Google 


This  is  a  digital  copy  of  a  book  that  was  preserved  for  generations  on  library  shelves  before  it  was  carefully  scanned  by  Google  as  part  of  a  project 

to  make  the  world's  books  discoverable  online. 

It  has  survived  long  enough  for  the  copyright  to  expire  and  the  book  to  enter  the  public  domain.  A  public  domain  book  is  one  that  was  never  subject 

to  copyright  or  whose  legal  copyright  term  has  expired.  Whether  a  book  is  in  the  public  domain  may  vary  country  to  country.  Public  domain  books 

are  our  gateways  to  the  past,  representing  a  wealth  of  history,  culture  and  knowledge  that's  often  difficult  to  discover. 

Marks,  notations  and  other  maiginalia  present  in  the  original  volume  will  appear  in  this  file  -  a  reminder  of  this  book's  long  journey  from  the 

publisher  to  a  library  and  finally  to  you. 

Usage  guidelines 

Google  is  proud  to  partner  with  libraries  to  digitize  public  domain  materials  and  make  them  widely  accessible.  Public  domain  books  belong  to  the 
public  and  we  are  merely  their  custodians.  Nevertheless,  this  work  is  expensive,  so  in  order  to  keep  providing  tliis  resource,  we  liave  taken  steps  to 
prevent  abuse  by  commercial  parties,  including  placing  technical  restrictions  on  automated  querying. 
We  also  ask  that  you: 

+  Make  non-commercial  use  of  the  files  We  designed  Google  Book  Search  for  use  by  individuals,  and  we  request  that  you  use  these  files  for 
personal,  non-commercial  purposes. 

+  Refrain  fivm  automated  querying  Do  not  send  automated  queries  of  any  sort  to  Google's  system:  If  you  are  conducting  research  on  machine 
translation,  optical  character  recognition  or  other  areas  where  access  to  a  large  amount  of  text  is  helpful,  please  contact  us.  We  encourage  the 
use  of  public  domain  materials  for  these  purposes  and  may  be  able  to  help. 

+  Maintain  attributionTht  GoogXt  "watermark"  you  see  on  each  file  is  essential  for  in  forming  people  about  this  project  and  helping  them  find 
additional  materials  through  Google  Book  Search.  Please  do  not  remove  it. 

+  Keep  it  legal  Whatever  your  use,  remember  that  you  are  responsible  for  ensuring  that  what  you  are  doing  is  legal.  Do  not  assume  that  just 
because  we  believe  a  book  is  in  the  public  domain  for  users  in  the  United  States,  that  the  work  is  also  in  the  public  domain  for  users  in  other 
countries.  Whether  a  book  is  still  in  copyright  varies  from  country  to  country,  and  we  can't  offer  guidance  on  whether  any  specific  use  of 
any  specific  book  is  allowed.  Please  do  not  assume  that  a  book's  appearance  in  Google  Book  Search  means  it  can  be  used  in  any  manner 
anywhere  in  the  world.  Copyright  infringement  liabili^  can  be  quite  severe. 

About  Google  Book  Search 

Google's  mission  is  to  organize  the  world's  information  and  to  make  it  universally  accessible  and  useful.   Google  Book  Search  helps  readers 
discover  the  world's  books  while  helping  authors  and  publishers  reach  new  audiences.  You  can  search  through  the  full  text  of  this  book  on  the  web 

at|http: //books  .google  .com/I 


I 


£cl  [ss  i:;'  iT 


AUG  2  0  i:'n3 


Sarbarb  College  i-ibtars 

UNITED   STATES  GOVERNMENT 


zJ ttX...U^jrdfr\a^. .  (^.C^i.i.o.u;^ 


SCIENCE  CENTER  LIBRARY 


57th  Cohobiss,  I  HOUSE  OF  REPRESENT ATIVF.S.  J  Dooumkkt 
id  Sadim.       f  I    No.  439. 


Analytical  and  Topical  Index 


THE  REPORTS  OF  THE  CHIEF  OF  ENGINEERS  AND 

OFFICERS  OK  THE  C«RPS  OF  E.NGINEERS, 

UNITED  STATES  ARMV, 

1866-1900. 


VoLnMwJ  aspII.— RIVKR  AND  HARROR  WORKS. 
E  III.— FORTIFICATION'S,  BRIIXiK'^,  LAWS,  .MIS(:KU.ANF.ors, 

AND  TOFirAl.  IN'DKX, 


ijEtrr.  Colonel  <'.  W.  RAYMON^D, 

(k>ri)H  of  Kngiiieer!!,  !'.  P.  Anny, 


JOHN    MofXrnE. 


Volume  II. 


WASHINGTON: 
GOVERNMENT    PRINTING    OFFICE. 


PL 


-...  ..»^  I  3"  5.0'  \  1.0 


JUN  •    1803 


CONTENTS 


VOLUME  I. 


Letters  of  transmittal 5 

Beierencee  and  abbreviation ^ 

List  of  Chiefs  of  Engineers,  1864-1900 10 

Index  to  river  and  harbor  works,  A-M 11 


VOLUME  XL 

Index  to  river  and  harbor  works,  M-Z 639 

Summary  of  river  and  harbor  appropriations 1342 


VOLUME  III. 

Fortification  index 1373 

Bridge  index 1506 

Laws  index  ..-•. 1666 

Miscellaneous  index 1666 

Topical  index 1683 

III 


BEFERENCES  AXD  ABBBEVIATIOXS. 

The  figures  f ollowinfi;  the  black-faced  figures  indicate  the  page  of  the 
report  for  the  year  indicated  by  the  black  figures.  In  some  instances, 
especially  prior  to  1877,  the  volume  is  indicated  by  lower-case  i's. 

References  made  at  times  to  various  documents  will  be  easily  under- 
stood. 

The  most  common  of  the  abbreviations  are — 


b.  m. 

board  meamire 

c. 

=s  cubic. 

c.  s. 

=  Coaat  Sarvev. 

f. 

=  foot;  feet 

h. 

=  high. 

1. 

=  low;  linear. 

lb. 

—  pound. 

M. 

—  1000. 

m.  = 
p.  ra.  = 

8.  = 

8.  m.  = 
t.  = 
w.       = 


mean. 

place  measure. 

short;  square. 

sc'ow  measure. 

tide;  ton. 

water. 

yard. 


The  abbreviations  employed  for  titles  of  officers  are  easy  to  under- 
stpnd.  ' 


Table  showing  what  page  ends  each  part  of  the  anniuil  reports  of  the  Chief  of  Engineers, 

U.  S.  Army,  from  1866  to  1900. 


Year. 

Parti. 

Part  2. 

Parts. 

Part  4. 
a  1-386 

Part  5. 

Part  6. 

Part  7. 

Part  8. 

1^66 

a  1-58 

867 

1200 

650 

631 

1080 

1174 

1219 

897 

962 

767 

836 

840 

960 

1047 

1042 

1068 

1045 

886 

916 

800 

962 

753 

845 

1085 

W6 

1008 

1140 

826 

1020 

680 

1190 

1074 

1206 

1072 

a  1-238 

a  1-40 

1J«7 

1 

liMii 

I 

1 

lJ3d9 

1 

1870 

:::;:::::::::::::::: 

1     1 

isn 

■ 

1872 

, 

1873 

1  ..'*...    '  ■;'"  ...  ...J  

1874 

M-683 
61-1245 

61-700 
1455 
1351 
1890 
1873 
1898 
1908 
1960 
1580 
1660 
1392 
1785 
1417 
1533 
1818 
1489 
1958 
1793 
1332 
1724 
1388 
1876 
1686 
2045 
1792 

t 

1875 

1 

1876 

b 1-755 

!!!;:!;:::""-!-1!"l!'!!!"i '"■--"!! 

1877 

I              : 

1878 

1883 
2399 
2556 
2877 
2856 
2413 
2406 
2533 
2170 
2525 
2190 
2208 
2884 
1943 
2885 
2649 
2008 
2525 
2060 
2648 
2414 
2724 
2806 

1              1 

1879 

j 

1880 

1881 

1882 

1883 

1884 

2903 
8082 

1886 

1886 

.........  .!.....«.... 

1887 

3152 
2941 
2880 
3718 
2666 
8515 
3544 
2696 
8070 
2672 
8503 
3185 
3290 
2906 

1 

1888 

1889 

1890. ...^ 

1891 

3395 
Atlafl. 
3919 
8074 
3615 
8401 
3885 
3458 
3653 
8946 

3948 

1892 



1883 

4404 

3591 

1894 

1895 

3956 
4196 
4225 
8855 
4002 
4524 

4301 

1896 

1897 

1898 

1809 

1900 

..... 

5006 

5586 

a  Bound  with  the  three  other  parts  into  one  voltune.        b  Each  part  begins  with  page  No.  1. 
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ninrini  CREEK-ESTHERVILLE  CAlVAIi,  S.  C.     (See  Santee  River.) 

MIIVISCEONOO  CREEK,  N.  Y. 


Commerce. 

CommeTcial  statistics,  84, 715. 

Engineers* 

Chief  of  Engine  krs.  Report,  84, 
106. 

Engineer  in  Charge.  Col.  J.  New- 
ton, report,  84, 714. 

Plans. 

By  Col.  Newtou,  1883,  for  dredging  and 


dike  constructing  for  a  channel  10  f.  deep 
at  low  water,  leading  from  tbe  creek  to 
the  channel  of  the  Hudson  River;  esti- 
mate, $93,400, 84, 715. 

Purveys. 

Ordered  by  act  of  Aug.  2,  1882,  made, 
um^er  direction  of  Col.  Newton,  84,  714. 


IHIBTNEAPOLIS,  RIIIVN*    (See  MiMUtippi  Mirer.) 
miMIVESOTA  POINT.    (See  nulvth,  Superior.) 
raiNNESOTA  RIVER,  IHIIVIV.    (See  MissUsippi  Hirer.) 


A  ppropriatlons* 

1867,  $37,500,  68,  51,  ai4. 
1870,   10,000,  70,  57. 

10,000,  71,  54. 

10,000,  72,  50. 

10,000,  73,  51. 

10,000,  74,  58. 

10,000,  75,  63. 

10,000,  76,  85:  77,  572. 

10,000,  78, 100,  728. 

10,000,  88,  1551. 
4,000,  96,  1856. 
1,000,  99,  2200. 


1871, 
1872, 
1873, 

1874, 
1875, 
1876, 
1878, 
1888, 
1?<96, 
1899, 


Total,  132,500 

Commerce. 

Not  unimportant,  68,  367;  70,293;  75, 
367,  408,  416. 

Importance  above  Yellow  Medicine 
River  less  than  hitherto  stated,  73,  438, 
440. 

No  commerce  above  Little  Rapids,  77, 
571 ;  78,  728. 

Capabilities  of  riyer  for,  75,  402. 

Existing  and  future  commerce,  Minne- 
sota VaUey,  88, 1572,  1582. 

None  fonnd  at  localities  examined  in 
1895.  95,  2207. 

After  railroads  penetrated  the  Minne- 
sota Valley,  navigation  of  the  river  prac- 
tically ceased,  97,  2156. 

Contracts." 

1 867.    S.  A.  Hooper,  removal  of  snags 
and  bowlders,  67, 262 ;  68, 345 ;  79, 1183 ; 
terms  of,  68,  346;  continued,  1871,  71, 
257 '  72   280. 
"'  1875.    F.  D.  Winston,  76,  703. 

1877.  Douglas  &  Winston,  77,  571; 
79,  1184. 

1878.  Warren  &  Perkins,  79,  1184, 
1186. 

Documents.     (Not  published  in  re- 
ports. ) 
H.  Doc.  58,  39th  Cong.,  2d  sess.,  67, 260; 

74,  288.  I 

a  Difficulty  of  doing  work  by 


Enirineers. 

Chief  of  Enoinrkrs.  Keports,  66, 
iii,  36;  67,  35;  68,  51;  69,  44;  70,  57 
71,  54;  72,  50,  52;  73,  50,  53;  74,  58 
75,  62,  63:  76,  85;  77,  86;  78,  100;  79 
135;  80,  181,  183;  81,  243,  247;  82,  239 
83,247;  84,  247,  250;  85,  270;  86.  260 
87,  227-229;  88,  204,  206;  89,  238;  90 
213;  91,  271;  92,  260;  93,  292;  94,  267 
95,  298,  300;  96,  258;  97,  330;  98,  320 
99,  382,  385;  1900,  438,  443. 

£k(.ineers  in  Charge: 

MaJ.  G.  K.  Warren,  1866-70;  67,  259. 
Reports,  67,  259;  68,  299;  69,  191;  70, 
227 ;  75,  380. 

Col.  J.  N.  Macomb,  1870-73.  70,  56. 
Reports,  70, 292 ;  71, 257 ;  72, 280 ;  73, 438. 

Maj.  F.  V.  Farquhar,  1873-78,  73,  50. 
Reports,  73,  411;  74,  288;  75,  360;  76, 
703;  77,571;  78.728. 

Capt.  C.  J.  Allen,  1878-90.  Report*, 
79,1182;  (Maj.),80,15«2;  81,1754, 1831; 
82,  1819;  83,  1447;  84,  1609,  1637;  85, 
1741;  86,  1494;  87,  1710;  88,  1551,  1571, 
1574 ;  89,  1803. 

Maj.  W.  A.  Jones,  1890-97.  Reports, 
90,  2090;  91,  2207;  92,  1840;  93,  2278; 
94,  1725;  95,  2194,  2206;  (Lt.  Col.),  96, 
1855;  97,2156. 

Capt.  F.  V.  Abbot.  1898-.  Reports,  98, 
1826;  (Maj.),  99,  2200;  1900,  2812,  2840. 

Assistants  * 

K.  Bell,  68,  346;  69,  199.  Reports, 
71  272 

C.  E.Davis.     Reports, 68, 347;  75,416. 

O  H.  Maxwell.  68,  347. 

R.  A.  Brown.    Reports,  73, 438 ;  75, 383. 

E.  H.  Douglass,  75,  3<K). 

J.  Cullen.     Report,  79,  1187. 
J.  B.  Parkinson.    Report,  81,  1754. 
R.  Davenport.    Reports,  84, 1633, 1638 ; 
1900  2813. 

F.  T.  Hampton.     Report,  88,  1572. 

Estimates.    (See  Plans  and  Projecia.) 

By    Maj.    Warren,    1867,    4-f.    depth, 

mouth  of  Minnesota  to  Yellow  Medicine 

River,  $775,500, 67, 260;  74,  288;  75,381; 

contract,  68,  350;  70,  227. 
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or  for  a  2  to  3  f.  depth,  inclnding  a  lock 
and  dam  at  Little  Rapids,  $117,000,  67, 
260;  or  for  a  4-f.  navigation,  north  end 
of  Lake  Traverse  to  mouth  of  Minnesota 
River,  bv  canal  and  river  improvement, 
$12,560,()b0,  75,  414. 

By  C.  E.  Davis,  1868,  4-f.  slack-water 
navigation,  mouth  of  Minnesota  to  Yellow 
Medicine,  with  locks  and  dams,  $757,250, 
75,  441. 

By  R.  A.  Brown,  1873,  Upper  Minne- 
sota, 13  miles,  dredging  and  wing  dams, 
$2,925,  73,  439. 

By  Maj.  Warren,  1867,  lock  and  dam  at 
Little  RapidB.  $60,000,  67,  260;  revised 
estimate,  1868,  $30,000,  68,  369. 

By  Maj.  Farquhar,  1875,  for  same, 
$116,868,  75,  360;  revised,  $127,463,  76, 
704;  or  to  secure  at  least  a  4-f.  depth  for 
116  miles  above  mouth  by  slack- water 
navigation,  obtained  with  locks  and 
Poir<^e  system  of  needle  dams,  $733,868  63, 

75,  364;  78,  728;  79,  135,  1183,  1185; 
comparison  of  cost  with  that  of  canal,  75, 
364 ;  or  removing  snags  and  trees  above 
Little  Falls,  $31,441,  75,  364;  76,  704. 
Cost  of  detailed  survey  for  location  of 
canal  from  Lake  Traverse  to  mouth, 
$75,000,  75,  441. 

Operations.'* 

1866-67.    Survey,  67,  261. 

18.67-68.  1,728  snags,  4,581  over- 
hanging trees  removed,  68,  349. 

1868-69.  2,082  snags  removed,  69, 
191. 

1 869-70.  410  snags  and  29o.  y.  rock 
and  bowlders  removed  below  Mankato, 
70,  293. 

1870-71.  743  snags  and  ^48  c.  y. 
rock  and  bowlders  removed,  71,  257. 

1871-72.  1,630  c.  y.  rock  and  bowl- 
ders removed,  Yellow  Medicine  to  Fort 
Ridgley,  72,  307. 

1872-73.  Removing  bowlders  and 
trees,  73,  51,  411. 

1873-74.  2,709  snags,  3,059  over- 
hanging trees,  and  527  c.  y.  rock  and 
bowlders  removed  below  Minnesota  Falls, 
74   288 

I  874-75 .     Survev,  75,  360. 

1875-'  6.  1.319  snags,  1,952  over- 
hanging trees,  and  ^  c.  y.  rock  and  bowl- 
ders removed,  20  miles  below  Mankato, 

76,  703. 

1 877-78.  1,712  snags,  904  overhang- 
ing trees,  and  6  c.  y.  rock  and  bowlders 
removed,  29  miles  of  river  below  St. 
Peter,  78,  728. 

1878-79.  2,637  snags,  3,067  over- 
hanging trees,  and  9  c.  y.  rock  and  bowl- 
ders removed,  35  miles  of  river  below 
Henderson,  79, 1182. 

1893-94.  Brush  and  wing  dam 
built  at  river  month;  channel  through 
Fort  duelling  chute  dredged,  94,  1727. 


1894-9«1.  Dam  slightly  repaired: 
temporary  channel  dredged  through  Fori 
Snelling  chute,  95,  2196. 

1896-97.  Dam  crest  raised  li  f . ; 
and  some  dredging  done  in  Fort  Snelling 
chute,  97,  2157. 

1899-1900.  2,705  c' y.  dredged, 
1900,  2814. 

Physical  characteristics. 

Of  ancient  and  present  river,  68,  307 ; 
75,  385,  417. 

Headwaters  of  Minnesota,  73,  438;  75, 
404  417  443. 

Altitude  of  points,  73,  440;  75,  361, 
404,  410. 

Valley  originally  the  course  of  a  great 
river,  75,  386. 

Draining  Lake  Winnipeg,  75.  389. 

Evidences  of  former  extension  of  Win- 
nipeg, 75,  390. 

Snrfnce  geology,  75,  392. 

H  vpothesis  for  change  in  outlet  of  river, 
75,  m. 

Slope,  cross  section,  and  discharge  of 
Minnesota,  75,  404,  406,  407. 

Tributaries  and  area  drained  by,  75, 
412. 

Discharge  measurement,  table  of,  75, 
442. 

Effect  of  freshets,  81,  1755. 

Rate  of  river  erosion  at  IJelle  Plaint". 
81,  1832. 

Drainage  area  of  source  of  river,  84, 
1632. 

Discharge,  88,  1575. 

Depths  obtained  bv  project  of  1893,  94, 
1727. 

High  water  and  ice  damaging  works, 
94,  1727;  97,  2157. 

Description  of  banks,  1900,  2840. 

Plans.     (See  Etttimaies  and  Projects. ) 

By  Maj.  Warren,  1867:  1st,  4-f.  depth, 
mouth  of  Minnesota  to  Yellow  Medi- 
cine River,  237  miles,  with  locks  and 
dams,  H.  Doe.  58,  39th  Cong.,  2d  sess., 
67,  260;  74,  288;  75,  440.  Objection  to, 
75,  403,  408;  79,  1182  (see  projects  of 
Maj.  Farquhar).  2d,  2  to3  f.  navigation 
by  removing  snags  and  bowlders,  aided 
by  dredging,  lock  and  dam  at  Little 
Falls,  67,260;  74,  288;  79,  1182.  Difli- 
cultios  of,  75,  360,  403  (see  Projects).  3d, 
4-f.  navigation,  north  end  of  Lake  Trav- 
erse to  mouth  of  Minnesota  with  canal 
100  f.  by  88  f.  by  5  f.,  on  right  bank  (ex- 
cept when  passing  through  lakes)  to 
below  confluence  of  Chippewa  River; 
thence  along  left  bank  to  Little  Rapuls 
(Falls);  thence  by  river  improvement  to 
mouth ;  length  of  canal  apd  lake  i'^pro  ve- 
ment,  251  miles;  river,  30  miles,  75,  409. 
Propriety  of,  75, 416.  Plan  most  feasible, 
75,  403  (see  projects  of  Maj.  Farquhar). 

By  C.  E.  Davis,  1868,  4-f.  slack -water 
navigation,  mouth  of  Minnesota  to  Yel 


aGeneral  chara(.'ter  of  obstmctions.  76,(408.  Further  improvement  of  natural  channel  unjustiricd, 
76.  40H.  Snags  must  be  removed  each  year,  77,  671.  Cost  of  snags  removed,  79,  llbJ.  History  of 
previous  operations,  79, 1182. 
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low  Medici ue  River,  237  miles,  with  locks 
and  dams;  locks  170  f.  by  40  f.,  lift  11  to 
15  f.,  75,  416-442.  Objeotions  to,  75, 403, 
408. 

By  R.  A.  Brown,  1873,  month  of  Yellow 
Medicine  to  foot  of  Minnesota  Falls,  13 
miles,  channel  50  f.  wide,  1  f.  deep,  by 
dredging  and  wing-dams,  73, 439.  »Small 
importance  of,  73,  438. 

By  Maj.  Allen,  1882,  increasing  the  low- 
water  discharge  of  the  riTcr  by  additions 
from  »  reeerroir  system  at  Big  Stone 
Lake.  Commerce-  would  not  warrant  the 
expense.    84, 1632. 

By  Maj.  Allen,  1888,  slack- water  navi- 

fation  by  (1)  6  masonry  locks  and  mova- 
le  dams  with  from  7  to  14  f.  lifts ;  also 
removal  of  sniufs;  estimate,  $1,527,738; 
(2)  10  masonry  locks  and  movable  dams 
with  lifts  from  6  to  8.3  f. ;  also  removal 
of  snags;  estimate,  $1,883,968,  88,  1580. 

Projects.    (See  E$timaiea  and  Plans. ) 

The  project  nnder  which  operations 
have  been  carried  on  since  the  date  of  the 
first  appropriation  in  1867  was  the  removal 
of  snags,  trees,  rocks,  and  bowlders  from 
the  channel.  From  1867  to  1879,  inclasive. 
$117,500  was  appropriated  and  appliea 
toward  this  project,  67, 259 ;  80, 181 ;  86, 
1496. 

The  project  of  1867  for  the  permanent 
improvement  of  the  river,  modified  by  the 
surveys  of  1874-75,  proposed  a  slack-  water 
navigation  from  the  month  to  South  Bend, 
116  miles,  by  means  of  canals,  locks,  and 
dams,  at  an  estimate,  including  $34,585.10 
for  clearing  the  river  of  obstructions,  of 
$733,868.63,  67, 260;  75, 364:  86. 261 ;  87, 
1710.  Of  this  estimate  $30,000  was  ex- 
pended between  1875  and  1879  in  clearing 
the  river  of  obstructions,  86,  1496 ;  92, 
1840. 

By  Mi^.  Farquhar,  1875,  4-f.  depth 
for  116  miles  above  mouth  of  Minnesota 
River  with  locks  and  dams;  dams  to  be 
provided  with  Poir^e  system  of  movable 
needles;  locks  50  f.  by  200  f.,  lift  11  and 
13  f.,  75, 362.  Advantages  of,  compared 
with  canal,  75,  365.  Not  open  to  objec- 
tions nrged  against  permanent  dams,  75, 
362,  364.  Necessity  of  lock  and  dam  at 
Little  Rapids  on  either  plan,  75,  365. 
Importance  of  work  at  Little  Rapids,  68, 
369. 

Act  of  1892  made  the  whole  appropria- 
tion of  1888  available  for  the  general 
improvement  of  the  river,  deferring  im- 

grovement,  required  by  act  of  18^,  at 
elle  Plaine,  93,  2281. 


By  Mi^.  Jones,  1893,  for  improving  the 
lower  reach  of  the  river,  Chaska  to  Mis- 
sissippi River,  at  Fort  Suelling,  28.6  miles, 
by  dredging  and  diversion  of  the  channel 
to  make  it  flow  through  oue  of  its  two 
outlets,  94, 1726. 

In  18^  the  balance  remaining,  $2.35, 
was  turned  into  the  Treasury,  98, 1826. 

Project  of  1899  to  remove  the  bar  at  the 
mouth  of  the  river ;  estimated  tost,  $1,000, 
99,382. 

Surveys. 

Made  in  1866-67  from  mouth  of  Minne 
sota  to  Yellow  Medicine,  67,  259.  Char 
acter  of,  68, 301 ,  305, 364 ;  70, 224 ;  75. 380 
416.  InstriM'tions  to  assistants  making 
68,  303.  On  tats  for,  68,  306.  Above 
mouth  of  Yellow  Medicine,  72,  280, 306 
73,438;  75,382,443. 

Month  to  South  Bend,  1874-75, 116  miles, 
75,360. 

Proposed,  Lake  Traverne  to  mouth,  for 
canal  location,  organization,  and  cost,  75, 
415. 

Early  snrveys  and  exploration,  75, 383. 

Near  Belle  Plaine  ordered  by  act  of  June 
14,  1880,  80, 163,  made  under  direction  of 
Maj.  Allen,  1880, 81, 1831 ;  84, 1(>37. 

At  the  source  of  the  river  ordered  by  act 
of  Aug.  2, 1882, 84, 250 ;  made  under  direc- 
tion of  Maj.  Allen,  1.^82,  84, 1632. 

Kxami nation  ordered  by  act  of  Aug.  5, 
1886,  with  a  view  to  improvement  with 
locks  and  dams,  87, 229. 

Survey,  with  a  view  to  lock  and  dam 
improvement,  ordered  by  act  of  Aug.  5, 
18^,  made,  1888,  under  direction  of  Maj. 
Allen,  88, 1571, 1574. 

Minor  surveys,  93, 2281. 

Examination,  with  a  view  to  bank  pro- 
tection opposite  Belle  Plaine  and  to  pre- 
vent the  river  cutting  through  a  neck 
there,  and  for  bank  protection  at  city  of 
Mankato,  ordered  by  act  of  Aug.  17, 1894, 
made  by  Maj.  Jones,  1895  (report  unfa- 
vorable;, 95, 2206. 

Examination,  with  a  view  to  protecting 
the  banks  at  or  near  St.  Peter,  m  Nicollet 
County,  Minn.,  ordered  by  act  of  Mar.  3, 
1899,  report  (unfavorablt*)  submitted, 
1899,  by  Maj.  Abbot,  1900, 2841. 

Maps: 

Of  month,  75,  386. 

Of  head,  75,  387. 

Of  islands  left  in  ancient  vallev,  75, 
388. 

88,  1574. 


lIlINNfiirAVKEN  SHOALS.    (See  Creel  Bay.) 
nilNTON  POIIVT,  IliL.     (See  Cape  Girardeau,  Mo.) 

9207—02 il 
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L879, 
1880, 
1881, 
1882, 

1892, 
1894, 
1899, 


$3,000, 
4,000, 
3,500, 
3,000, 
3,500, 
12,000, 
10,000, 
2,500, 


79,  73. 

80,  589. 

81,  786. 

82,  769. 
88,744. 
92,954. 
95,  1122. 
99,  1880. 


Total,  41,500 


Comiaerce* 

Shipbailding,  79,  469. 
BeneHt  of  improvement,  82,  769. 
In  1896-97  it  amounted  to  $835,995,  97, 
1293. 

Contracts* 

1§79«  American  Dredging  Co., 
dredging,  35  cents  per  c.  y.,  80,  589. 

II^SO.  American  Dredging  Co., 
dredging,  45  cents  per  c.  y.,  81,  785. 

ifitSl.  F.  Pidgeon,  jr.,  dredging,  43 
cents  per  c.  y.,  81,  786. 

1 889.  F.  Pidffeon,  dredging,  43  cents 
per  c.  y.,  82,  769.  American  i^redging 
Co.,  dredging,  44  cents  per  c.  y.,  83, 625. 

1888.  I*.  C.  Somers,  dredging,  35 
cents  per  c.  y.,  89,  889. 

1 899.  C.  T.  Caler,  dredging,  13  cents 
per  c.  y.,  p.  m.,  93, 1202. 

1898.  Sanford  <&  Brooks,  dike  con- 
struction, $8.90  per  1.  f.,  94,  883. 

1895.  F.  L.  Somers,  dredging,  12.7 
cents  per  c  y.,  p.  m.,  95, 1122.  Sweeten 
<&  Co.,  crib  dike  construction,  $2.06  per  1. 
f. ;  $12.57  per  vertical  f.  of  crib  foundation, 
96,  953. 

1897.  B.  F.  Collins,  bmsh  mattress, 
$1.28  per  c.  y.,  p.  m. ;  stone,  $2.60  per  c. 
y.,  p.  m.,  97,  1269.  Egan  &  Bochman, 
dredging,  18  cents  per  c.  y.,  p.  m.,  97, 
1269. 

1 899.  B.  T.  Collins,  jetty  construc- 
tion, Sand  Point  jetty,  $3.59  per  1.  f. ; 
Green  Point  jetty,  $3.90  per  1.  f.,  1900, 
1640. 

Engineers. 

Chief  of  Enoikbbrs.  Reports,  78, 
63;  79,  73,  75;  80,  95;  81,  123,  129:  82, 
121;  83,  121;  84,  131;  85,  130;  86,  127; 
87,  90;  88,  90;  89, 106;  90,  96;  91, 122, 
132;  92,  122,  181;  93,  132;  94,  122;  95, 
138;  96,  126;  97,  161,  171;  98,  164;  99, 
189;  1900,  215,  23L 

Engineers  in  Charge  : 

Col.  J.  N.  Macomb,  1879-81.  Reports, 
79,  467 ;  80,  587 ;  81,  785. 

Capt.  W.  Ludlow,   1881-82.     Report, 

82,  768. 

Lt.  Col.  G.  Weitzel,  1882-84.    Report, 

83,  625. 

Maj.  W.  H.  Heuer,  1884.  Report,  84, 
829 

W.  F.  Smith,  U.  8.  agent,  1884 — .  Re- 
ports, 85, 878 ;  86,861;  87^833;  88,743; 


niSPILUOfV  (RIVER)  GREEK,  DEL.    (See  BroadkiU  Creek,  Del;  Cedar 

Creek,  Del.) 

(Mid.),89,  899;  90,  927;  91,  1166;  92, 
953,988,990;  93,1201;  94,881;  95,1120: 
96,  952;  97.  1268,  1291;  98,  1154:  99, 
1379;  1900,  1639. 
Assistants: 

W.  8.  Edwards.    Report,  79, 468. 

J.  N.  Od  iome.    Report,  83, 626. 

A.  Stierle.    Report,  92, 989, 991. 

Operations. 

1879-80.  7,340  c.  y.,  dredged,  80, 
588 

I880-81.  7,580  c.  y.,  dredged,  81, 
785. 

1II81-89.  6,343  c.  y.,  dredged,  82, 
768. 

1889-88.  5,720  o.  y.,  removed,  83, 
626. 

1888-89.  8,616  c.  y.,  dredged.  89, 
889. 

1899-98  6,829  c.  y.,  p.  m ,  dredged, 
93   1202. 

1  ^98-94.  500 1.  f.  of  pile  dike  con- 
stmoted;  23,500  c.  y.,  p.  m.,  dredged,  94, 
881. 

1 895-96.  Crib  dike  350  f.  long  com- 
pleted; 12,360  c.  y.,  p.  m.,  dredged,  96, 
953.  • 

1897-98.  200  f.  of  pile  dike  con- 
structed; 6,254  0.  y.,  p.  m.,  dredged,  98, 
1154. 

1 899-1 900.  Sand  Point  and  Green 
Point  jetties  constructed,  1900,  1639. 

Physical  characteristics. 

Description  of;  79,  468,  469;  97, 1292. 
List  of  obs tractions,  79,468. 
Tidal  observations,  79,  469. 

Plans.    (See  ProJecU,) 

By  Col.  Macomb,  1879,  ont-off  canals 
connecting  the  deeper  bends ;  canals  ag- 
gregating 20,336  1.  f.,  with  a  section  of 
3U  by  10  f. ;  estimate,  $30,892.  Plan  too 
costly  as  compared  with  resnlts  to  be  ob- 
toined,  79,  467,  468,  470. 

Projects.    (SeeP/aw*.) 

By  Col.  Macomb,  1879,  low* water  chan- 
nel, Milford  to  the  bar  at  the  mouth,  6  f. 
deep  and  40  f.  wide,  with  repairs  to  pile 
structures  at  the  mouth  to  prevent  lit- 
toral sand  drift;  estimate,  $10,000,  79, 
467. 

By  Lt.  Col.  Weitzel,  1883, 4-f.  low-water 
channel  through  bar  at  the  month ;  esti- 
mate, $55,000,  making,  together  with 
$3,500  for  completion  of  former  project, 
$58,500,  83,  625, 626. 

By  Mai.  Smith,  1891,  channel  150  f. 
wide  and  6  f.  deep  at  m.  1.  w.,  outlet  of 
the  river  in  a  southeasterly  direction  to 
the  6-f.  depth  in  Delaware  Bay,  cut  to  be 
protected  by  a  wall  of  the  dredged  ma- 
terial along  its  northern  side ;  estimate, 
$24,000, 92,  991. 

By  Maj.  Smith,  1893-94,  dike  at  the 
north  side  of  the  entrance  to  the  river  to 
protect  proposed  dredging  in  that  local- 
ity; estimate,  $5,000,  94, 881. 
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By  Mai.  Smith,  1894-95,  deflecting  orib 
dike  about  350  f.  lone  on  the  south  side 
of  the  channel  from  hiirh  water  near  the 
light-house,  and  for  toe  completion  of 
dredging  only  to  the  end  of  the  dike 
completed  on  the  north  side  of  the  chan- 
nel m  1893;  estimate,  $4,600,  95, 1121. 

Surveys. 

Examination  ordered  and  in  progress,  i 
78, 63;  completed  by  W.  8.  Edwards,  79, 
75,468. 


Ordered  by  act  of  Mar.  3,  1881 ;  made, 
1882,  under  direction  of  Capt.  Ludlow, 
82,  769. 

Surrey  for  a  canal  to  shorten  the  dis- 
tance to  the  bay  ordered  by  act  of  Sept. 
19,1890;  made,  1891,  under  direction  of 
Mai.  Smith,  92,  990. 

Examination  ordered  by  act  of  June  3, 
1896;  made  by  Maj.  Smith,  1896  (report 
favorable),  97, 1291. 


MI8SI01V  ROCJK.    (See  San  Fraiu>isoo,  Cat.) 


SEISSISUVOI  RIVER,  VT.    (See  Swanion  Harbor,  Vt.) 


Commerce. 

Description  of,  95,  3244;  97,  3321. 

In  1894  it  amounted  to  70,000  tons,  and 
in  that  year  it  was  believed  tiiat  the 
improvement  of  the  river  to  Swan  ton 
would  result  in  largely  increasing  the 
commerce,  the  cost  of  the  improvement 
beins  considered  relatively  small  com- 
pared with  the  probable  oenefits  to  be 
derived,  97,  3244, 3245. 

In  1897  it  was  estimated  at  87,000  tons 
annually^  but  after  a  survey  M%|.  Stan- 
ton considered  that  the  cost  of  the  im- 
provement necessary,  together  with  the 
cost  of  maintenance,  would  be  greater 
than  would  be  jnstified  by  the  commercial 
interests  involved,  97,  &20. 

Engineers. 

Chixf  of  Enoinbbbs.  Reports,  95, 
429;  97,483. 

Enoikkkrs  in  Chargx. 

Capt.  8.  S.  Leach,  1894-96.  Report, 
95,  &43. 

Mi^.  W.  B.  Stanton,  1896-97.  Report, 
97,  3319. 


Assistant.  F.  M.  Barstow.  Report, 
97,3322. 

Physical  characteristl<;s« 

Description  of,  95,  3244 ;  97,  3320. 

The  river  rises  in  the  Green  Mountains 
near  the  Canadian  line  and  flows  into  the 
Missisquoi  Bay  by  three  branches,  95, 
3244 ;  and  so  near  the  northern  boundary 
of  the  United  States  that  the  middle  and 
eastern  mouths  can  be  entered  only  from 
Canadian  water,  97,  3322. 

Projects. 

In  1897  Maj .  Stanton  estimated  it  would 
cost  $43,000  to  obtain  a  depth  of  4  ft. ; 
$78,000,  a  depth  of  5  ft. ;  and  $122,000, 
a  depth  of  6  ft.,  97,  3321. 

Surveys. 

Examination  of  the  river,  particularly 
between  S wanton  and  Lake  Cliamplain, 
ordered  by  act  of  Aug.  17,  1894,  made  in 
that  year  by  Capt.  Leach  (report  favor- 
able for  survey),  95,  3243. 

Survev  ordered  b^  act  of  June  3,  1896, 
made,  1897,  underdirectionof  Maj.  Stan- 
ton ( report  unfavorable) .  (See  Projects, ) 
97,  3319. 


MISSISSIPPI  CITY  HABBOR,  JfilSS. 


Enirtii^^rs* 

Chief  of  Engikxkbs.    Report,  71, 67. 

Engimkbr  in  Chargb.  Capt.  C.  W. 
Howell.    Report,  71,  547. 

Assistant.  Lt.  H.  M.  Adams.  Report, 
71,548. 

Lesislatioa* 

Act  incorporating  canal  company,  71, 
549. 


Plans. 

Lt.  Adams,  1871,  ship-canal  connecting 
Mississippi  City  with  Ship  Island  (Missis- 
sippi Sound) ;  canal  7  miles  in  length,  2CK) 
bv  20  ft. ;  slopes  protected  by  timber  cribs 
filled  with  stone;  estimate,  $10,305,781; 
no  reason  for  its  construction,  71,  547, 
549. 
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niSSISSIPPI  RITER.at'  (See  Arkaruos;  Alcha/alaya;  Berwick  Bay,  Iai., 
Canium  Rii-er;  Chippeii^  Jiiifr.  II  w.;  CiiiHurille  Jlarlior,  Mo.;  Coota  Rirer,  (la.  ami 
Ala.;  Etmmk  River,  Gu.;  Florida  Canal;  Jllin/tii  and  Jlfw»i*»ippi  Canal,  lU.;  Ijih. 
Superiiir;  Minneaola  Hirer,  Minn.;  Minsuurl;  tlnnuigee  Rierr,  Ga.;  Ohio;  EM  Riivr; 
Nt.  Oroix  Late  and  Siver,  Minn,  and  Wig.;  \Vol/  River,  Tenn.;  Yazoo  Siver,  j/iw. ) 


A.— Alexandria,  Uo. 

B.— Alton,  111. 

C— Atlantic  Oeean.ponnectliiTi  with,' 

way  across  Florida. 
D.— Beaver  Inland,  Clinton,  lows. 
B.— Beechrid^,  above  Cairo,  III, 
F.— Blfi  3ti>ne  Leke  and  Lake  Traven 
" -BurllnB—    

J.— Clinton,  juna. 
K.— Des  Malnes  Raplda. 

m!— Dubuque,  Iowa. 
K.— Fort  stadlHon,  Iowa, 


Parts. 
Z.— Mollne,  lU. 


I    EE.— OhBtructlons,  upper  rive 
■    FF.-OhIo  River  to  MfeourtB 

GO,— PasHBLoutre. 
,   HH.-Qulncy  Harbor.  Ill, 
II,— Reolfoot  Lake. 
JJ.— Reservolre. 
I   KK.— ReserTOtrs(Uislnippi,St 


MM.- 


??°]?!l! 


p, -Hamilton  Slough. 
Q.— IlllDois  River  to  Ob 
B.— La  Croeee,  Wis. 
S.— Lake  Pepin.  Wis. 
T.— Ixivees. 
U.— Ueekera  Island, 
v.— Memphis,  Tenn. 
W.— MIlleLacflL-"-   ' 
X,— Minneapolis 
Y.— Missouri  Rlv 


KS.-.-i|,  Anthonra  Falls,  piraen-allou 
OO.— St.  Anthonys  Falls  to  Cairo. 
PP.-.«1.  Louis,  Mo. 
QCt— SI.  Paul  to  Dea  Molnen  RanidK, 
RR.— 3t.  Paul  to  St.  AntbonvR  Falb. 
88.— .Son  Ih west  Pass. 
TT.— Vlck  ■ 


UU.. 


souii,  and  O 


KoTi.— The  appropriation  acla,  especially  ti 
the  Beoeraphlual  limlln  within  which  money  i 
the  various  acts  are  dllTerent.  therefore,  Irom  [] 
For  the  HHlic  of  clcami™  the  appropriations  ari 
but  are  brought  together  and  placed  below  uni 
trictx  being  given  in  the  order  o[  the  date  oitt 

Weatem  tribntsrle*  o 


Appropr  t  atl  ona. 

the  early  history  oJ  the  wi 


nl  >nd  Ohio  rlvei 
820 

Ifay  24,  1824 

May  a  Win 

Mar.   8,1829 

Apr,  M,  1830 a.... 

Mir.   a,  1831 

June  30.  ISM 

July    2,1836 


M.OIIO. 
60,000. 
200,000. 


<■  Eiamlnatlun- Report  (Indellnllc)  Dei-.  22, 1822.  Grand  and  Little  cl 
)  1814,  esllmale,  $65,000  and  SlflO.OOO.  (H.  Doc  No.  482,  S6(h  Cong.,  2d  s« 
e  Below  la  given  a  list  uf  the  more  Important  points  on  the  river,  headw 


Point. 

Embraced  in  Parts— 

Point.                      Embraced  In  Parts— 

Bead      te    ( 

F,W,JJ,KK,MM.VV. 

S 

X 

1 

T 

li 

?: 
1 
1 

I               vv 

B.TgUj-„...... 

1    r 

Illinois  River 

MisHOUri  iUver 

2               ;oo,vv. 

g;ss"»!;'.';'::: 

Knskaskia  River... 
OhloRIver(Catro). 

&»,:::::::: 

Wisconsin  River... 

Arkansas  River,... 

fSbSS".:::::- 

i;vv; 

'ik 

SKIS,:::::::: 

fcr-."::::::: 

C',I,AA,GG.88,VV 

sfS:::::::::::: 

Alexandria '.'. 

obptruoVf™:::: 

U,H,VV. 
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MISSISSIPPI  RITER— Continued. 


Appropriations — Continued. 


Mlmtlwrippt  and  Olkio  rivers 

—Continued. 

Mar.    3,1837 

July    7,1888 


$60,000.00 
70,000.00 

644,040.68 


IHoiitliSf  or 

Mar.    2,182^ aSOO.OO 

July    4,1836 76,000.00 

Sept.30, 1860 060,000.00 

Aug.30, 1852 75,000.00 

Aug.  81,  1862 060,000.00 

June2S,  1866 76,000.00 

Mar.    2,1867 200,000.00 

July  25.  1868 60,000.00 

Apr.  10,1869 86,181.00 

July  11, 1870 800,000.00 

Mar.    3,1871 126,000.00 

JunelO,  1872 166,000.00 

Mar.   3,1873 126,000.00 

Apr.    8.1874 80,000.00 

June28, 1874 6155,000.00 

Mar.    3,1875 250,000.00 

Aug.  14,  1876 100,000.00 


1,900,681.00 


RHflstaslpplf  nnssonrt,   and 
Olilo  nVers: 

July    3,1832 

Mar.   2,1833 

June  28, 1834 

Mar.   8,1835 

Mar.   8,1837 


niMAsalppl    and    Ullasourl 
rlTerv: 

July    2,1836 

Mar.    3,1887 

July    7,1838 


60,000.00 
60,000.00 
60,000.00 
60,000.00 
23,000.00 

223,000.00 


40,000.00 
40,000.00 
20,000.00 

100,000.00 


ISlasonrl     River    to     Olilo 
RlTer: 

July    4,1836 15,000.00 

Mar.    3,1837 36.000.00 

Junell,  18^14 25.000.00 

Mar.    3,1873 200,000.00 

Aug.14,  1876 29,600.00 

June  14, 1880 70,000.00 

Mar.    8,1881 20,000.00 

8ept,19, 1890 182,000.00 

June   4,1897 773,833.83 

July  19,1897 326,000.00 

July    1,1898 673,333.33 

Mar.    3,1899 673,333.33 

June  6,1900 100,000.00 


<veneral  ImproTements 

Mar.    3,1837 

July  26,1868 


o,  1^1, 699. 99 


210,000.00 
40,000.00 

260,000.00 


nisalssippi,  Mlssoarlf  Oblo, 
and  ArRansaa  rivers: 

Aug.  28, 1842 100,000.00 

Mar.    1,1848 150,000.00 

Junell,  1844 180,000.00 

Aug.  30, 1862 160,000.00 

June23, 1866 650,000.00 


1,130,000.00 


St.    Pani     to 
Rapids: 

June  16, 1844. 
Mar.    8,1846. 


nes    Idolnes 


7,600.00 
7,000.00 


St.    Paul     to     Res     JHoInes 

Rapids— Oontlnued. 

Aug.  30,  1862 m6,000.00 

June23, 1866 100,000.00 

Mar.    2,1867 200,000.00 

July  25,  1868 156,000.00 

Apr.  10,1869 133,650.00 

July  11,  1870 160,000.00 

Mar.    3,1871 150,000.00 

JunolO,  1872 50,000.00 

Mar.    3,1873 60,000.00 

Jane23, 1874 60,000.00 

Mar.    3,1875 60,000.00 

Aug.  14,  1876 60,000.00 

Junel8. 1878 820,500.00 

Mar.    3,1879 126.100.00 

Junel4,  1880 183,500.00 

Mar.    8,1881 286,000.00 

Aug.    2,1882 300,600.00 

July    6,1884 300,000.00 

Aug.    5,1886 892,600.00 


St.  Paul  to  Olilo  River: 

Aug.  30, 1852 

June  8, 1896 


3.187,250.00 


90,000.00 
475,000.00 

666,000.00 


Pass  a  Ijontre  and  Sontb- 
ivest  Pass: 

July    8,1856 830,000.00 

Res  JHolnes  Rapids  to  Illi- 
nois Riven 

Aug.  16,  1856 200,000.00 

June23,  1866 200.000.00 

Mar.   2,1867 600,000.00 

July  26,  1868 300,000.00 

Apr.  10.1869 178,200.00 

Dec.  23,1869 200,000.00 

July  11,  1870 400,000.00 

Jan.  18,1871 341,000.00 

Mar.   3,1871 250,000.00 

JunelO,  1872 400,000.00 

Mar.    3,1873 400,000.00 

June23, 1874 400,000.00 

Mar.    3,1875 480,000.00 

Aug.14,  1876 230,000.00 

Apr.  30,  1878 7,600.00 

Junel8,  1878 96,000.00 

Mar.    3,1879 125,000.00 

June  14, 18H0 210,000.00 

Mar.    3,1881 246,000.00 

Aug.   2,1882 275,000.00 

July    5,1884 280,000.00 

Aug.    5.1886 225.000.00 

Aug.  11,  18S8 251,250.00 

8ept.l9, 1890 187,000.00 


6,380,950.00 


a Survey. 


Snai;  1»oats  and  dredge  boats 
on  upper  rlver^  operation 
on 

Mar.    2,1867 96,000.00 

July  26, 1868 26,000.00 

Apr.  10,1869 35,640.00 

July  11,  1870 36,000.00 

Mar.    3,1871 42,000.00 

JunelO,  1872 42,000.00 

Mar.    3,1873 25,000.00 

June23,  1874 25,000.00 

Mar.    3,1875 25,000.00 

Ang.  14,  1876 30,000.00 

Junel8,  1878 41,600.00 

Mar.    8,1879 20,000.00 

Junel4, 1880 8,000.00 

Mar.    3,1881 25,000.00 

Aug.    2,  ias2 25,000.00 

Aug.    6,1886 22,500.00 

Aug.  11,  1888 25,000.00 

&  Includes  $25,000  for  survey. 
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]IIIS8IS§IPPI  RIT1»— Continued. 
Approprlatloni — Continued. 


on  upper  rlTer^  operation 

of— Continued. 
Fiscal  year  ending  June  80  a— 

1890 

1891 

1892 

1898 

1894 

1896 

1896 

1897 

1898 

1899 

1900 


925,000.00 
26,000.00 
26,000.00 
26.000.00 
26,000.00 
26,000.00 
26,000.00 
26,000.00 
26,000.00 
26,000.00 
24,944.00 

824,684.00 


St.  Antliony  Falls,  Ifllnn.,  at 
and  aboire: 

July  11,1870 

Mar.    8,1871 

June  10, 1872 

Mar.   8,1873 

June  28, 1874 

Mar.   3,1876 

Aug.  14,1876 

Mar.   8,1879 

June  14, 1880 

Mar.    8,1881 

Aug.    2,1882 

July    6,1884 

Aug.  11, 1888 

Sept  19, 1890 


nUsslsslppl,  MlfMoarl,  and 
Arkansas  rlTers: 

July  11,1870 


Mar.  8,1871. 
June  10, 1872. 
Mar.  8, 1878. 
June  28, 1874. 
Mar.  3,1876. 
Aug.  14, 1876. 
Feb.  7,  1878. 
Mar.  8,1879. 
June  14, 1880. 
Mar.  8, 1881. 
Aug.   2,1882. 


RUssonrl  River  to  HEaramee 
River: 


June  10, 1872. 


Illinois  River  to  missoari 
River: 

June  10, 1872 

niinneapolis  to  St*  Panl: 

Mar.    3,1873 

Aug.  18,1894 

June  8,1896 

Mar.    8,1899 

June  6,1900 


Sontlt^w^est  Pass: 

Mar.    8,1878 


Obio  River  to  Gnlf  of  Rlex- 
ico: 

June  22, 1874 


River     to     Obio 


Illinois 
River: 

June  23, 1874 
Mar.    8,1875 


50,000.00 

50,000.00 

50,000.00 

60,000.00 

160,000.00 

100,000.00 

140,000.00 

10,000.00 

25,000.00 

25,000.00 

85,000.00 

10,000.00 

10,000.00 

18,000.00 

723,000.00 


150,000.00 

150,000.00 

90,000.00 

100,000.00 

100,000.00 

100,000.00 

590,000.00 

580,000.00 

190,000.00 

i>ieb,ooo.oo 

5150,000.00 
1,810,000.00 


100,000.00 


26,000.00 


26,000.00 

61,000.00 

100,000.00 

160,000.00 

185,000.00 

611,000.00 


84,988.53 


26,000.00 


200.000.00 
200,000.00 


Illinois      River      to 

River— €k>ntinued. 

Aug.  14,1876 

June  18, 1878 

Mar.    8,1879 

June  14, 1880 

Mar.   8,1881 

Aug.   2,1882 

July    6,1884 

Aug.    5,1886 

Aug.  11, 1888 

Sept.  19, 1890 


Olilo 


1200,000.00 
240.000.00 
200,000.00 
250,000.00 
600,000.00 
600,000.00 
520,000.00 
875,000.00 
800,000.00 
400,000.00 

4,085,000.00 


South  Pass,  payments  under 
contract  ^vltit  James  B« 
Eads,  In  accordance  \iritlft 
act  ol'  inar.  »,  1875,  and 
amendatory  acts 


7,412,500.00 


Soutli   Pass,  examinations 
and  surveys  at: 

Mar.    8,1875 6,000.00 

May    1,1876 2,100.28 

Aug.  14,  1876 16,000.00 

June  18, 1878 16,000.00 

Mar.    8,1879 24,000.00 

June  14, 1880 20,000.00 

Mar.    8,18»1 10,000.00 

Aug.    2,1882 10,000.00 

Mar.  12, 1884 6,000.00 

July    5,1884 10,000.00 

May  26, 1886 6,492.00 

Aug.   5,1886 10,000.00 

Mar.  30, 1888 8,800.00 

Aug.  11,  1888 10,000.00 

July  19,  1897 1,000.00 

Fiscal  year  ending  June  30  c— 

1890 10,000.00 

1891 10,000.00 

1892 9,200.90 

1893 8,946.78 

1894 10,699.40 

1895 8,983.83 

1896 11,085.00 

1897 10,000.00 

1898 9,709.67 

1899 9,878.4^ 

1900 9,854.56 


Gauffins,  including  princi- 
pal tributaries  : 

Aug.  14.  1876 


June  18, 1878 

Mar.    3,1879 

June  14, 1880 

Mar.   8, 1881 

Aug.    2,1882 

Mar.  12,1884 

July    6,1884 

Aug.    5,  1886 

Aug.  11,  1888 

Oct   19,1888 

Fiscal  year  ending  June  30 

1890 

1891 

1892 

1893 

1894 

1896 

1896 

1897 

1898 

1899 

1900 


261,700.22 


5,000.00 
5,000.00 
5,000.00 
5,000.00 
5,000.00 
5,000.00 
2,100.00 
6,000.00 
5,000.00 
9.600.00 
8,600.00 

8,828.53 
5,761.96 
6,269.28 
6,929.67 
6,092.22 
6,028.87 
5,854.19 
6,000.00 
5,498.39 
6,997.78 
6,150.13 

122,200.47 


a  From  allotment  from  permanent  appropriation  under  act  of  Aug.  11, 1888. 

5  See  Arkansas  River. 

o  Allotment  under  act  of  Aug.  11, 1888. 

d  Amount  expended  under  allotment  from  permanent  Rpproprlation  provided  by  act  of  Aug.  11, 

loOo. 


BEPOBTS  01*  CmBF  Of  ENOINBEBB,  U.  B.  ABHY. 

MI88I8BIPP1  RITER— Continued. 
Approprlatloiu — CoDtdiined. 

■••  BapMa  t«  Oklo 


June  IS.  ISTg. . . 


1   and   ArkaBsaa 


OUo  BlT«r  to 
r»«»B«,  Inclm" 
ttamUt     - 


Mu.  3.  isn... 


June  3.  ISM. . . 
Uar.Sl.lS97... 
June  4. 19»!.., 
July  1»,  1S07... 
July    1,1808... 


ts,s«o,ooa. 

2,  AGS,  000. 
"WO.OOD. 


.    2,^83,333.00 

18&.D00.D0 

.    !,I90,OOaOO 


Mu.    8,1479... 


July  G,  1884... 
Aug.  fi,  188S... 
Aug.U,  U88... 
SepLlR,  ISW... 
July  lS.l«tt.. 
An«.  U.1SH... 


B«>«rTolra  at  bsadirater* 


Opentlng  anil  ore  of— Oor 
Flacal  year  ending  June 
ConUDUed. 


Dea  HolBM   BapMa  CUial 
and  ear«  on  / 


SB««a  and  irrerhs,  n 


Opecatlnc  uid  care  of  •— 

FiMiJyear  ending  Jane  So— 


un«apo] 

Jnly  IS,  I 


JlBIOOIllO  HIT! 


«,7T1.11 

77.WC.71 
43,JK1.«: 
44.6UI..M 
43.00».K 
42. 152. » 
42.  SOS.  3; 


falayarii  — 

ft&icladn)Z.Iia)wUch  "may 

'  Includes  SKpOOO  lor  fmprovlng  WollRiyer,  Tenn. 

dror  taneyt. 

'Ezpendltnrei , 

atins  and  keeping  in  repair  eanali  i 

/&pendltnr •■ 


ind  allotmenU  for  work  at  monttu  i>[  Bed  and  Acba- 
In  improving  Bayou  dee  Glataes,"  La. 


ippropilMlon  piovided  by  act  ol  July  5. 1884,  (or  oper- 
oBllc  worka. 

.  ,  _ .nite  appropriation!  provided  by  aels  ot  Mar.  S,  ItWl.  and 

July  fr.  1884  tor  openting  and  k«eplne  In  repdr  canals  and  other  public  works.  Appropriations 
[or  this  work  prior  (o  1881  are  Incladod  in  thnw  Cor  ImprOTlng  Dee  HolDes  Rapids,  Hblch  are  given 
tinder  the  heading  Des  Moinea  Bapl4<  to  the  moutb  of  nilnolii  River. 

oApproprlaUona  tor  tblB  work  from  1879  to  1884  are  Included  In  those  under  the  heading  Hlaiimlppl. 
UtsBodn,  and  Arkansas  rivers.  Prior  to  l«79  a  general  amount  was  appropriated  (o  be  applied  to 
these  and  other  streams  as  their  needs  required, 
expended  under  allotmeni  Jrnni  penaa 


:  appiopriatlon  provided  by  B< 
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MISSISSIPPI  RIVER— Continued. 
Appropriations — Continaed. 


Pass  a  Loiitre: 

Feb.  26,1897 1260,000.00 

Mar.    3,  1899 200,000.00 

June    6,1900 800,000.00 


St.  Panl  to  miMoarl  BlTer: 

June   4,1897 

July  19,  1897 

July    1,1898 


750,000.00 


826,666.67 
200,000.00 
826,666.67 


St.  Panl  to  missonrl  River- 
Continued. 

Mar.   8,1899 

June  6,1900 


Ija  CroMe  Harbor^  'Wla.t 

Mar.    8,1899 


1826,666.67 
150,000.00 

2,880.000.01 


12,000.00 


Grand  total 89,182,329.19 


Part  A.— Alexandria  Harbor,  IVIo. 


Engineers. 

Chief  of  Engineers.    Reports,   78, 
101;  79,  133. 

Entoinber  in  Charge.     MaJ.  F.  U. 
Farqiihar.    Report,  79,  1150. 

Pii^sical  ciiaracteristics. 

Discbarpre  of  river,  79, 1150. 
Slope  ot  river,  79, 1150. 


Project. 

By  Maj.  Farquhar,  removing  bar  with 
3  spur  dikes  uii  the  right  Dank  and 
one  on  the  left;  estimate,  $30,946,  79, 
1150. 

Snrvejr. 

In  vicinity  of  Alexandria,  1878,  78, 101 ; 
79,  133. 


Part  B.— Alton  Harbor,  III. 


Appropriations. **    (See  page  644.) 

Commerce. 

Importance  of  harbor,  68,  377, 379 ;  71, 
318;  72,  351. 

Contract. 

187d.  W.  Johnson,  EUia  Island 
dam,  73,  446. 

Eng'ineers. 

Chief  of  Engineers.  Reports,  71, 
58;  72,54;  74,60. 

Board  of  Engineers.  Convened, 
1872,  to  examine  and  report  on  condition 
of  river  between  Alton  and  mouth  of 
Meramec  River,  with  a  view  to  the  im- 
provement of  Alton  and  St.  Louis  har- 
bors, *  »  •  72,54,358;  recommended 
improving  Alton  Harbor  by  closing  chan- 
nvl  west  of  Ellis  Island  with  low  dike, 
72,  54,  361,  366.  (Lt.  Cols.  Newton  and 
Raynolds,  Majs.  Warren  and  Merrill, 
Capt.  Allen.) 

Enginreks  in  Charge: 

Maj.  G.  K.  Warren.  Report,  68,  370. 
Relieved  May  31, 1870,  by 

Lt.  Col.  W.  F.  Raynolds.  Reports,  71, 
312;  72,  348.     Relieved  Jan.  1,  1873,  by 

Col.  J.  H.  Simpson.  Reports,  74, 324 ; 
75,477;  76,635;  77,504. 

Assistants  : 

H.  C.  Long.     Report,  68,  371. 

Capt.  C.  J.  Allen.  Reports,  71,  314; 
72    350. 

R.  E.  McMath.     Report,  73,  445. 

Estimates.    (See  Projects.) 

Bv  Capt.  Allen,  low  dike  closing 
same  channel,  $14,662,  71,  318,  327;  72, 
361. 


By  board  of  engineers,  high  dike, 
$75,000 ;  low  dike,  MO.OOO,  72, 55,  361, 366 ; 
73,  53,  446;  76,  645;  cost  completed, 
$31,368,  76,  635. 

Operations. 

1879-73.    On  Ellis  dam,  73, 53,  445. 

I §78-74.  Continued  operations  at; 
material  purchased  in  open  market; 
hired  labor,  74.  60,  324. 

1  §74-75.  Completion  of,  at  height 
of  10  f.  above  low  water;  cost  $31,368, 
75,65,477;  77,634. 

Physical    characteristics.     (See 

Falls  of  St,  Anthony  to  Ohio,) 
Danger  of  destruction  of  harbor,  68, 
371, 372. 

Projects.    (See  Estimates,) 

By  H.  C.  Long,  closing  slough  west 
of  Ellis  Island,  with  timber,  brush, 
and  stone  dike,  about  1,200  f.  long,  10  f. 
high;  estimate,  $112,000,  68,  371,376; 
approved  by  Mi^.  Warren,  68,  371. 

By  Lt.  Col.  W.  P.  Raynolds,  recom- 
mended low  dike,  71,58,  318,  320;  72, 
355. 

Approved  by  Board  of  Engineers,  and 
recommended  as  deserving  immediate 
attention;  estimate,  $40,000,  72,  54,  361; 
necessity  of'  protecting  head  of  island, 
73,  446;  work  be^an  Sept.,  1872; 
details  and  method  ot  construction,  73, 
4U;  completed  (1874)  to  height  of  10  f. 
above  1.  w.,  75,  65,  447;  77,  635. 

Surveys. 

1868.    68,  371 ;  69,  43,  188. 
1870.     71,  58,  312,  314;  72,  350. 
Early  surveys,  71,  316, 321. 

Maps.    Alton  and  vicinity,  73,  443. 


■1872.  Between  mouths  of  Illinois  and  Mifisourl  rivers,  $25,000.  Allotted  to  Alton  Harbor,  7J>, "; 
78.  442;  74.  824;  76,  646. 

1874.  For  improvement  of  river  between  Illinois  and  Ohio  rivers,  9200,000,  of  which  $15  jOO  was 
allotted  to  Alton  Harbor,  74,  61,  324,  325,  331;  76,  447,  481;  70,  645. 
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MISSISSIPPI   RIVER— Continned. 

Part  €•— Atlantic  Ocean,  connection  ivith,  via  ivaterway  across 

Florida. 


Commerce. 

Diaonssion  of  barge  transpoitatioiiy  77, 

Commercial  adyantages  of  the  barge 
routes  compared  with  other  rentes,  77, 
394-403. 

Statements  of  freight  tariffs,  77,  389, 
400,402. 

Dangers  of  the  Florida  Pass,  77,  403. 

Dimensions  of  wheat  barges,  76,  512 ; 
77,383.  * 

Engineers. 

Chief  of  Enginksbs.  Reports,  76, 
74,  512;  77,  69;  78,  78;  79,  99. 

Board  of  Enginkers.  The  board  of 
internal  improvements,  1826,  reporting 
upon  the  resnlts  of  surveys  for  a  canal  be- 
tween the  Atlantic  Ocean  and  the  Golf  of 
Mexico,  and  for  a  canal  to  connect  Mobile 
and  Pensacola  bays,  reported  that  a  ship 
canal  across  the  neninsola  (connecting 
the  Atlantic  with  tne  Onlf  of  Mexico)  not 

gracticable;  that  rente  between  the 
eads  of  the  Santa  Fe  River  and  Black 
Creek  presented  the  best  passage  across 
the  snmmit  of  the  divide;  bnt  since  the 
Buwanee  River  was  much  obstructed  at 
its  month,  and  had  no  harbor  at  its  en- 
trance, it  would  be  expedient  to  continue 
the  line  of  canal  from  the  Santa  Fe  River 
to  the  harbor  of  St.  Mark,  the  whole  route 
being  168  miles  long,  with  an  ascent  and 
descent  together  or  224  feet.  In  view  of 
the  inland  coastwise  navigation  ft'om 
Chesapeake  Bay,  it  would  be  necessary 
to  open  a  sloop  canal  from  the  harbor  of 
St.  Marks  to  St.  Johns.  Respecting  the 
inland  coastwise  navigation  from  Pt. 
Marks  to~  the  Mississippi,  it  should  be 
rendered  secure,  safe,  and  commodiouH, 
by :  (1)  Canal  along  Crooked  Creek,  Ock- 
loekony  River  to  a  convenient  point  in 
St.  Georges  Sound;  (2)  cleaning  and 
deepening  of  Santa  Rosa  Soumi  at  the 
meeting  of  tides;  (3)  oanal,  bay  of  Pen- 
sacola to  Mobile  Bay,  through  the  Great 
Lagoon  and  river  Bon  Secour;  (4)  deep- 
ening of  the  Pass  au  Heron,  between  the 
eastern  point  of  Dauphin  Island  and  the 
mainland;  canal  from  Lake  Pontchar- 
train  to  the  Mississippi  at  or  near  New 
Orleans,  by  Bayou  Manchac,  already  pro- 
jected, 76,  514.  (Gen.  Bernard,  member 
of  the  board;  Capt.  Ponssin,  assistant  to 
board.) 

Enginrbbs  in  Charge: 

CoL  J.  J.  Abort,  1852;  76, 523,  525. 

Capt.  C.  W.  Howell,  1873.  Report,  76, 
512. 

Capt.  A.  N.  Damrell,  1873.  Report,  76, 
513. 

Lt.  Col.  Q.  A.  Gillmore,  1877-79.  Re- 
port, 77,  382. 

Assistant.  Lt.  M.  L.  Smith,  76,  511. 
Report,  76,  523. 


Estimates.    (See  Plans. ) 

For  route  between  Mobile  and  Apa- 
lachicola,  1833,  $7,000,000,  76,  509. 

By  Lt.  Smith,  1853,  canal  across  the  Pen- 
insula of  Florida,  $3,700,000,  76,  511, 
539,  540,  541. 

By  Capt.  Howell,  1873,  completing  the 
7-f.  canal  between  the  Mississippi  and 
Mobile  Bay,  $250,000,  76,  512. 

Physical  characteristics. 

Table  of  distances  and  heights,  76, 521. 

Summit  water  supply  in  rlorida,  76, 
518, 519, 520, 521, 525;  77,  390,  391. 

Loss  of  water  by  evaporation,  76,  525, 
526,527;  77,389. 

Loss  from  filtration,  76,  527,  528;  77, 
386. 

Leakage  at  lock  gates,  76,  528;  77, 
389. 

Amount  required  for  lockage,  76,  529; 
77.  388,  389. 

Annual  requirements,  76,  531,  536. 

Source  of  water  supply,  76,  53;  77, 
384,  385,  386,  390,  391. 

Raiufall,  76,  532,  533;  77.  390. 

Supply  of  water  from  infiltration,  76, 
534,  535;  77,  386,  389,  391. 

Dangers  of  the  Florida  Pass,  77,  403. 

Plans*    (See  Estimates.) 

By  board  of  internal  improvements, 
1826,  canal  connecting  St.  Marys  and  Si. 
Marks  harbors,  thence  by  inland  water 
communication  to  the  Mississippi,  76, 
514,  516,  517,  518,  522.  (See  Board  of  En- 
gineers. )  Practicability  of  route  depend- 
ent on  i^ermeability  of  soil,  76, 520.  Com- 
parison of  St.  Jobns  and  St.  Marys  routes, 
76,  521.  Bo;ird  recommended  St.  Johns 
route,  76, 521.  Ship  cnnal  to  connect  the 
Atlantic  with  the  Gulf  of  Mexico  through 
the  peninsula  not  practicable,  76,  52*2. 
Vox  a  coast  navigation  from  St.  Marks  to 
the  Mississippi,  76,  522. 

By  Lt.  Smith,  1852,  canal  across  the 
peninsula  of  Florida,  76,  511.  Discus- 
sion of  routes,  76,  523,  524,  537,  541, 
54*2,  543.  Route  recommended  lyoni  St. 
.lohns  to  Tampa  Bay,  76,  538;  31  locks 
required,  110  f.  wide  and  16  f.  deep,  with 
8  f.  lift#76, 540, 541.  Lt.  Smith  suggested 
St.  Marys  Harbor  as  the  most  natural 
eastern  terminus,  76,  543. 

By  Capt.  Howell,  1873,  canal  7  f.  in 
depth,  Mississippi  River  to  Mobile  Bay, 
76,  512,  513. 

By  Capt.  Damrell,  1873,  canal  100  f. 
wide  ana  9  f.  deep,  Mississippi  to  Apa- 
lachicola,  $7,000,000,  76,  513,  514. 

By  Brig.  Gen.  Humphreys,  1876,  dis- 
cussion of  plans  for  a  canal,  Mississippi 
to  the  Atlantic,  via  the  peninsula  of 
Florida,  76.  508-511. 

By  Lt.  Col.  Gillmore,  discussion  of  plans 
for  a  canal,  Mississippi,  across  Florida, 
to  the  Atlantic,  77,  383, 387, 388, 393, 394. 
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MISSISSIPPI   RIVER— Con  tinned. 

Part  €•— Atlantic  Ocean,  connection  mritta,  via  uraterway  across 

Florida— Continued. 


Canal  with  9  f.  depth  and  80  f.  width  at 
bottom,  77,  383,  388.  BeclaiminK  the 
land  of  the  Okefenokee  Swamp,  77,  392, 
393.  Feasibility  of  ship  canal  more  prob- 
lematic than  barge  canal,  77,  393.  Dis- 
ouBsion  of  plan  for  a  ship  canal.  77,  394. 
Lt.  Col.  Gillmore  recommended  a  de- 
tailed survey  to  determine  the  feasibility 
of  the  project,  77,  404. 

SurveFS. 

In  1826,  canal  between  the  Atlantic 
and  the  Qulf  of  Mexico  across  Florida; 
one  from  St.  Marys  River  to  Apalachicola 


River  or  Bay;  also  one  from  St.  Johns 
River  to  Vassasonsa  Bay,  76,  509. 

In  1833,  examination  of  water  com- 
munication, Mobile  to  Pensacola  Bay, 
76,508. 

Ship  oanal  across  Florida  from  St. 
Johns  River  to  Tampa  Bay,  1862,  76, 511, 
523. 

Examination,  1876,  ship  canal,  month 
of  St.  Marys  River,  through  Okefenokee 
Swamp,  to  Gulf  of  Mexico^  77,  382. 

Ship  oanal,  St.  Marys  River  to  Qulf  of 
Mexico,  78,  78 ;  79,  99,  100. 


Part  D.— Beaver  Island,  Clinton,  Iowa 


Surveys* 

Examination  ordered  by  act  of  Auff.  11, 
1888,  made,  1888,  under  direction  ofMaJ. 
Mackenzie  (report  unfavorable),  89, 1784. 


Engineers. 

Chief  of  Evoikrers.    Report,  89,234. 
Enginbkb  in  Charge.    Maj.  A.  Mac- 
kenzie, le88.    Report,  89,  1784. 

Physical  characteristics. 

Description  of,  89,  1785. 

Part  £•— mississippi  River*  at  Beechridife,  above  Cairo,  III. 


Appropriations*    (See  page  644.) 

Eni^ineers. 

Chief  of  Enqimeers.  Reports,  97, 
321 ;  98, 313 ;  99, 373, 375 ;  1900, 429, 431. 

Engineers  in  Charge  : 

Maj.  T.  H.  Handbury,  1897-99.  Re- 
portB,  97,  2047:  98.  1732. 

Capt.  Edw.  Burr,  1899-.  Reports,  99, 
2088;  1900,  2666,  2672,  2674. 

Operations. 

I  §97-9§.  Hurdle 275 1.  f.  long  built, 
and  over  15,000  1.  f.  bank  revetted,  98, 
1732. 

1  §9  8-99«  Revetment  extended  down 
stream  1,185  f.,  and  was  carried  up  to 
levels  varying  from  30  to  14  f.  above  1.  w. 
at  tbe  Cairo  gauge,  99,  2089. 

I(»99-I900.  5,000  f.  of  the  revet- 
ment raised  to  tbe  33- f.  stage  and  for  the 
remainder  of  its  length  to  the  25-f  .  stage ; 
repairs  made  to  the  work  done  in  pre- 
vious years,  1900,  2660. 

Physical  characteristics. 

The  national  cemetery  at  Mound  City, 
at  the  mouth  of  Cache  River,  and  the 
marine  hospital  at  Cairo,  probably  in  im- 
minent danger  of  destruction  by  the 
breaking  through  of  the  Mississippi  into 
Cache  River,  97,  2047. 

Description  of  locality,  1900,  2675. 

Projects. 

Congress  by  sundry  civil  act  of  June 
4,  1897,  on  information  not  obtained  from 
the  Engineer  Department,  provided 
money  to  prevent  the  Mississippi  from 
breaking  into  Cache  River,  near  Cairo. 
Maj.  Handbury  submitted  a  project  for 


revetting  the  bank  from  a  point  a  short 
distance  above  the  nearest  point  to 
Beechridge  station,  as  far  as  tne  funds 
would  permit,  after  building  a  short  hur- 
dle to  protect  the  revetment.  97,  2047; 
98  1732. 

Capt.  Burr  believed,  1899:  (1)  There 
was  no  immediate  danger  of  the  Missis- 
sippi River  breaking  through  into  Cache 
River  at  or  near  Beechridge,  111.,  but 
there  was  danger  of  the  partial  or  com- 
plete destruction  of  the  incomplete  work 
already  begun  for  the  prevention  of  cav- 
ing of  the  bank  at  that  place.  (2)  It 
would  be  desirable  to  make  specific  ap- 
propriations to  protect  the  banks  of  the 
Mississippi  River  at  Beechridge,  111.  (3) 
It  might  cost  $216,000  to  make  the  desired 
improvement.    1900,  2676,  2677. 

Surveys. 

A  survey  made  in  1898  of  Greenleaf 
Bend  in  the  river,  and  of  Cache  River 
from  this  vicinity  to  its  mouth  on  the 
Ohio  River,  near  Mound  City,  111.,  98, 
1732. 

Examination  and  survey  of  Missis- 
sippi River  at  or  near  Beechridge,  111., 
to  ascertain  the  danger  of  said  river 
breaking  through  into  Cache  River,  and 
whether  it  was  desirable  to  make  farther 
specific  appropriations  to  protect  the 
banks  of  the  Mississippi  River  at  said 
place ;  and  if  so,  the  cost  thereof,  ordered 
by  act  of  Mar.  3,  1899,  made,  1899,  by 
Capt.  Burr  (report  favorable)  (see  iVo- 
jeoU),  1900,  2673,  2674. 

Maps.    98,1732. 
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fflliSSISSIPPI  RIVER—Oontinned. 
Part  F«— Bli:  Stone  Eiake  and  Lake  Traverse,  Minn. 


Appropriations.    (See  p.  644.) 

Engineers* 

Chikf  of  Enoikissbs.  ReportB,  85, 
296;  95,  900;  98,  322;  1900,  442. 

Ehginbxbs  in  Charge. 

Maj.  C.  J.  Allen,  1884>«6.  Report,  85, 
1951. 

Mi^.  W.  A.  Jones,  1896-97.  ReportH, 
95,  2208:  (Lt.  Col.),  98, 1834. 

Capt.  F.  y .  Abbot,  1896>.  Reports,  98, 
208;  (MaJ.),  1900,  2833. 

AssiSTAiTT.  C.W.  Weeks.  Report,  98, 
1837.  I 

Piijrsicai  ciiaracteristics. 

Description  of.    Considered  a  part  of 
the  re8er\'oir  system  of  the  Mississippi. 
The  ntilizatiou  of  Big  Stone  Lake  would  ' 
involve  a  consideration  of  Lake  Traverse  i 
also  as  a  reservoir.    85, 1951;  95,  2209;  i 
98, 1835. 

Rnn-off,  1900,  2836. 

Projects. 

Maj.  Allen  reported  that  the  desired 
connection  between  the  lakes  would  re- 
quire canal  and  lock ;  estimate,  $400,000, 
85,1953. 


In  1897  Lt.  Col.  Jones  estimated  it 
would  cost  $350,000  to  construct  reser- 
voirs out  of  Big  Stone  Lake  and  Lake 
Traverse,  98,  1(36. 

Snrvejrs. 

Examination  ordered  by  act  of  July  5, 
1884,  made  under  direction  of  Maj.  Allen 
(report  unfavorable),  85,  1971. 

Examination  with  a  view  to  the  con- 
struction of  reservoirs  ordered  by  act  of 
Aug.  17,  1894,  made,  1895,  by  Maj.  Jones 
(local  engineer  rej^orts  favorable;  not 
oonourred  in  by  Chief  of  Engineers),  95, 
2206. 

Survej^  of  the  lake  and  also  Lake  Trav- 
erse, Minn.,  ordered  by  act  of  June  3, 
1896,  made,  1897,  under  direction  of  Lt. 
Col.  Jones  (see  ProjeoU),  98,  1834. 

Snrvev  withaviewto  constructing  res- 
ervoirs tor  the  improvemen  t  of  navigation 
of  the  Minnesota  River,  and  estimate  of 
cost  of  improvement,  ordered  by  act  of 
Mar.  3, 1899;  progress  report  submitted, 
1900,  by  Maj.  Abbot  (necessary  observa- 
tions and  measurements  should  cover 
about  three  years),  1900,  2833. 


Part  O.— Buriinirton  Harbor,  Iowa. 


Appropriations.    (See  page  644.) 

Contracts. 

t8Y7.  J.  Hussell,  rock  for  dams,  78, 
716. 

Enirineers. 

Chikf  of  Enginkbrs.  Reports,  76, 
84;  77,  84;  78,  97;  79, 131. 

ExoimEHB  IN  Chabgs: 

Col.  J.  N.  Macomb.  Reports,  76,  691; 
77, 524.  Relieved  Nov.  15,  1877,  by  Miy. 
F.  n.  Farquhar,  78,  714.  Reports,  78, 
714 ;  79, 1138.    H.  Doc.  74, 45th  Cong.,  3d 


Assistants  : 

C.  W.  Durham.    Reports,  76,  692,  ii, 
186. 

M.  Meigs.    Report,  77,  535. 

Operations. 

187Y-7§.     Partial    construction   of 
dams  from  head  of  Rush  Island  to  Otter 


Island,  and  4(X)  1.  f.  shore  protection  on 
islands,  78,  97,  714. 

1 878-T9.  Completion  of  dam,  clos- 
ing Rush  Chute,  dredging  to  facilitate 
landing  of  steamers,  79, 131,  1138. 

Projects. 

1875.  Improving  Rush  Chute,  closing 
main  channel  of  river  from  Otter  to 
Rush  Island,  together  with  the  closing  of 
two  interior  chutes  by  dams,  all  consist- 
ing of  riprap  on  brush  foundations ;  esti- 
mate, $35,221,  76,  691,  693. 

1879.  By  Maj.  Farquhar,  modifying 
previous  project  by  dredging  at  head  and 
foot  of  Rush  Chute,  and  building  of  rec- 
tifying dams  with  shore  protection ;  esti- 
mate, completion,  $49,656,  79,  1138.  H. 
Doc.  74,  45th  Cong.,  3d  sess. 

Sui'veys. 

Vicinity  of  Burlington,  1875,  76,  691. 


Part  H.— mississippi  River  to  tiie 

w1ci£,  Ga. 

Commerce. 

Reqnirements,  72,  511,  518. 

Engineers. 

Chibf  of  Enginkbrs.  Report,  72, 
59,60. 

engineer  in  Charge.  Mi^.  W.  Mc- 
Farland.    Reports,  72,  405,  502,  509. 

Assistants: 
Lt.  J.  F.  Gregory,  72,  496,  510. 
Lt.  B.  D.  Greene,  72, 496,  510. 


Atlantic— Cairo,  111.,  to  Brnns- 

(Snrvey). 

Assistants  : 
J.  C.  Long.    Report,  72,  520. 
R.  C.  McCalla.    Report,  72,  526. 

Piijrsicai  characteristics. 

Description,  72,  7,  512-517,  520,  526. 

Plans. 

By  Maj.  McFarland,  1872,  for  channels, 
allowing  the  passage  of  barges,  carrying 
170  t.  of  freight,  at  1.  w.,  and  300  t.  at  or- 
dinary stages. 
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miSSISSIPPI   RIVER— Continned. 

Part  H.— IWississlppi  River  to  the  Atlantlc.--€airo«  III**  to  Braes- 

wlck«  Oa«  (Survey)— Continued. 


Divlsioiis. 


Ohio 

TenncMsee 

Muscle  Shoals... 

Alabama 

Sand  Mountain . 

Coosa 

Georgia 

Altamaha 

To  Brunswick... 


River 
improve- 
ments, 
(dis- 
tance). 


Canal 
and 
slack- 
water 
(dis- 
tance). 


Estimated 
cost. 


Mae». 
60 
?56 


76 

'i5si 

'4i6' 


Total 


I 


»43i' 


Mile». 

145,000 

500,000 

88  3,676,000 
75,000 

fiOl  11,570,607 

100,000 

21U  20,435,684 

45  2,500,000 

20  1,000,000 

8641  89,902,291 


By  J.  C.  Long,  1872,  Sand  Moantain 
diTision;  estimate,  $10,070,607,  72,516, 
522, 525. 

Hy  R.  C.  McCalla,  1872,  Georgia  divi- 
sion, $20,435,634,  72,  516,  535. 

Surveys. 

By  Lts.  Gregory  and  B.  D.  Greene, 
1871-72,  nnder  direction  of  Maj.McFar- 
land,  Tennessee  division.  Report,  72, 
495,  510. 

By  J.  C.  Long,  1871-72,  Sand  Mountain 
division.    Report,  72,  510, 520. 

By  R.  C.  McCalla,  1871-72,  Georgia  di- 
vision.   Report,  72,  510,  526. 


Part  !•— Cairo  (Ohio  River)  to  montii. 

(Inolading  levees  and  reclamation  of  allnvial  basin ;  improvement  of  river  below 
Cairo;  establishment  of  gauges  on  Mississippi  and  protection  of  water  front  at 
Mempliis,  Vioksbnrg,  and  New  Orleans  and  several  otner  harbors.) 


Appropriations. "    (See  p.  644.) 

Commerce. 

Effect  of  levees  on,  74,  390;  75,559, 
563;  79,  1018,  1819. 

Requirements  of,  79,  1011. 

Saving  to  commerce  by  increased 
depth,  79,  1011,  1021. 

Registered  tonnage  plying  on  the 
Lower  Mississippi,  91,  3576. 


Shipments  of  bnlk  grain  by  bargee  to 
New  Orleans  during  1890,  91,  3578. 

Statement  showing  approximate  re- 
ceipts and  shipments  of  freight  by  river 
for  1890-91,  91,  3686,  3718. 

Impossible  to  obtain  an  exact  state- 
ment of  the  freight  traffic  on  the  river 
without  emploving  special  agents.  Sta- 
tistics collected  by  local  bodies  at  so  few 


a  Appropriations  for  Mississippi  River  Commission,  g^ven  in  annual  report, 
Acta — 

June  28, 1879 

June  16. 1880 

Mar.  8,  1881 

Mar.  3, 1881 

Aug.  2, 1882 

Aug.  7, 1882 

Mar.  3, 1883 

Jan.  19, 1S84 

July  6, 1884 

July  5, 1884 

July  7, 1884 

Aug.  5, 1886 

Aug.  5, 1886 

Aug.  11,1888 

Aug.  11, 1888 

Oct.  2,1888 

Oct.  19, 1888 

Sept.  19.1890 

Sept.  80, 1890 

Mar.  3, 1891 

Mar.  8, 1891 

July  13, 1892 

July  28, 1892 

Mar.  8,  1898 

Aug.  18.  1894 

Aug.  18,1894 

Mar.  2,  1895 

Junes,  18% 

Mar.  31, 1897  (iniblic,  No.  6) 

June  4. 1897 

July  19, 1897 ^ 

July  1,1898 ' 

Mar.  3,  1899 

Mar.  3,  1899 

June  6, 1900 


1900: 

9175,000.00, 

150,000,00, 

1,000.000.00, 

150,000.00, 

4,123,000.00, 

150,  UOO.  00. 

150. 000. 00, 

1,000,000.00. 

75,000.00, 

2,065,000.00, 

75,000.00, 

1,994,057.40, 

29.952.70, 

2,840,141.00, 

75.000.00, 

35,000.00, 

20,785.61. 

3,200,000.00. 

5,625.00, 

1,960.00, 

1,000,000.00, 

2,470,000.00, 

44.80, 

2,665,000.00, 

485,000.00, 

2,665,000.00, 

2,665,000.00, 

909,000.00, 

250,000.00, 

2,983,333.00, 

625.000.00, 

1,983,338.00, 

2,583.383.00. 

185.000.00, 

2,250,000.00, 


81.2738. 
81,2754. 
82,2753. 
88,2747. 
88.2126. 
88,  HIS. 
84,2429. 
86,2570. 
86,2563. 
86,2570. 
86,2563. 
87, 2759. 
87,2769. 
89,2603. 
89,2603. 
89,2603. 
89,2603. 
91,3415. 
96,87S0. 
01,3415. 
91,3415. 
93.3561. 
96, 3732. 
94,2716. 
96.3617. 
06,8617. 
06,3617. 
96,8486. 
07,3533. 
07,3583. 
98,3157. 
90,8335. 
90,3335. 
99,3335. 
1900,4549. 


Total 40,984,655.61 

(Continued  on  page  653.) 


RBPOBTS   OF   CHIEF   OF   ENGINEEBS,   U.   S.   ABXY. 

MISSISSIPPI  RlVER-CoDtinnad. 
Part  I.— Cairo  (Oblo  Blver)  to  m« a tb—('<n> tinned. 


i,  XI*. 

Contracts.' 

18SS.  8erbiMi,WriBbti&Co.,leviie«, 
Plum  Point,  IH  Mute  per  o.  y.,  88,  :!1S8. 
r.  SnlliTan,  lev«M,  Plum  Point,  14t  cenia 
w-r  0.  v.,  88,  ai98.  D.  T.  llartnott, 
levoea.  White  KiTer  Fnint,  1J(  and  15 
cen»  per  o.  y.,B8,  2207.  J.  T.  Jeffenon, 
levM*,  White  River  Frout,  16  c«Dta  p«r 
o.  y.,  88,  3307.  J.  J.  Cuoney,  levees, 
Wbit«  River  Front,  19  ceiit«  per  o.  y..  88, 
2207.  R.  Hoore,  dredging,  Vioksbuig 
Harbor,  18  cents  per  o.  j.,  88,  2283! 
W.  L.  Killebww,  broih,  $1.09  per  cord, 


e,»1.3! 


KEv 


Pur 


i  Gieaoe  and  Arnold  &  De  Garis, 
l«TMa,  Tenua  Fnmt^SS  cent*  per  c.  y., 
88, 2386.  Tapper  St.  Fiaber,  levees,  Auioe 
Bi>yoa,17<!«Qtapero.7.,B8,XiST.  W.  K. 
Harvey,  leveee,  Pantber  Forest,  19  cents 

nr  0.  y.,  83,  2287.  L.  C.  Dnlany,  levees, 
land  Second  Loop,  16  cents  per  a.  v., 
88,  2287.  W.  R.  Harvey,  levees,  Broods 
Break,  18  cents  pern,  v., 88, 2287.  W.R. 
Harvey,  levees,  Mattnews  Bend,  19  cents 
perc.y.,88, 2287.  Andrews  Brus.,  levees, 
Wbiskey  Chute,  28  cento  per  o.  y.,  88, 
2287.  HoTifibe  &.  MoKee,  levees,  lirand 
L4ike,  23  cente  per  c.  y.,  88, 228T.  Ofrden 
&.  Jones,  levees,  Kempe,  281  cents  per 
c.  y.,  88,  2304.  R.  M.  VTbite,  levees, 
Deer  Park,  14*  cents  per  c.  y.,  88,  2304. 
1889.  S.  P.  HcKelvey, stone,  67 cents 
per  o.7.,S9, 2666.  Madison  Marine  Rail- 
road Co.,  20  wooden  barges,  C2,62S  per 
barge, 89, 2668.     W.O.FlynnA.  Co., — 


I,  20  cents  per  c.  y. ;  gmnbing,  $175 
per  acre ;  filling  timber,  9W  per  acre,  89, 
2691.  D.  T.  Hartnett,  J.  K.  .foffriee,  and 
Arnold  A-  HoDonel,  enlargement  and  re- 
pair of  levee,  Robinsonvllle,  15jt  cents  per 
c  y.,  89,  2691.  Flynn  &.  Cook,  levees, 
Webb,  16  cents  per  o.  y.,  89. 2691 .  Fadge 
&.  KeaniB,  enlargement  of  Blands  Bayon, 


15  cents  per  c  y.,  89, 3691.  O.  Hartweg, 
stone,  $1.95  per  t.,  89,  2702.  £.  Evins, 
brush,  «1.27i  per  curd;  pole«,tl.4T|  per 
cord,  89,  2704.  E.  Evins,  brush,  11.17^ 
per  cord;  poles,  tl.671  per  cord;  stone, 
Cl.731  per  c.  y.,  89,  7709.  Aluliama 
Dredging  &.  Jetty  Co.,  dredging,  Vicka- 
bnrg,  17uenUpero,y.,89,2713.  B.  John- 
son, levees,  Dnval,  IS  cents  per  c.y.,89, 

2714.  J.  A.  Cannon,  levees,  Oreeiivillu, 
13}  cents  per  o.  y..  89, 2716.  T.  Sullivan, 
levees,  Skipworth,  16j  cents  per  c.  y.,  09, 

2715.  Ogdeu  &  Jones,  Kempe  Levee,  2s  j 
cents  per  c.y.,  89,  2727.  J.  McGinty, 
levees,  Tensas  Parish,  19  cents  |>ur  c.  v., 
89,  3728.  J.  Poitevent,  lumber,  *IO.U) 
per  H  r.,  B.  M.,  89,  2731.  J.  H.  Oatdner, 
poles,  «2.76  to  13  per  cord;  brush,  «1.68 
per  oord,  89,  2731. 

Ifi90.  K.  Evins,  brush,  M.27  per 
cord;  poles,  »1.47  per  cord,  90,  3242.  G. 
Hartweg,  stone,  >1.50  per  t.,  90,  3242. 
'  Bryant  &  I'iokett,  brush,  $1.06,  poles, 
I  f  1.50  per  oord.  Harvey  &.  Bcott,  levees, 
!  23  to  24  cents  per  y.  91,  3618.  HunUr 
&  Frey,  brush,  $I.(^;  poles,  $1.50  per 
cord,  91,  3610.  Harvey  &.  Scott,  levee 
i  enlargement,  22  to  28  cents  per  c.  y.,  91, 
3643.  J.M.Whitet]ill,leveeaandrepairs, 
Itll  to  25  cents  per  c.  y.  A.  H.  Fmlge, 
levees,  2-l|  cents  per  c.  y.  The  Snnny- 
sideCo,,  levees,  24t  centsperc.y.  i{.  K. 
Craig,  levee  repair,  17}  to  19  cents  per 
c.y.91,  3644.  J. ScoU &  Son, levees, 231 
cents  per  c.  y.,  91, 3644. 

1891.  Monongahela  &  Western 
Dredging  Co.,  dredging,  36  cents  per  o. 
y.,  92,  3148.  rardeskyA  Lyman,  levels, 
16.95  cents  pere.y.,  92,  3150.  T.  Sulli- 
van, levee  enlargement,  151  cents  per  c. 
y.,  92,  3150.  E.  Hely,  stone,  $1.65  to 
$I.7B  per  o.  y..  92,  3165.  Orgill  Bros. 
&,  Co.,  wire,  $3.70  to  »6.88  per  pound, 
92,  3166.  Hartnett  A-O'Brien,  levees.  18 
cents  per  c.  y. ;  O,  Fergnsun  &  Sons, 
levee  work.  18.96  cents perc.  v., 92, 3166. 
F.  M.  Fergasun,  levee  work,  16.94  to  18.44 
cenU  per  o.  y.,  93,  3166.  T.  Sollivan, 
.mpsgeSW.) 


)s,  S730.  sm,  3734;  ae.  3403;  se,  3291,  sisa. 

M.  3408:  e».  3291.  3292. 

I.  3131.  3734;  QO.  3403:  SB,  3291. 
as.  3730.  3734;  QO.  3403,  SB,  3292. 

3114:'ee.'3730,'3731.37S4:  0e.34O3;  09.3291. 
610;  00,  8114;  SB,  3730,  3731.  3734:  ae,  M»i 
BB.  3292. 
8t  Fnnds  River.  tTB.OOO.  as,  ST34. 

VletebOfg  Bubor.  (306.000,  BB,  2608,  2009, 2810;  BO,  3114;  BD.  3730,  3731. 
Wolf  River,  110,000,  »B,  S734, 
»  Tmbulillcia  showing  steady  redaction  In  prlcee  due  to  contlnalng  Hppropiiatloiu  prtviilliiK  ilDce 
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levee  work,  15^  cento  per  o.  j.,  92,  3167. 
Little  Rock  Onmite  Co.,  stone,  $1.50  per 
t.,  92,  8195.  Hunter  &.  Frey,  broBh, 
$1.10  and  $1.12  per  oord ;  poles,  $1.75  per 
cord,  92,  3195.  W.  L.  Killebrew,  brash, 
$L33,  $1.4^,  and  $1.14  per  cord,  92,  3195. 
£.  Evins,  brash,  $1.17;  poles,  $1.97  per 
cord,  92,  3195.  H.  £.  Coffin,  wire,  $2.79 
per  pound;  strand,  $4.81  per  100  pounds; 
cable,  $17.95  and  $18.68perl00f.:  spikes, 
$2.59  per  100  pounds ;  staples,  $2.99  per 
100  pounds ;  nianila  rope,  $9.22  per  100 
pounds,  92,  3195.  Broderlck  &  Bascom 
Co.,  manila  rope,  $9  per  100  pounds,  92, 
3195.  J.  M.  WhitehUl,  levees,  25  cents 
per  0  .y.,  92,  3199.  B.  Talley,  levees,  13} 
cento  per  o.  y. ;  J.  £.  Mulcahey  and  J .  M. 
Sullivan,  levees,  16.20  cento  per  o.  y. ;  T. 
Sullivan,  levees,  18^  cents  per  c.  y. ;  T.  W. 
Scott,  levees,  12f  cento  per  c.  y.  Ware 
&.  Donaven,  levees,  13^  cento  per  c.  v. 
92,  3200.  A.  A.  Arnold  d&  Co.,  levees,  16f 
cento  per  c.  y.,  92,  3201.  J.  A.  Ware, 
levees,  14  cento  per  c.  y.,  92,  3201.  Cary 
&  Bradburn,  levees,  14.98,  23.79,  and 
22.^  cento  per  c.  y. ;  T.  A.  Helgason, 
levees,  14.74  cento  per  o.  y.,  92, 3232.  J. 
Scott  Sc  Son,  levees,  15^  cento  per  c.  y. ; 
N.  W.  Irish,  levees,  14|  cents  per  c.  y. ; 
Gibson  &  Deaton,  levees,  15.98  oente  and 
16.98  cento  per  c.  y. ;  Louis  Le  Sassier, 
levees,  16  cents  per  c.  y.,  92,  3232. 
Andrews  Bros.  Construction  Co.,  levees, 
13.44  cents  per  c.  y. ;  A.  G.  Gillespie, 
levees,  18i  cento  per  c.  y.,  92,  3233. 

1S99-98.  About  100  contracts  for 
levee  work,  at  prices  ranging  f^om  10 
cents  to  57  cento  per  o.  y.,  93,3745,  3815, 
3890. 

Hunter  &  Frey,  brush  and  piles;  £. 
Hely,  20,000  c.  y.  stone,  $1.70  to  $1.85  per 
c.  y.,  93,  3745.  J.  H.  Cary,  removing 
Nonconnah  Rock,  $2.65  per  o.  y. ;  F.  Hart- 
weg,  25,000  c.  y.  stone,  $1.20  to  $1.69  per 
c.  y. ;  Weigel  Bros.  &  Co.,  10  barges, 
$3,100  each;  D.  S.  Barmore,  9  barges, 
$3,170  each;  S.  M.  Flesher,  10  barges, 
$2,800  each,  93,  3745;  J.  B.  <&  W.  L. 
Killebrew,  stone,  $1,489  per  c.  y.  and 
49.9  cento  per  c.  y. ;  S.  M.  Flesher,  15 
brush  barges,  $2,970  each ;  Woodward  & 
Wight  Co.,  >ellow  pine,  $28  aud  $33  per 
M,  93,  3810;  Bucyrus  Steam  Shovel  <& 
Dredge  Co.,  dredging  plant,  $69,500; 
J.  W.  Worthington  &  Co.,  3,500  t.  rock, 
at  $2.50;  R.  M.  White,  brush  and  poles, 
$7,410;  Pelican  Saw  Mill  &  Manufactur, 
ing  Co.,  2  barges,  $6,574;  C.  Telson,  2 
barges,  $7,300,  93,  3819. 

1S93-94.  About  100  contracto  for 
levee  work,  at  prices  ranging  from  8  cento 
per  c.  y.  to  66  cents  per  1.  f.,  94,  2913, 
2963,  3028. 

J.  S.  McTighe  <&  Co.,  stone,  $1.25  to 
$1.67  per  c.  y.,  94,  2913. 


1S94-95.  About  100  oontraoto  for 
levee  work,  prices  ranging  from  7.93  cento 
per  c.  y.  to  60  cento  per  1.  f.,  95,  3854, 
3925. 

M  iscellaneons  con  tracts  for  brush,  piles, 
wire,  etc.,  95,  3797. 

Mississippi  Valley  Marine  Railway  & 
Dock  Co.,  docking  and  repairing  steamer, 
$7,393.25;  J.  F.  Oliver,  stone,  40  aud  50 
cento  per  o.  y. :  £.  Burke,  stone,  50  cento 
per  c.  y.;  F.  Hartweg,  stone,  $1.19  to 
$1.69  per  c.  y.,  95,  3797.  D.  S.  Barmore, 
hull  of  survey  boat  Jllinoia,  $2,060,  95, 
3687. 

1  §9 1-96.  About  50  contraoto  for 
levee  work,  at  prices  ranging  from  7.75 
cento  per  c.  y.  to  24  cento  per  c.  y.,  96, 
3646,  3676,  3736. 

Miscellaneous  contracto  for  brush, 
poles,  wire,  etc.,  96,  3646. 

£.  J.  Howard,  new  hull  for  Patrol, 
$9,980;  New  York  Dredging  Co.,  hy- 
draulic dredge,  $124,940;  F.  Hartweg, 
200,000  bu.  coal,  8.25  cento,  96,  3498. 

1  §96-97.  About  50  (ontratto  for 
levee  work,  at  prices  ringing  from  7.92 
rento  to  25  cento  per  c.  y.,  97,  3722, 3765, 

;j«29. 

Miscellaneous  contracto  for  brush,  wire, 
etc.,  97.  3722. 

Springfield  Boiler  &,  Manufacturiuff 
(  o.,  hydraulic  dredges,  $102,000  and 
.fl06,000;  Cairo  City  Coal  Co.,  200,000 
bu.  coal,  6i  cento;  contracts  for  tow- 
boat  service,  $35  to  $70  per  day,  97, 3568. 
£.  Lignon  &  Co.,  stone,  46 cento  per  c.  y. ; 
Huntord:.  Frey,  brush,  97  cento  aud  $1.04 
per  cord ;  poles,  $1.50  and  $1.60  per  cord ; 
£.  Hely,  stone,  $1.29  to  $1.44  per  c.  y., 

97,  3722;  A.  P.  Birch,  4,000  t.  rock, 
$2.21;  D.  &  J.  Tranchine,  1,000  t.  rock, 
$1.72;  L.  J.  Mestier  &  Co.,  3,000 1.  rook, 
$2.40  97  3829. 

1  §97-98.  About  100  contracto  for 
levee  work,  at  prices  ranging  from  8.74 
cento  to  27.5  cento  per  c.  y.,  98, 3364, 3407, 
3453. 

Miscellaneous  contracto  for  brush, 
poles,  etc.,  98,  3364. 

Cincinnati  Marine  Railway  Co.,  1  pile 
sinker,  $1,465:  4  others  at  $1,684;  Iowa 
Iron  Works,  altering  hull  of  dredge  Beta, 
$26,900;  5  steam  tenders,  $45,672  each;  F. 
Hartweg,  coal,  350,000  bu.,  at  10.4  cents; 
L.M.Rumsey  Manufacturing  Co.,2  pumps, 
$2,734  each;  J.  O'Brien  Boiler  Works, 
boilers,  $2,740;  M.  A.  Sweeney  Co.,  3 
small  steam  tenders,  $7,749  each;  four 
contracto  for  towboat  service,  $40  to  $75 
per  day,  98, 3174.  W.  A.  Kirk,  dredging 
in  Wolf  River,  12  cents  per  c.  y. ;  remov- 
ing obstructions,  $9  per  hour,  98,  3364. 
Iowa  Iron  Works,  steel  towboat,  $27,500, 

98,  3453. 

l§9§-99«    About   75    contracto  for 
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levee  work,  at  prices  ranging  fh>m  8.99 
oento  per  o.  y.  to  24.94  oeots  per  c.  y.,  99, 
3534, 3584,  3649. 

MifloelliineoaB  contracts  for  brush, 
poles,  etc.,  99,  3534. 

Springfield  Boiler  &,  Manufactoring 
Co.,  hydraulic  dredge,  $94,970;  refriger- 
ating plant,  $2,980.50;  F.  Hartweg,  350,- 
000  bn.  coal,  9.9  cents,  99,  3348. 

lf^1MI-1900.  Aboot  100  contracts 
for  levee  work,  at  prices  ranging  from 
9.35  cents  per  c.  y.  to  32  cents  per  c.  y., 
1900,  4820,  4871,  4924. 

Miscellaneons  contracts  for  brnsh, 
poles,  etc.,  1900,  4820. 

Memphis  Machine  Works,  lefirigerating 
plant,  6,  $13,140;  Iowa  Iron  Works,  18 
steel  pontoons, $131.37  each;  New  Jersey 
Fonndry  6l  Machine  Co.,  80  pontoons. 
$29.80  each;  H.  Vogt  Machino  Co.,  80 
pontoons,  $72.68  each ;  8  boilers,  $4,000, 
1900, 4571.  Elizabeth  Marine  Ways  Co., 
6  deck  barges,  1900,  4924. 

Defense. 

Importanoe  of  Vicksbnrgto  defense  of 
the  Mississippi  River,  71,  379. 

Enfflneers. 

CuiBF  OF  ENGiinEBBs.    Reports— 

Survey  of  Mississippi,  77,  78;  78,  88; 
79, 117. 

Levees,  68,  54;  70,405;  74,-380;  79, 
1015. 

Reclamation  of  waste  lands,  69,  51, 
322,  327:  75,  39,  536;  78, 110,  853;  79, 
1015. 

Establishment  of  gauges,  70,  402:  71, 
60;  72,57;  73,60;  74,60,70;  76,79; 
77,78:  78,88;  79,  117. 

Mississippi  below  Cairo,  75,  37;  78, 
841 ;  79,  43, 1007. 

Memphis  Harbor,  Tenn.,  77,  78;  78, 
88;  79, 117;  80, 157;  81,  204;  82,  201. 

Vicksbnrg  Harbor,  Miss.,  78,  88,  637; 
79,  117;  80, 157;  81,  205;  82,  205. 

Natchez,  Miss.,  and  Vidalia,  La.,  80, 
157, 158;  81,  205:  82, 202. 

Month  of  Red  River,  La.,  80, 151 ;  81, 
205;  82,203. 

New  Orleans  Harbor,  La.,  78,  85;  79, 
107;  80, 141;  81, 190;  82, 187, 1357, 1359; 
88,  306;  89,  365;  90,  330;  91,  422;  92, 
396;  93,  459;  94,  420;  95,  469;  96,  418; 
97,525;  98,528;  99,616;  1900,694. 

Boards  of  Englnkers: 

To  investigate  and  report  on  permanent 
plan  for  reclamation  of  alluvial  basin, 
1874 ;  reported  resort  to  cnt-offs  danger- 
oos ;  division  of  tributaries  impracticable ; 
reservoirs  for  holding  flood-water  im- 
practicable; artificial  outlet  impracti- 
cable ;  permanent  system  of  levees  only 
practicable  plan :  general  considerations, 
75,  39,  539,  664.  (Majs.  Warren  and 
Abbot,  Capt.  Benyaord,  and  Messrs. 
Sickles  and  Herbert.) 


To  investigate  and  report  on  the  pro- 
tection of  water  front  of  Vicksburg,  1877. 
Preliminary  report,  78, 642.   Final  report, 

78,  638.  Recommended,  1st,  protection 
of  Delta  Point ;  2d,  construction  of  bar 
dike  from  De  ^oto  Island;  3d,  dredg- 
ing on  inner  bar;  4th,  diversion  of 
Yazoo  River,  78,  638.  (Col.  Simpson, 
Mi^.  Snter,  and  Capt.  Benyaurd.) 

To  investigate  and  report  on  the  pro- 
tection of  water  front  of  New  Orleans, 
1877.  Recommended  ]irote€tion  of  banks 
with  pile  and  brush  revetment  and  brush 
mats;  estimate,  $476,000,  78, 85, 614, 610; 

79,  875.  (Mm.  Weitzel,  Capts.  Howell 
and  Benyaurd,  and  Messrs.  Harrod, 
IVHemeconrt  and  Wood.) 

To  investigate  and  report  on  low-wator 
improvement  below  Cairo,  and  the  effect 
of  a  permanent  system  of  levees,  1878. 
Qeneral  considerations  of  improveiuent, 
79, 10(^.  Board  reported  that  a  low- 
water  depth  of  10  f.  would  satisfy  de- 
mands or  commerce,  79,  1011;  tbuttbe 
improvement  should  be  effected  by  nar- 
rowing the  shoal  and  wide  reaches  of  the 
river  to  about  3,500  f.,  and  protection  of 
caving  banks,  79, 1014;  that  construction 
be  determined  by  trial,  79,  1013,  and 
that  one  of  the  worst  filaces  should  be 
selected  for  trial,  79, 1013. 

Board  reported  that  coniinerce  would 
be  benefited  by  a  permanent  system  of 
levees;  taken  in  connection  witli  a  low- 
water  improvement,  would  be  an  aid  to 
navigation,  79,  1017,  1018.  (Cols.  Bar- 
nard  and  Tower,  Lt.  Col.  Wright,  and 
Mi^s.  Comstock  and  Suter.) 

Convened  Apr.,  1880,  to  consider  plans 
for  the  permanent  improvement  of  the 
mouth  of  the  Red  River.     Report,  80 
1284.     (Cols.  Tower  and  Newton  and  Maj 
Abbot.) 

Constituted  by  S.  O.,  No.  97,  C.  of  £. 
1881,  to  examine  and  report  upon  the  con 
dition  of  the  work  in  progress  for  the  pro 
tection  of  the  city  front  of  New  Orleans 
Report,  82,  1359,  1366.  (MaJs.  Suter 
Benyaurd,  and  Stickney,  and  Capt 
Ernst.) 

Mississippi  River  Commission.  (See 
Engineers  in  Charge. ) : 

Reports,  81,  2720,  2740;  82,  2745;  83, 
2111;  84,  2408;  85,  2535,  2589;  86,  2143; 
87,  2689,  2749,  2764;  88,  2191,  2213;  89, 
2593,  2596;  90,  3083;  91,  3397,  3446;  92, 
2887;  93,  8545;  94,2697;  95,3617;  96, 
3403 ;  97, 3505 ;  98, 3137 ;  99, 3291 ;  1900, 
4525. 

Members  of  the  Commission : 

Col.  Q.  A.  Gillmore  (Bvt.  Mi^.  Gen., 
U.  8.  A.),  1879-88.  President,  1879-82, 
1884-88. 

Col.  C.  B.  Comstock  (Bvt.  Brig.  Gen., 
U.  S.  A.),  187^-95.  President,  1882-84; 
188S-95. 
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Col.  G.  L.  QiUespie,  1895-.    Preeident, 
1895. 
Col.  C.  R.  Suter,  1879-96. 
J.  B.  Eads,  1879-83. 
B.  Harrison,  1879-81. 
B.  M.  Harrod,  1879. 
H.  Mitchell,  U.  8.  C.  &  G.  8.,  1879-88. 
R.  8.  Taylor,  1881-. 
Lt.  Col.  O.  H.  Ernst,  1888-94. 
G.  Davidson,  U.  8.  C.  &  G.  8.,  1888-90. 
8.  W.  Ferguson,  188^-90. 
H.  Flad,  1890-98. 

H.  L.  Whiting,  U.  8.  C.  &  G.  8.,  1890-97. 
Lt.  Col.  A.  8tiokney,  1894-. 
Maj.  T.  H.  Handbnry.  1896-. 
H.  L.  Marindin,  U.  8.  C.  &  G.  8.,  1897-. 
J.  A.  Ockerson,  1898-. 

Enginkbrs  in  Charob: 

Lt.  Col.  W.  F.  Raynolds.  Report, 
Vicksburg  Harbor,  71,  377. 

Maj.  C.  R.  8uter.  Reports,  Mississippi 
between  Cairo  and  New  Orleans,  75,  ii, 
496;  78,  841. 

Capt.  (Mjy.,  1879)  W.  H.  H.  Beuvaurd, 
1877-82.    Reports: 
Memphis,  77,490;    78,  637;   79,  979; 

80,  1337;  81^  1381;  82,  1498. 
Vicksburg,  78,  687;  79,  974;  80, 1333; 

81.  1384 ;  82,  1502. 

Reports,  establishment  of  gauges,  76, 
600;  77,493;  78^646;  79.982. 

Natchez  and  Vidalia  harbors,  80, 1332; 
81,1386;  82,1506. 

Mouth  of  Red  River,  La.,  80, 1282,  lL'88 ; 
81, 1389;  82, 1511,  1515. 

Capt.  (Maj.,  1879)  C.  W.  Howell.  Re- 
ports,  New  Orleans,  78,  614;  79,  875; 
80,1145;  81,1271. 

Reports,  establishment  uf  gauges,  75, 
533. 

Maj .  W.  £.  Merrill.  Reports,  establ ish- 
ment  of  gauges,  72, 426 ;  73, 517 ;  74, 487. 

Maj.  C.  B.  Comstook.  Reports,  surrey 
of  Mississippi,  77,  1106;  78,  1356;  79, 
1891. 

Maj.  A.  8tickney,  1881-82.  Report,  New 
Orleans  Harbor,  82,  1354. 

Col.  C.  B.  Comstook.  Reports :  Change 
of  plane  at  Red  River  Landing,  notes  on 
Cul.  8uter'B  paper,  93,  8564.  Flood  re- 
port for  1890,  note  on,  90,  3107.  Levees, 
effect  of,  on  low-water  navigation;  dis- 
sent from M.R.C.Teport,87, :^767.  Levees, 
effect  of,  on  bed  of  river,  with  data  of 
the  Po,  Rhine,  and  Yellow  rivers,  90, 
3093.  Levees,  views  on;  dissents  from 
M.  R.  C.  reports,  83, 2152 ;  84, 24  35.  Out 
lets  proposed  at  Lake  Borgne  condemned, 
90,  3105.  Overflow,  effect  of,  in  dimin- 
ishing velocity  and  effect  of  levees  on 
flood  heights  in  1882  and  1883,  85,  2877; 
88,2220. 

Capt.  Derby.    Use  of  dredge  ram  to 


build  levees.  95^^3922.  Homochitto 
levees,  96,  3472.  Flood  heights,  fourth 
district,  1900,  4551. 

Ma^j.  Ernst.  River,  mouth  of  the  Illi- 
nois to  Ohio  River.  Reports,  85,  2^5, 
2939;  86,  2156;  87,  2722.  Project,  83, 
2119. 

B.  M.  Harrod.  Paper  on  protection  of 
banks,  85,  2880. 

H.  B.  Herr.  Report  on  discharge  ob- 
servations, Hampton  Landing,  1878,  87, 
2701. 

Capt.  Leach.  Reports:  Sediment  and 
discharge  observations  at  Carroll  ton,  83, 
2209;  Upper  Mississippi,  83,  2226.  Sec- 
ondary triangulation,  Cairo  to  Keokuk, 
84, 2443.  Citizens  Bluff  protection,  Mem- 
phis, 88, 2208.  Condition  of  levees,  1887 
and  1888,  89,  2663.  Experimental  ve- 
locity observations  of  1882,  with  results, 
85,  2691. 

H.  L.  Marindin.  Reports:  Comparison 
of  surveys  in  vicinity  of  passes,  83,  2306. 
Abstract  from  report  on  Cubitts  Gap, 
85,  2549. 

I      Capt.  Millis.    Report  on  surveys  near 
I  crevasses,  94,  3064. 

H.Mitchell.  Reports:  Bends  and  their 
relation  to  depth  and  section,  83,  2300. 
Levees,  83,  2300;  87,  2767.  Regimen 
elements  of  the  river,  90,  3119.  Cubitts 
Gap  surveys  and  gaugings,  1868,  1875, 
1876,  83,  2302. 

Capt.  C.  Palfrey.  Earlv  maps  of  the 
river,  93,  3703. 

Capt.  Powell.  Reports:  Measurement 
of  flood-line  depression  of  1890,  below 
Red  River  Landing,  from  contiguous 
crevasses,  91,  3463.  Efl'ects  of  outlets 
on  the  bed  of  the  river  below  them,  91, 
3465.  Relation  between  mean  bank 
height  and  mean  high  water,  Cairo  to 
Baton  Rouge,  90, 3137.  Length  and  dis- 
tribution of  n>ont  levee  lines  in  the  allu- 
vial valley  of  the  river,  90,  3111. 

Capt.  Roessler.  Xonoonnah  Rock  sur- 
vev,  92,  2913. 

Capt.  Rossell.  Reports:  Vicksburg 
Harbor  surveys,  levees,  etc.,  88, 2292 ;  89, 
2662;  91,  2663.  Bend  surveys  of  third 
district,  90,  plates  13  to  15,  Appendix  H. 

Lt.  Col.  8tickney.  Bank-protection 
plan,  97,  3536. 

Lt.  Col.  8iit«r.  Reports:  Effects  of 
crevasses  on  gauge  readings  below  Red 
River,  1890,  91,  3444.  Ef^cts  of  levee 
construction  and  sageestions  for  relief 
from  excessive  flood  neights,  95,  3649. 
Flood  travel  on  the  lower  river,  92, 
2905.  Investigation  of  discharge  meas- 
urements of  the  river,  91,  3417;  and  of 
effects  of  Ames  crevasse,  1891,  92,  2905. 

Capt.  Townsend.  Low-water  sound- 
ings, Lake  Providence  Reach,  93,  3786. 
Gauge  relations,  third  district,  94,  2967, 
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Inflnenoe  of  Misgiasippi  basin  on  flood 
heights,  95,  3661.  Report  on  remarks  on 
regulation  of  rivers,  93,  3762. 

Capt.  Watermau.  Gulf  levels  at  Port 
Eads,  96, 3481.  Dredging,  Cairo  to  Mem- 
phis, 97,  3588. 

H.  L.  Whiting.  New  Orleans  channels 
compared,  1874-1894,  95,  3669. 

Capt  J.  H.  Willard.  Old  bench  marks  of 
Delta,  90,  3179. 

Committees: 

Committee  on  dredges  (Lt.  Col.  Snter, 
H.  Flad).    Report,  93,  3570. 

Special  coiumittee  to  make  a  statement 
for  Congress  showing  tlie  amount  and 
cost  of  permanent  bank  protection.  Re- 
ports, B.  M.  Harrod,  H.  Flad,  96,  3439; 
A.  Stickney  (minority),  3440. 

Special  committee  to  form  a  general 
plan  on  which  to  base  future  recommen- 
dations to  Congress  for  improving  the 
river  under  the  act  creating  the  Commis- 
sion. Reports,  Col.  Suter,  96,  3441;  Lt. 
Col.  Stickney,  3448. 

Committi'e  on  construction  on  future 
works  required  in  the  lower  river  to  con- 
tract aud  fix  the  channel,  and  to  protect 
the  banks  against  erosion.  .Reports,  Col. 
Bnter,  B.  M.  Harrod,  and  Lt.  Col.  Stick- 
ney, 96,  3456;  H.  Flad,  3459. 

Committee  on  levees  on  the  amount 
and  cost  of  levees  to  protect  against 
probable  future  floods.  Reports,  B.  M. 
Harrod,  Lt.  Col.  Stickney,  96,  3460. 

Reports  and  tables  relating  to  dredg- 
ing operations  and  tests  for  dredge  Alpha, 
1894-95.  Report,  H.  Flad,  chairman  com- 
mittee on  dredges,  96,  3461. 

Secretary's  office,  Mississippi  River  Com- 
mission: 

Capt.  C.  F.  Palfrey,  1890-93.    Report, 
93,  3573. 
Lt.  J.  G.  Warren,  189^-1)4. 
Lt.  G.  A.  Zinn,  1893-^.    Reports,  94, 
2717;  95,  3672. 

Capt.  H.  E.  Waterman,  1895-98.  Re- 
ports, 96,  3492;  97,  3563;  98,  3158. 

Capt.  M.  M.  Patrick,  1898-.  Reports, 
99,3337;  1900,4557. 

First  and  second  districts: 

MaJ.  A.M.  Miller,"  1884. 

Capt.  C.  B.  Sears,'*  1884-^. 

Capt.  J.  B.  Quinn,  1882. 

Capt.  J.  G.  D.  Knight,  1882-«5.  Re- 
ports, 83,  2278,  2282;  84,  2755,  2791. 

Capt.  S.  S.  Leach,  1885-90.  Reports, 
85,  2741,  2772,  2942,  2995 ;  86,  2158,  2161 ; 
87,  2724,2731,  2873,  2878;  88,  2262,  2270; 

89,  2679,  2689. 

Capt.  W.  T.  Rossell,  1888.     Reports,  88, 
2262,2270. 
Capt.  S.  W.  Roessler,  1890>95.    Reports, 

90,  3196,  3211;  91,  3580,  3586;  92,  3145, 
3147;  93,  3713;  94,  2859. 


Capt.  G.  D.  Fitch,  1895-97.  Reports, 
95,  3756;  96,  3598;  97,  3696. 

Capt.  M.  M.  Patrick,  1898.  Report,  98, 
3343. 

Capt.  £.  E.  Winslow,  1899-.  Reports, 
99,3504;  1900,4783. 

Third  district: 

Capt.  W.  L.  MarshaU,  1882-84.  Re- 
ports, 83,  2285;  84,  2814. 

Capt.  0.  B.  Sears,  1884-^.  Reports, 
85,  2772,  2784,  2960;  86,  2164. 

Capt.  W.  T.  Rossell,  1886-89.  Reports, 
87,  2736,  2881 ;  88,  2276;  89,  2699. 

Capt.  S.  S.  Leach,  1889. 

Capt.  W.  Young,  1889-90.  Report,  90, 
3228. 

Capt.  S.  W.  Roessler,  1890-91. 

Capt.  C.  McD.  Townsend,  1891-96.  Re- 
ports, 91,  3627;  92,  3170;  93,  3752;  94, 
2919 ;  95,  3804 ;  96,  3652. 

Lt.  H.  L.  Newcomer,  1897-99.  Reports, 
97,  2725;  98,  3370;  99,  3537. 

Capt.  C.  L.  Potter,  1900-.  Report, 
1900,  4824. 

Fourth  district: 

Capt.  A.  M.  Miller,  1882. 

Ma^j.  A.  Stickney,  1882-^.  Reports, 
83,  2297;  84,  2868;  85,  2815,  2971;  86, 
2164. 

Maj.  C.  W.  Raymond,  1886.  Report, 
87,  2744. 

Capt.  D.  C.  Kingman,  1886-90.  Re- 
ports, 87,  2893;  88,  2294;  89,  2720;  90, 
3289. 

Capt.  J.  Minis,  1890-94.  Reports,  91, 
3665;  92,  3207;  93,  3816;  94,  2974. 

MaJ.  J.B.Quinn,  1894.  Report,  95,3622. 

Capt.  G.  McC.  Derby,  1894-.  Reports, 
95,  3858;  96,  3682;  97,  3769;  98,  3414; 
99,  3589 ;  1900,  4875. 

Assistants  : 

Capt.  C.  R.  Suter.  Report,  Vicks- 
burg,  71,  378. 

G.  Barney.    Report,  Memphis,  79, 980. 

T.  G.  Dabney.  Reports,  Vicksburg, 
78.  W4 ;  79,  975. 

Capt.  H.  M.  Adams.  Reports,  survey, 
77,  1110:  78, 1358. 

Lt.  D.  W.  Lock  wood.  Reports,  survey, 
77.  1197 ;  78,  1381 ;  79,  1922. 

J.  A.  Okerson.  Report,  survey,  79. 
1931. 

J.  Eisenman.  Report,  survey,  79, 
1936. 

J.   H.   Darling.    Report,   survey,  79, 

L.  L.  Wheeler.  Report,  survey,  79, 
1942. 

J.  B.  Johnson.  Report,  survey,  79, 
1963. 

Lt.  C.  F.  Powell.  Report,  survey,  78, 
1385. 

F.  W.  Lehnaetz.  Report,  survey,  78, 
1386. 
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G.  T.  Wisner.  Reports,  anrvey,  78, 
1395;  79,  1930. 

Lt.  P.  M.  Price.  Report,  survey,  79, 
1929. 

J.  Bnrney.  Reports,  80,  1338;  81, 
1383;  82,1507. 

W.  M.  Rees.    Report,  81,  1391. 

T.J.Dabney.  Reports,  80,  1334;  81, 
1385, 1386. 

SecrtiarjfB  office,  MisBianpjn  River  Cam- 
misaion: 

C.  W.  Clark.  Report,  relation  be- 
tween mean  bank  height  and  mean  high 
water,  Cairo  to  Baton  Rouge,  90,  3140. 

G.  W.  Comber.  Report,  resurvey, 
Vicksburg  to  Glenora,  95,  3700. 

E.  S.  Davis.  Report,  transallnvial 
levels,  84,  2580. 

J.  J  I.  Davis.  Reports,  discharge  ob- 
servations at  Columbus,  Ky.,  84,  2600, 
2616;  at  Grafton,  84,  2664. 

C.  Donovan.  Report,  changes  in  depth 
at  Head  of  Passes,  1880-90,  91,  3576. 

J.  Kwens.  Reports,  discharge  obser- 
vations, 84,  2660,  2636;  85,  2636. 

O.  W.  Ferguson.  Reports,  precise  lev- 
eling, 85,  2620;  92,  2946,  2954. 

G.  H.  French.  Report,  resurvey,  Ar- 
kansas River  to  Glenora,  95,  3699. 

W.  Gerig.  Report,  experimental  dike 
work,  1900,  4778. 

J.  B.  Johnson.  Reports,  precise  levels 
and  high-water  observations,  83,  2174, 
2177;  85,2675,2609. 

L.  C.  Jones.  Reports,  regimen  ele- 
ments of  the  river,  90,  3119. 

F.  B.  Maltby.  Reports :  Dredging,  99, 
3490.  Field  work,  topography,  1891,  92, 
3105. 

T.  Middleton.  Reports,  plant  repairs, 
etc.,  98,  3291;  99,3487. 

A.T.Morrow.  Reports:  Surveys;  cav- 
ing banks,  etc.,  92, 3109 ;  99, 3371.  Sec- 
ondary triangulation,  94, 2797 ;  95, 3697. 
Tertiary  triangulation  and  stone  lines, 
93, 3603.  Topographical  work,  93, 3600 ; 
94,  2798;  95,  3&8;  1900,  4603. 

J.  A.  Ockerson.  Reports:  Crevasses, 
91,  3473.  Crossing  depths,  Cairo  to  Red 
River,  89,  2613.  Cross-section  elements, 
mouth  of  Arkansas  to  Vicksburg,  96, 
3577.  Ganp^e  inspections,  93,  3654;  95, 
3691.  Device  for  printing  signs  on  maps, 
85,  2574,  2898.  Changes,  Grand  Gulf  to 
Donaldsonville,  84, 2687 ;  Head  of  Passes, 
91,  3575;  Gulf  level,  96.  3481.  River 
profile,  Cairo  to  Donaldson ville,  91, 
3486.  Stages  of  river  and  filling  of  bed, 
96,  3484.  Surveys,  field  work,  office  re- 
duction, plant  repair,  etc.,  83,  2266;  84, 
2568;  85,  2681;  92,  3110;  94,  2727;  95, 
3688;  96,  3500;  97,  3620;  98,  3214. 

J.  A.  Paige.  Reports,  precise  leveling, 
93,3620;  92,3074. 

W.  G.  Price.  Reports,  discharge  ob- 
servations, 84,  2584,  2874;  85.  2691;  92, 
3248,3249. 


H.  P.  Ritter.  Reports,  discharge  ob- 
servations, etc.,  84,  2627,  2661;  85, 2618. 

J.  A.  Seddon.  Reports:  Discharge 
data,  1884-^,  91,  3424.  Rate  of  flood 
travel  on  lower  river,  92,  2907. 

C.  W.  Stewart.  Reports,  secondary 
triangulation,  92,  2932,  2934;  93,  3589. 

H.  Stewart.  Reports,  floods  of  1882, 
85,  ^93,  2609,  2618. 

C.  W.  8turtevant  (see  also  Fir»t  and 
Second  distrieta).  Reports:  Dredging — 
location,  97, 3695;  tests,  98, 3341 ;  dredg- 
ing, Cairo  to  Passes,  98,  3310.  Care  and 
repair  of  plant,  1900,  4759. 

£.  H.  Twining.  Reports,  experimental 
velocity  observations,  85,  2691,  2719. 

K.  TuUy.  Reports:  Computing  work, 
95,  3701.  Office  records,  publications, 
etc.,  99,  3474;  1900,  4740.  Reduction 
of  discharge  observations  of  1898,  94, 
2819. 

L.  L.  Wheeler.  Reports:  Precise  lev- 
els, 2463,  .2547.  Slope  observations,  85, 
2900.    Topography,  84,  2576 ;  85, 2689. 

Surve>or  \V.  S.  Williams.  Reports, 
precise  levels,  99,  3406;  1900,  4622. 

C.  M.  Winohell.  Reports,  topography, 
84,  2573 ;  85,  2687,  2893 ;  90.  3181. 

G.  Y.  Wisner.    Report,  triangiUation, 

83,  2172. 

H.  B.  Wood.  Report,  resurveys  in 
front  of  crevasses,  84,  2577. 

First  and  Second  diatricU: 
J.  Bumey.    Report,  Memphis  harbor, 

84,  2796. 

F.  S.  Burrows.  Report,  Memphis  sur- 
veys, 84,  2803. 

£.  L.  Cooley.  Report,  BuUerton  Tow- 
head  revetment,  94,  2897. 

N.  B.  Craig.  Report,  Plum  Point 
Reach  surveys  and  discharge  observa- 
tions, 85,  27^. 

F.  A.  Fisher.  Reports,  Helena  Reach 
survey,  84,  2807. 

A.  J.  Frith.  Reports:  Plum  Point 
Reach,  84,  2764;  85,  2748.  Mattress 
boat  with  wire  net  machine,  83,  2282. 

W.  Gerig.  Reports :  Dredge  Heia,  con- 
struction and  tests,  96, 3630.  Discharge 
observations,  91, 3497;  92,3119;  93,3664; 
94, 2810.  Helena,  97, 3717,  3718.  Hick- 
man Harbor,  95,  3767.  Hopefield  Bend, 
94, 2904.  Memphis,  97, 3717,  3718.  New 
Madrid  Harbor,  94,  2878;  95,  3770. 

G.  W.  Gender.  Report,  Gold  Dust 
works,  84,  2768;  85,  2751. 

B.B.Gordon.  Reports :  Fletchers  Bend, 
Plum  Point  Reach,  and  Oceola  Bar,  96, 
3616.    Gold  Dust  dam,  95,  3780. 

W.  A.  Gould.  Report,  Fletchers  Bend 
to  Elmot  Landing,  85, 2755. 

S.  P.  Hatfield.  Report,  Plum  Point 
Reach,  84.  2780;  85,  2764. 

A.  F.  Kilpatrick.  Reports,  discharge, 
observations,  93,  3664,  3673 ;  94,  2806, 
2809. 

C.  Le  Yasseur.    Reports :  £lmot  Chute 


REPORTS   OF   CHIEF   OF   ENGINEERS,  U.   8.  ARMY. 


669 


1VII88188IPPI  RiyEf^-Continaed. 
Part  I.— Cairo  (Ohio  River)  to  mouth— Continued. 


dam,  94,  2890.  Nonoonnah  Rock,  97, 
3720;  99,3529.  Wolf  River,  96,  3625; 
1900,  4817. 

C.  D.  jMarx.  Report,  Osceola  bars,  84, 
2772. 

A.J. Nolty.  Reports:  Bnffalo  Bend, 
98,3357.  Ballerton  Towhead,  84,  2776; 
85, 2761.  First  Distriit,  99,  3513 ;  1900, 
4796.  Memphis  Harbor,  98. 3357.  Plani 
Point  Reach,  91,  3595,  3601,  3606;  92, 
3152;  93,  3731;  94,2881;  95,  3773;  96, 
3610;  97,3711.  New  Madrid,  97,  3711. 
Constrnction  parties,  96,3610.  Plant, 
repair,  care,  etc.,  96, 3627 ;  98, 3357 ;  99, 
3531;  1900,4817. 

W.  H.  Powleffs.  Report,  Plum  Point 
Reach  enrveys,  84, 2785. 

W.  M.  Rees.    Reports :  Hopefield  Bend, 

84,  2797;  85,  2775,  2958;  92,  3161;  93, 
3726 ;  95,  3785.  Memphis,  85, 2777, 2957 ; 
95,  3786.  Levees,  St.  Francis,  91,  3610; 
White  River  survey,  91,  3612,  and  seep- 
mgef  98,  3353.  Plant,  repairs,  etc.,  94, 
2910.  Second  district,  99,3521;  1900, 
4808. 

L.  E.  Ritter.  Reports,  discharge  ob- 
servations, Helena,  1890,  91, 3532. 

W.  L.  Seddon.     Report,  Osceola  dikoH, 

85,  2756. 

C.  W.  Sturtevant.  Reports :  Discharge 
observations,  91,  3505,  3532;   92,  3118; 

94,  2809.     Dredge  work,  experimental, 

95,  3792,  3795;  96,  3619.  I'lant  repafrs, 
92,3163;  93,3743. 

F.  A.  Yeager.  Reports :  Helena  dis- 
charge observations,  84,  2617.  Osceola, 
Bnllerton,  Plum  Point  dikes,  and  Craig- 
head Point,  84,  2779;  85,  2768. 

Third  district: 

W.  T.  Blunt.  Choctaw  Bend  Reach 
survey,  84,  2867. 

W.  8.  Brown.  Report,  Upper  Tensas 
levees,  98,  3397. 

W.  M.  Childs.  Report,  Mayersville 
Island,  85,  2797. 

H.  St.  L.  Coppee.  Reports:  Arkansas 
levees,  97,  3742.  Delta  Point,  92,  3181. 
Greenville  Harbor,  90, 3241.  Levee  cou- 
strnctiou  methods,  95,  3813.  Vicksburg 
Harbor,  83,  2294:  84,  2844;  85,  2812; 
90,  3234;  91,  3629;  92,  3181;  93,  3784; 
94,  2944.  Yazoo  levees,  98,  3391;  99, 
3554 ;  1900,  4847. 

H.  D.  Garden.  Report,  Tensas  levees, 
84,  2856. 

H.  Goodrich.  Report,  hi^h- water  pro- 
tection of  levees,  and  flood  of  1890,  90, 
3268. 

L.  L.  Griffith.  Report,  discharge  ob- 
servations, Little  Rock,  94,  2818. 

A.  Hider.  Reports:  Ashbrook  Neck, 
92,  3171;  93,  3769;  94,  2932.  Green- 
ville, 92,  3174;  93,  3769.  Greenville 
Bend,  91, 3638.  Lake  Providence  Reach, 
83,  2191;  84,  2828;  85,  2789,  2966;  87. 
27SR9;  90, 3229.    Levees,  protection,  flood 


of  1890,  90,  3256.  Louisiana  Bend,  93, 
3769.  Plant,  repairs,  etc.,  93,  3807;  94, 
2954;  95,3822;  96,  3657;  97,  3733;  98, 
3377;  99,  3537;  1900,  4830.  Revetment 
work,  94,  2931;  95,  3816;  96,  3657;  97, 
3733;  98,  3377;  99,  3537;  1900,  4830. 
Surveys,  etc.,  92,  3188;  94,  2945;  95, 
3820;  96,  3657;  98,3377;  99,  3537;  1900, 
4830. 

J.  J.  Hoopes.  Reports,  discharge  ob- 
servations, 90,  3276;  91,  3660. 

L.  Y.  Kerr.  Reports :  DiHvharge  obser- 
vations, 94,  2819.  Greenville  Harbor, 
9CL  3774.    Mississippi  levees,  97,  3752. 

C.  H.  Miller.  Reports :  Ashbrook  Neck, 
93,  3770;  Discharge  observations,  93, 
3665.  Wilson  Point  and  crevasses,  94, 
2816,  2817.     Surveys,  96,  3667. 

W.  P.  Richards.  Reports,  surveys,  and 
observations,  91,  3658. 

C.  P.  Ruple.  Report,  dike  work  of 
Lake  Providence  Reach,  85,  2800. 

F.  P.  Spalding.  Reports:  Discharge 
observations,  90,  3281.  Surveys,  etc., 
90,  3285. 

H.  Stenbing.  Reports :  Grading  plant, 
operations  oC,  84,  2835.  Lake  Provi- 
dence Reach,  stone  distribution,  85, 2812. 

G.  C.  Thomas.  Reports:  Louisiana 
Bend,  93, 3779.  Discharge  observations, 
93,  3664.     Lake  Providence,  95,  3836. 

E.  D.  Thompson.  Report,  Lake  I^ovi- 
deiice  Reach  surveys,  85,  2804. 

£.  C.  Tollinger.  Reports:  Arkansas 
and  Mississippi  levees,  97,  3747.  Levees 
and  dike  work  Lake  Providence  Reach, 
85,  2802.  Levees,  protection,  and  flood 
of  1890,  90,  3266.  Louisiana  Bend,  92, 
3178.  Discharge  observations,  91,3497; 
93,  3667.  Upper  Tensas  levees,  98,  3394; 
99,  3567;  1900,  4^54. 

J.  E.  Turtle.  Pilchers  Point,  84, 2842; 
85,  2794. 

H.  Vance.  Report,  Lake  Providence 
Reach  sur>'ey,  84,  2840. 

J.  D.  Van  Meter.  Reports:  Greenville 
levees,  95,  3845.  Mississippi  levees,  97, 
3750.    Yazoo  levees,  98,  3387. 

Fourlh  district : 

H.  S.  Douglas.  Reports:  Crevasse  ob- 
servations, 90,  3341.  Depot  at  New  Or- 
leans, 98,  3443;  99,  3634.  Homochitto 
levee  district  surveys,  95,  3901.  Kempe 
Bend  levee  survey,  85,  2981 ;  1900, 4911. 
Levees,  84,  2868;  85,  2816,  2979,  2981; 
87,  2910;  88,  2311.  Tensas  basin,  91, 
3696;  92,  3239;  front,  90,  3316;  lower, 
93,  3891 ;  94,  3017;  95,  3899.  Morganza 
Reach  survey,  87,  2911.  Natchez  sur- 
veys, 91,  3720;  93,  3817.  Natchez  and 
Vidalia  harbor,  95,  3888;  97,  3795;  98, 
3438;  99,  3621;  1900,  4911.  New  Or- 
leans Harbors;  88,  2305;  89,  2735;  90, 
3328;  97,  3797;  99,  3625.  Plant  re- 
pairs,  etc.,  97,  3806;  1900,  4911.  Red 
River  month,  87,  2906.    Surveys,  gauges. 
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and  observations,  92,  3250.  Tensas  lev- 
ees, 96,  3718. 

W.  Garvin.  Reports:  Crevatses,  Har- 
lem and  Jesuit  Bend,  90,  3338.  Levees, 
90,  3323.  New  Orleans  Harbor,  91, 3708 ; 
92,  3221;  93,  3824;  95,  3894;  96,  3718. 
Plant  repairs,  95,  389^.  Results  of  dis- 
charge observations,  CarroUton,  92, 
3249. 

W.  J.  Hardee.  Reports:  Atohafalaya 
River  survey,  87,  2909.  Crevasse  obser- 
vations, 90,  3340,3344.  Levees,  98, 34J9. 
Atchafalaya,  Lafourche,  and  Pontchar- 
train,  93,  3895;  94,  3004,  3019;  95, 
3902;  96,  3721:99.  3639.    New  Orleans, 

97,  3812.  Red  River  and  below,  91, 
3704;  92,  3243;  93,  3846.  Tensas,  Bar- 
ataria,  and  Lake  Bor<rue,  99,  3639. 

G.  £.  Mott.  Reports:  Discharge  ob- 
servations, 92,  3248;  93,  3910.  Red 
and  Atchafalaya  rivers,  92,  3212. 

B.  J.  Oliveira.  Reports:  Discharge 
observations,  90,  3339:91,  3340;  92, 
3249. 

W.  G.  Price.  Reports:  New  Orleans 
Harbor,  84,  2879,  2881;  85,  2845,2987; 

87,  2905.    Red  and  Atchafalaya  rivers, 

88,  2308;  89,  2738;  90,  3336;  91,  3699. 
J.  Smyth,  jr.     Reports:  Levees,  Lake 

Borgne  and  Barataria,  93,  3902;  94, 
3009;  95,3907;  96,3733. 

H.  B.  Watson  (surveyor).  Report: 
New  Orleans,  levees  below,  97,  3823. 

A.  O.  Wilson.  Reports :  Old  River,  86, 
2164.  Red  River,  mouth,  85,  2982.  Red 
and  Atchafalaya  rivers,  survey,  85,  2833. 
Plaqueniine  route,  85,  2984. 

A.  P.  Wooley,  jr.  Reports:  Concrete 
ballastiug,  1900,  4921.  Fords  crossing 
dredging,  97,  3811.  Red  and  Atchafa- 
laya rivers,  95, 3890;  96,  3715;  97,  3809; 

98,  3445;  99.  36a5;  1900,  3719.  Sur- 
veys, vicinity  of  crevasses,  94,  3064. 
Surveys,  gauges,  and  observations,  93, 
3910;  95,  3894. 

Estimates.  (See  Plans  and  Projects,) 
Mi^.  Abbot,  1869,  repairing  and  per- 
fecting levees  in  Louisiana,  $15,020,000; 
in  Mississippi,  $4,150,000;  in  Arkansas, 
$19,060,000,  69, 328, 330, 332,  334, 344,347 ; 
70,405;  74,382,391. 

By  Board  of  Engineers,  1874,  to  close 
existing  breaks  in  levees,  $3,459,450; 
75,  562.  Perfecting  existing  system, 
$45,909,600;  75,  563,  593,  627.  Survey 
of  alluvial  basin,  $300,000;  75,  537,  561. 

liegral  proceedings. 

Consequential  injuries  by  increased 
overflow  in  unprotected  localities.  Suits 
begun.  Information  requested  by  legal 
department  of  the  Government^  94, 2713; 
95,  3644. 

Legrislation. 

Recommended  by  the  Commission,  82, 
2764;  83,  2151;  84,  2428;  85,  2869. 


Organic  act  creating  the  Commission, 
its  intents  and  purposes,  96,  3441. 

Acts  of  Congress  passed  since  Oct.  19, 
1888,  affecting  the  Commisaion,  95,  373(>. 
Subsequent  acts,  97,  3572;  98,  3181;  99, 
3351 ;  1900,  4574. 

Operations. ' 

1 8  Y  8-79.  Protection  of  Delta  Point 
(Vicksburg)  (hired  labor),  79,  975,  977. 

18Y8-79.  Protection  of  city  front 
of  Memphis  (hired  labor),  IS,  117,  979, 
981 

1878-79.  Protection  of  city  front 
of  New  Orleans  (hired  labor),  79,  107, 
876. 

1879-80*  Memphis,  bank  protec- 
tion above  Wolf  River  for  1,300  f.,  80, 
1337,  1339.    Vicksburg,  1,700  f.  of  bank 

Srotection,  80,  1335.  Mouth  of  Red 
iver,  57,800  c.  y.  dredged  from  bar,  80, 
1282.  New  Orleans  Harbor,  16,628  s.  y. 
of  shore  protection,  80,  1146. 

1880-81.  Memphis,  1,150  f.  of  bank 
protection,  81,  1381,  1383.  Vicksburg, 
1,000  f.  of  bank  protection,  81,  1386. 
Natchez  and  Vidalia  bank  protection 
placed  at  Maringo  Bend,  81, 1386,  1388. 
Mouth  of  Red  Kiver,  38,574  c.  y.  dredged 
from  inner  bar,  81,  1389,  1390.  New  Or- 
leans, 12,060  s.  y.  shore  protection,  81, 
1272. 

1881-83.  Memphis,  11,460  s.  y.  of 
bank  protection,  82,  1498,  1499.  Vicks- 
burg, continnation  of  bank  protection, 
82,  1502,  1504.  Natchez  and  Vidalia, 
bank  protection  at  Giles  Bend,  82,  1507, 
1510.  Mouth  of  Red  River,  dredging 
continued,  82, 1511.  New  Orleans,  48,456 
s.  y.  of  shore  protection  CarroUton  Bend, 

82,  187,  1355;  suspension  of  operations 
under  existing  project  ordered  in  Sep- 
tember, 1881,  82,  1354,  1359. 

Works  transferred  to  Mississippi  River 
Commission,  82, 1512. 

1 8''  9.  Bank  protection  and  dike  con- 
struction, Plum  Point  Reach,  83,  2121, 
2279.    Bank  protection  Memphis  Harbor, 

83,  2122,  2282.  Bank  protection  and  dike 
construction  Lake  Providence  Reach,  83, 
2123,  2285.  Bank  protection,  VickHburg 
Harbor,  83,  2124,  2290,  2294.  Dredging 
at  mouth  of  Red  and  Atchafalaya  rivers, 
83,  2125,  2297.  Preparation  for  bank 
protection.  New  Orleans  Harbor,  83, 
2125,  2297.  Repair  of  levees,  83,  2150, 
2283,  2292,  2298,  2346. 

1883.  Bank  protection  and  dike  con- 
struction, Plnm  Point  Reach,  84,  2413, 
2757,  2764,  2768,  2772,  2776,  2779,  2780. 
Bank  protection,  Memphis  Harbor  and 
Memphis  Reach,  84,2414,2791,2796,2797, 
2803,  2807.  Bank  protection  and  dike 
cunstruction.  Lake  Providence  Reach; 
bank  protection  and  dredging,Vicksburg 
Harbor,  84,  2415,  2417,  2814,  2821,  2828, 
2842,  2844.    Dredging  mouth  of  Red  and 


•Establishment  of  gauges,  79, 67, 426, 428;  73, 617;  74, 487;  76, 683;  70,  600;  77,494;  78,  646;  78, 982. 
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Atchafalaya  rivers,  84, 2419,  2872.  Bank 
protection,  New  Orleans  Harbor,  84, 2421, 
2879.  Repnir  of  ievees,  84,  2422,  2792, 
2812,  2824,  2827,  2856,  2858,  2868. 

1 S  S4«  Bank  protection  and  dike  oon- 
strnetion.  Plum  Point  Reach,  85,  2541, 
2741, 2748, 2752, 2756, 2756, 2759, 2761, 2764, 
2768;  86,  2144.  Bank  protection,  Mem- 
Dhis  Harbor,  85,  2543,  2772,  2775;  86, 
2144.    Bank  protection,  Memphis  Reach, 

85,  2542,  2772,  2775.  Bank  protection 
and  dike  construction,  Lake  Providence 
Reaeh,  85,  2544,  2784,  2789,  2794.  2797, 
2800.  2802,  2812;  86,  2144.  Bank  pro- 
tection, Yicksbnrg  Harbor,  85, 25 15, 2786, 
2812 ;  86,  2144.  Dredging  month  of  Red 
River,  85,  ^>46,  2833;  86,  2144.  Bank 
protection  and  dike  oonstmction.  New 
Orleans  Harbor,  85, 2546,  2844;  86,  2144. 
Repair  of  levees,  85,  2547,  2787,  2815, 
2816;  86,  2144,  2857. 

1 SS5*  Bank  protection  and  dike  con- 
struction. Plum  Point  Reach,  85,  2862, 
2943,  2949;  86,  2158.  Bank  protection, 
Memphis  Harbor,  85.  2862,  2955,  2957; 

86,  2161.  Repnir  and  extension  dikes, 
Lake  Providence  Reach,  85,  2863,  2960, 
2966;  86,  2162.  Dike  construction  at 
month  of  Red  River,  and  dredging,  85, 
2864,  2971,  2982;  86,  2164.  Dike  con- 
struction. New  Orleans  Harbor,  85,  2864, 
2971,  2987 ;  86,  2164.  Repair  of  levees, 
85,  2864,  2964,  2971,  2979. 

ISS'^^we.  Repair  of  works.  Plum 
Point  Reach,  87,  2692,  2724.  Repair  of 
roTetment  at  Hopefield  Bend  and  reb:il- 
lasting  part  of  revetment,  Memphis  City 
front,  87,  2692,  2731,  2750.  Repair  to 
Baleshed  and  Stack  Island  dikes,  87, 
2693,  2736.  Maintenance  of  channel  at 
month  of  Red  River  by  'dredging  and 
temporary  wing-dams,  87,  2693,  2744, 
2750.     Repair  of  levees,  8  7,  2693. 

188^-87*  Dike  construction  and  re- 
pair, Plnm  Point  Reach;  constrnction  of 
levee  on  upper  side  of  Plum  Point,  87, 
2754,  2873.  Extension  of  Memphis  City 
front  Revetment,  87,  2755,  2878.  Shore 
protection  extended  in  Gonldsborough 
bend;  attempts  to  maintain  channel  at 
month  of  Red  River  by  dredging,  and 
temporary  wing-dam,  87, 2757, 2893,2906. 

I  ll§7-88.  Repairs  to  plant,  88, 2252. 
21,782  o.  y.  stone  delivered  at  Greenville 
aud  Hopefield  Bend,  88;  2253.  7  miles 
of  levee  bnilt  at  White  River  Front,  con- 
suming 376,560  c.  y.  earth,  88,  2271, 2272. 
Banks  graded  and  paved  and  Bubaqneons 
mattress  work  snnK  at  Oieenville  Har- 
bor, 88.  2280.  140,877  o.  y.  dredged  at 
Yicksbnrg  Harbor,  and  6,800 1.  f.  of  brush 
and  stone  dike  built,  88,  2283,  2285. 
208,220  o.  y.  dike  construction  between 
Amos  Bayon  and  Arkansas  City,  88, 2287. 
213,567  c.  v.  dike  oonstmction  under  con- 
tract at  Leland   Second  Loop,  Brooks 


Break,  Matthews  Bend,  and  Whisky 
Chute,  88,  2288.  Brush  and  stone  bank 
protection  completed  at  Gouldsboro  Bend, 

88,  2294.  19,588  1.  f.  of  levee  built  at 
Kempe  Bend,  88,  2301.  Five  crib  spur 
dikes  built,  and  4  old  pile  dikes  repaired 
in  lower  Old  River,  88,  2308.  Sill  No.  1 
across  the  Atchafalaya  at  Sinns  Port 
completed,  88,  2309. 

Isll8~89«  Repairs  to  towboat.  in- 
spection  boat,  barges,  aud  general  plant, 

89,  2666.  39,618  c.  y.  stone  towed  and 
deposited  at  Plum  Point,  Bolivar,  (jreen- 
ville,  Colnmbns,  Hickman,  and  Daniels 
Point,  89,  2667.  Construction  of  5  spur 
dikes  begnn  at  Colnmbns,  Ky.,  89,  2680. 
Bank  revetment  at  Hickman  completed, 
89,  2681.  Mattress  built  and  stone  re- 
vetment constructed  at  Plnm  Point,  89, 
2681.  4,105  1.  f.  of  brush  and  stone  shore 
revetment  laid  at  Memphis  Reach,  89, 
2689.  3.170  1.  f.  of  pile,  brush,  and  stone 
dike  built  at  Baleshead,  89.  2701.  4,400 
1.  f.  of  brush  mattress  built  and  sunk, 
4,2501.  f.  of  revetment  built,  and  10,154 
c.  y.  stone  used  at  Lake  Bolivar  Oont, 
89,  2755.  325,045  c.  y.  earth  consumed  in 
levee  work  at  Arkansas  City,  Eunice, 
Panther  Forest,  Whisky  Chute,  Lake- 
port,  Louisiana  Line,  and  near  Stirling, 
89,  2715.  55,000  c.  y.  dredged  from  bar 
in  lower  Old  River,  89,  2724.  24,163  c.  y. 
material  placed  in  low  dam  on  Sill  No.  1, 
in  the  Atchafala^a  River,  89,  2723. 
280,514  c.  y.  material  placed  in  the  Wil- 
son Levee,  89,  2728.  Repairs  to  New 
Orleans  Harbor  plant,  89,  2736.  53,100 
s.  f.  brush  mattress  built  and  snnk  at  New 
Orleans  Harbor,  89,  2737.  113,070  c.  y. 
of  crib  work  bnilt,  89,  2738.  68,500  s.  f. 
of  mattress,  and  188,670  c.  f.  of  crib  work 
placed  in  Spur  No.  1,  Greenville  Bend, 

89,  2738. 

I8A9-1IO.  19,131  c.  y.  stone  towed 
and  delivered  at  various  points,  90,  3185. 
Repairs  to  plant,  90.  3185,  3186.  Spur- 
dike  construction  ana  bank  revetment  at 
Colnmbns,  90,  3196.  Hydraulic  grading 
and  construction  of  subaqueous  mattress 
work  at  Hickman.  90,  3197.  3,000  1.  f.  of 
brnsh  mattress  placed  in  Fletchers  Re- 
vetment, 90,  3198.  Brush  mattress  built 
and  laid  at  Plum  Point,  90.  3199.  Pile 
dike  built  at  £lmot  Island,  90,  3200. 
Dikes,  2,  3,  4,  and  5  completed  at  Mem- 
phis Harbor,  90,  3211.  Bank  protection 
and  dike  construction  at  Helena  Harbor, 

90,  3213.  6,024  1.  f.  of  brush  mattress 
bank  protection  placed  at  Louisiana 
Bend,  90,  3230.  7,750  o.  y.  dredged  at 
Vioksburg  Harbor,  90,  3239.  540  1.  f.  of 
willow  and  stone  dike  bnilt  at  Green- 
ville,  90,  3245.  Repair  and  protection  of 
levees  from  flood  of  1890,  90,  3256,  3289, 
3317.  Hard  Times,  and  Wilson  Levee, 
completed,  90,  3289.    Dike  at  Gi*eenville 
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Bend  completed,  and  1,000  1.  f.  of  spur 
dike  built,  90,  3306.  26,000  t.  of  rock 
qnarriod,  and  8ill  and  Dam  No.  3  com- 
pleted on  Atchafalayn  River,  90,  3309. 

1890-91*  Brush  and  stono  dike  con- 
Btruction  at  Columbus,  91,  3580.  4,500 
1.  f.  of  bank  protection  laid  at  lower  end 
of  Osceola  Bar,  91,  3582.  Gaps  closed 
and  breaks  repaired  in  El  mot  Dike,  91, 
3583.  Bank  revetment  at  AHhport  and 
Fletcher  ben  ds,  91 ,  3585.  76  n .  f.  of  b  .  n  k 
revetment  constructed  at  Hopefteld  Bend, 
91,  3586.  Repairs  to  plant  for  first  and 
second  districts,  91,  3591.  Southward 
extension  of  Helena  Levee  in  progress, 
91,  3593.  Closing  crevanses  and  enlarg- 
ing old  levee  over  a  distance  of  790,300  f. 
at  Laconia  Circle,  91,  3594.  164,000  c.  y. 
dredged  at  Vicksburg  Harbor,  91,  3628. 
465,573  c.  y.  dredged  from  canal  at  Deltib 
Point,  91,  3600.  Dike  and  jetty  con 
struction  in  New  Orleans  Harbor,  91, 
3672.  l*rotection  and  repair  of  Point 
Pleasant,  Hard  Times,  Kempe,  and  (iib- 
sons  Landing  levees,  91, 3698.  Dredging 
on  lower  and  upper  Old  River,  91,  36!*9, 
3700.  Levee  construction  on  right  and 
left  bank  below  Red  River,  91,  3705. 

1 89 1  -9  ^«  Break  repaired  in  Daniels 
Point  revetment,  92,  2890.  3,250  1.  f.  of 
revetment  conHtmcted  at  Ashport  Bend, 
ii2,  2891.  Extension  of  revetment  at 
Fletchers  Bend,  92,  2891.  Revetment  at 
Osceola  Bar  extended  upstream  1,000  f., 
92, 2892.  Two  breaks  in  Hopefield  l^nd 
revetment  at  Memphis,  aggregating 
3,350  f.,  repaired,  92,  2893.  Helena 
Levee  upon  White  River  Front  extended 
southward  28,338  f.,  92,  2894.  Enlarge- 
ment of  existing  levi'O  upon  Yazoo  Front, 
above  Hushpuckaua,  92, 2894.  Ashbrook 
Neck    revetment  extended  3,800  f.,  92, 

2894.  '  6,600  1.  f.  of  revetment  built  at 
Greenville,  Miss.,  92,  2894.  'Revetment 
in  Lake  Providence  Reach  extending 
5,000  f.,  and  221  1.  f.  of  existing  revet- 
ment repaired,  92,  2895.  315,079  c.  y. 
dredged  from  canal   at  Viokburg,   92, 

2895.  288,072  c.  y.  used  in  repairing 
breaks  in  levees  at  Cattish  Point,  Green- 
ville, Stella,  and  Shipland,  Lower  Missis- 
sippi levee  district,  92, 28i)6.  Extension 
of  Luca  Loop  Levee  at  Tensas  Basin 
completed;  levee  at  Opossum  Fork  en- 
larged; loops  built  at  Sunnyside  and 
Cracraft;  spur  constructed  on  Loland 
short  line,  and  enlargement  of  levee  be- 
low liOwer  Boggy  Bayou  begun;  total 
yardage  placed,  270.377  c.  y.,  92,  2896. 
Levee  completed  at  Henderson,  Tensas 
Basin,  92,  2899.  9,840  1.  f.  of  levee  built 
at  Hardscrabble,  11,632  f.  at  Kempe,  and 
136  f.  at  Ferriday  Crevasse;  total  yard- 
age, 399,831  c.  y.,  92,  2900.  On  right 
bank,  below  Red  River,  the  followini; 
lengths  of  levee  were  built :  600  f.  at  Nina, 


8,021  f.  at  Highland,  4,743  f.  at  Mavflow- 
er,  3,686  f.  at  Fortville,  3,400  f.  at  Ever- 
green, and  783  f.  at  Dumbolne;  total 
yardage,  435,500  c.  v.,  92,  2900.  On  left 
bank,  below  Red  River,  the  followiug 
lengths  of  levee  were  couHtrncted:  9,258 
f.  at  South  wood,  1,959  f.  at  Tessier- 
BourgeoiM,  and  1,372  f.  at  South])ort; 
total  yardage,  165,911  c.  y.,  92,  2900. 

1899-98.  Hrtt  dUtrict:  Daniels 
Point  revetment  repaire<l;  8,504  addi- 
tional f.  of  Ashport  Bend  revetment  cov- 
ered; surveys,  gauge  readings,  and  ob- 
servations, 93,  3547,  3713. 

Second  duitrict:  Repairs,  aggregating 
4,200  1.  f.,  and  the  strengthening  of  1,300 
1.  f.,  made  at  Hopetield  Bend  revetment; 
enlargement  of  section  of  levees  for  ovor 
5  miles,  and  new  levee  about  1^  miles 
long  built  at  a  point  threatened  by  cav- 
ing, (503,448  c.  y.,  and  439,106  c.  y.  a<Uli- 
tional  was  done  by  local  anthorities). 
White  River  liasin  levees  extended  about 
4  miles,  and  much  of  the  existing  levees 
raised  and  strengthened.  MiHcellaneouH 
surveys  and  borings,  93,  3549,  3713. 

Third  district:  A  further  upstream  ex- 
tension of  2,610 1.  f.  completeil  the  w^ork 
at  Ashbrook  Neck  revetment;  in  addi- 
tion, a  spur  dike  was  built  down  the  axis 
of  the  point.  4,150  1.  f.  nmt  wo  k  added 
to  revetment  at  Greenville  Harbor.  5,838 
I.  f.  added  to  Jiake  Providence  Reaeli 
revetment.  Dike  to  prevent  caving  at 
Delta  Point  and  Vicksburg  Harbor  build- 
ing; 559,721  c.  y.  exeavated  (1891-93) 
from  canal.  About  20  miles  of  the  Lower 
Yazoo  levees  strengthened  and  raised  to 
stan<lard  grade  and  dimensions.  1,203.- 
(KX)  c.  y.  earth  placed  in  deticient  parts 
of  the  rpper*Tensas  levees;  in  addition. 
250,000  o.  y.  placed  by  local  authorities. 
460,000  c.  y.  levee  built  in  Middle  Tensas 
district;  in  addition,  258,000  built  by 
local  authorities*.  Miscellaneous  surveys 
and  discharge  observations,  93,  3551, 
3752. 

Fourth  district:  Three  dredges  employed 
in  maintaining  the  channel,  successful  in 
part  only,  from  the  Mississippi,  throngli 
Lower  Old  River  into  the  Red  and  Atcha- 
falaya.  Continuous  bank  revetment 
placed  in  the  intervals  between  the  com- 
pleted dikes  in  the  Carroll  ton  Bend,  at 
Southport  (New  Orleans  Harbor).  Re- 
distribution of  the  levee  districts  macle, 
and  67.96  miles  of  levee  improved,  using 
3,289,149  c.  y.  earth;  101.5  miles  raised 
and  enlarged  by  local  authorities,  24 
miles  of  this  work  but  temporary  work; 
20  breaks  on  levees  repaired.  Miscella- 
neous surveys,  and  gauge  obsi-rvations 
made,  93,  3554,  3816. 

1998-94,  First  district:  Survey  at 
Hickman  to  determine  repairs  needed; 
iK)0  1.  f.  revetment  constructed  at  New 


I  9?; 
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Madrid ;  undermined  reyetment  at  Aah- 
ford  Bend  restored,  and  3,890  additional  f. 
of  bank  covered;  dam  built  at  6ol<l  l^ust 
dam;  4,018  ].  f.  revetment  at  BuUerton 
Towhead  built;  1,148,000  c.  y.  levees 
bnilt  by  the  Goyemment  and  local  au- 
thorities, 94,  2698. 

Second  districi :  Repairs  at  Hopefield 
Bend  revetment ;  only  335  c.  y.  rock  re- 
moved from  Nonconnah  Bock;  521,800  o. 
y.  levees  built  by  the  Government  in  the 
Upper  Yazoo  district  and  269,106  c.  y.  by 
local  authorities;  269,106  o.  y.  levees 
bnilt  in  the  Upper  White  River  district ; 
430,173  c.  y.  levees  built  in  Lower  White 
River  district,  of  which  380,975  was  new 
work,  94,  2708. 

Third  district :  Lake  Bolivar  Front  re- 
vetment repaired ;  972  c.  y.  stone  added 
toAshbrook  Neck  revetment;  repair  of 
Greenville  Harbor  revetment ;  repairs  at 
Lake  Providence  Reach  revetment;  mat 
sunk  at  Delta  Point  and  Yicksburff  Har- 
bor to  prevent  undermining;  27  miles  of 
levees  enlarged  by  the  Government  and 
17  miles  enlarged  by  local  authorities. 
Lower  Yazoo  district ;  crevasses  closed, 
and  1,433,218  c.  y.  new  levees  built  in 
Upper  Tensas  district  and  329,000  c.  y. 
placed  by  local  authorities;  673,634  c.  y. 
levees  built  in  Middle  Tensas  district 
and  1,052,000  c.  y.  by  State  organiza- 
tions, 94,  2705. 

Fourth  district:  Preparations  made  for 
opening  Upper  Old  River;  12.4  percent 
of  total  length  of  levee  system  built,  94, 
2706. 

General:  Dredging  experiments  made, 

94,  2715. 

lfi94'-9'9«  First  dUirict :  Revetment 
in  f^ont  of  Hickman  extended  down- 
stream 630  f.  and  work  of  preceding;  years 
repaired  and  strengthened ;  725  f.  brush 
mattress  revetment  wlded  at  New  Mad- 
rid; revetment  at  Ashport  Bend  com- 
pleted by  adding  1,380  f. ;  5,349  f.  bank 
protected  in  addition  of  previous  work  at 
bnllerton  Towhead ;  two  breaks  at  Gold 
Dust  Chute  repaired  and  the  dam  raised 
nearly  to  its  former  level;  4  miles  levee 
built;  leveies  built  by  local  authorities, 

95,  3618. 

Hecond  district:  Bank  protection  at 
Hopefield  Bend ;  1,260  f.  of  unprotected 
gap  at  Memphis  Harbor  protected  J>y 
mattresses  300  f.  wide,  95,  3620.  15  miles 
of  levee  being  raised  and  extendt'd  in 
Upper  Yazoo  levee  district;  about  4 
miles  levees  bnilt  in  Upper  White  River 
district;  about  3  miles  levees  built  in 
Lower  White  levee  district,  95,  3620. 

(iemeral:  Es^perimental  dredging  car- 
ried on,  95,  3620. 

Third  district:  Revetment  at  Ashbrook 
Keck  extended  1.275  f.  and  some  repairs 
made;    2,100  f.  of  revetment  spurs  re- 


I  newed  and  revetment  carried  upstream 
1,020  f.,  and  some  repairs  made  at  Green- 
ville Harbor;  slight  repairs  made  at 
Louisiana  Band  and  4,780  f.  of  revetment 
built  at  caving  banks  above  the  town  of 
Lake  Providence.  1,326,265  c.  y.  levees 
built  in  Lower  Yazoo  district,  2,174,629 
in  Upper  Tensas  and  726,000  in  middle 
Tensas ;  much  work  being  done  in  repair- 
ing and  reconstructing,  95.  3621. 

Fourth  district:  19,600  f.  levee  built  at 
Natchez  and  Vidalia ;  815,000  c.  y.  dredged 
to  keep  open  communication  between  the 
Mississippi  and  Red  rivers ;  obstructions 
removed  from  Bayou  des  Glaises ;  744,000 
s.  f.  mattress  sunk  between  old  spurs,  and 
foundations  for  4  new  spurs  laid  at  New 
Orleans.  Not  including  the  work  of 
small  repairs,  2,852,740  c.  y.  placed  in 
levees,  95,  3622 

(ieneral:  Experimental  dredging,  95, 
3628. 

1895-96.  First  district:  At  Daniels 
Point  revetment  general  repairs  were 
made,  and  revetment  extended  upstream 
5,000  f. ;  3,750 1.  f.  revetment  built  across 
chute  at  Osoeola  Bar  to  guard  against 
reopening  ot  the  chute ;  construction  and 
operation  of  dredges  for  low- water  navi- 
gation, 96,  3405. 

Second  district:  Slight  repairs  at  Mem- 
phis Harbor;  dredgingin  Wolf  River,  96, 
3407. 

Third  district:  Slight  repairs  at  Louisi- 
ana Bend  revetment;  10,190  (1894-95)  1. 
f.  revetment  built  at  Lake  Providence; 
plant  repaired;  miscellaneous  work,  96, 
3408. 

Fourth  district:  Spur  built  at  Cowpeu 
Neck,  96,3411. 

Levees:  Lower  St.  Francis  district, 
666,196  of  the  972,039  c.  y.  placed  in  all 
placed  by  the  Government;  1,571,134  c. 
y.  placed  in  White  River  district ;  U.  S. 
built  399,756  c.  y.  and  the  local  levee 
board  894,096  c.  y.  in  Upper  Yazoo  dis- 
trict; U.  S.  built  1,149,410  c.  y.  and  State 
levee  board  718,514  c.  v.,  lower  Yazoo 
district;  588,333  c.  y.  built,  Red  Fork  ex- 
tension, and  the  U.  S.  built  1,661,499  c.  y., 
the  State  of  Louisiana  in  the  past  two 
years  added  73,268  c.  y.,  in  Upper  Tensas 
district,  and  other  work  dono  by  local 
authorities;  958,849  c.  y.  built  in  middle 
Tensas  district  bv  U.  S.,  State  built 
608,050  c.  y.;  U.  S.  built  424,26^  c.  y. 
levees,  and  State  of  Louisiana  342,399  c. 
y.,  lower  Tensas  district;  in  Atchafalaya 
district,  555,288  c.  y.  built,  and  107,108  c. 
y. additional  by  local  authorities;  upon 
side  streams  1,854,656  c.  y  built  (1894-96) 
by  local  authorities;  656,911  c.  y.  built  in 
Lafourche  district,  and  1,117,488  c.  y. 
built  (1894-96)  by  State  levee  district; 
1,032,188  c.  y.  built  in  Pontchartraiu  dis- 
trict, and  140,037  additional  by  local  au- 
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thorities ;  165,941  o.  y .  bnilt  iu  Barataria 
district,  and  36,615  additional  by  State  of 
Lonisiana;  250,297  c.  y.  bailt  in  Lake 
Borgne  district,  and  43,906  additional  by 
State,  96,  3414. 

General:  Experimental  levee  building 
with  dredge;  plant  repaired  and  carea 
for;  dredging  tests  made,  and  dredging 
plant  increased,  96,  3418,  3423. 

i§96-9Y«  General:  Snrveys,  gang- 
ing, and  observations  of  preceding  years 
continued;  dredging  plant  increased; 
plant  repaired ;  mucn  satisfactory  dredg- 
ing done,  97,  3505. 

First  district:  500f.  revetment  exteude<l  i 
at  New  Madrid;  Daniels  Point  revetment  ' 
repaired ;  Fletchers  Bend  revetment  ex- 
tended southward  and  spur  dike  built, 
97,  3509. 

Second  district:  Unprotected  gap  at 
Memphis  Harbor  partly  closed  by  1,212  f. 
of  revetmeut:  repairs  at  Helena  Harbor, 
and  revetment  extended  downstream,  97, 
3511. 

Third  district :  Break  at  Greenville 
Harbor  revetment  repaired;  repairs  at 
Louisiana  Bend,  97,  3512 

Fourth  district:  Levee  atCowpen  Neck 
being  enlarged ;  preparations  being  made 
to  revet  Oiies  Bend;  dredging  in  lower 
Old  River;  4  spurs  bnilt  at  New  Orleans 
Harbor,  and  4  other  spurs  built  to  reduce 
the  interval  between  the  first  4;  dredg- 
ing at  Fords  Crossing,  97,  3515. 

Lev>  es :  154,241  c.  y .  placed  in  lower  St. 
Francis  district  in  addition  to  33,061  by 
local  authorities;  191,442  c.y. placed  in 
White  liiver  district,  in  addition  to 
105,000  by  local  authority ;  378,792  c.  y. 
built,  in  addition  to  830,233  c.  y .  by  local 
boards  in  upper  Yuzoo  district;  256,153 
c.  y.  placed  in  lower  Yazoo  district,  in  ad- 
dition to  1,418,239  c.y.  by  local  boards; 
530,913  c  y.  placed  in  upper  Tensas  dis- 
trict, in  addition  to  124,591  c.  y.  by  local 
boards ;  165,034  c.  y.  placed  in  lower  Ten- 
sas district,  and  996,127  by  State  and 
local  boards ;  864,684  c.  y.  placed  in  Atcn- 
afalaya  district,  and  254,588  by  State 
and  local  boards;  352,642  c.y. placed  in 
Lafourche  district,  and  59,126  o.  y.  by 
local  and  State  boards ;  180,226  c.  y.  added 
in  Barataria  district,  and  37,756  c.  y.  by 
State  and  local  boards ;  476,256  c.  y.  added 
in  P^ntchartrain  district,  and  61,938  by 
State  and  local  boards ;  49,450  c.  y.  added 
to  Lake  Borgne  levees,  and  91,013  by 
State  and  local  boards,  97,  3518.  Large 
number  of  crevasses  closed,  97,  3524. 

l§97-9§«  General:  Surveys,  obser- 
vations, mapping,  and  dredging  carried 
on ;  plant  cared  for  and  increased  prepa- 
rations made  to  have  6  dredges  at  work 
in  the  succeeding  season,  98,  3138. 

Sfoond  distnci:  Kepairof  bank  protec- 
tion at  Hopefield  Bend;  bank  revetment 


repaired  at  Memphis  Harbor;  some  ob- 
structions removed  f^om  Wolf  River,  98, 
3140. 

Third  district:  Ashbrook  Neck  revet- 
ment repaired;  1,850  f.  new  revetment 
built  at  Greenville  Harbor  to  repair  a 
break,  and  a  number  of  minor  repairs 
made;  slight  repairs  at  Lake  Providence 
revetment;  repairs  at  Delta  Point,  98, 
3141. 

Fourth  district:  Enlargement  of  Cow- 
pen  Neck  completed,  and  15  spur  dikee 
placed  to  protect  Giles  Bend;  51,940o.  y. 
dredged  from  Old  River,  98,  3144. 

LerecH :  15,786,049  c.  y.  placed  in  levees, 
of  which  9,179,851  c.  y.  were  placed  by  the 
United  States,  98,  3147. 

i89§-99«  General:  Same  general 
work  as  that  of  preceding  year,  99, 3295. 

Ahnve.  Cairo:  602  1.  f.  repairs  made  at 
Eliza  Point. 

First  district :  Revetment  at  New  Mad- 
rid extended  downstream  1,218  f.  and  np- 
stream  355  f. ;  submerged  spur  dikee 
under  construction  at  Caruthersville; 
repairs  of  Ashport  Bend  revetment;  2 
cribs  put  in  at  Fletchers  Bend  to  check 
encroachment ;  repairs  at  Osceola  Bar  re- 
vetment; experimental  dike  w(»rk,  99, 
3302. 

Second  district:  Repairs  at  Hopefield 
Bend;  about  28,000  c.  y.  dredged,  ami 
some  obstructions  removed  from  Wolf 
River  mouth ;  1,200  f.  of  revetment  work 
at  Memphis  Harbor;  2,314  c.  y.  rock  re- 
moved from  Nonconnah  Rock ;  revetment 
at  Helena  Harbor  carried  downstream 
926  f.,  and  repairs  to  old  work  made,  99, 
3307. 

Thirddistriot:  Repair  of  Ashbrook  Neek 
revetment;  extensive  repairs  made  at 
Greenville  Harbor ;  caving  banks  at  Lake 
Providence  protected  with  matwork,  99, 
3309. 

Fourth  district:  Spur  construction  in 
progress  at  Natchez  and  Vid  alia  harbors; 
73,800  V.  y.  dredjjed  at  old  river;  6  spur 
dikes  and  two  buttresses  built  at  New  Or- 
leans, 99,  3312. 

Levees:  10,823,294  c.  y.  bnilt,  of  which 
3,136,541  c.  y.  were  built  by  State  and 
local  authorities,  99,  3319. 

1899- 1 900.  General:  Similar  work 
to  that  of  the  preceding  year,  1900,  iZ27. 

First  district:  Hickman  revetmeut  re- 
paired ;  New  Madrid  revetment  extended 
downstream;  1,890  f.  bank  protected 
(1898-1900).  at  Carothersville;  63,000  1.  f. 
revetment  in  Plum  Point  Reach  repaired, 
as  was  also  the  dike  and  dam  systems  for 
the  closure  of  Elmot  and  lslaudl30  chutes, 
1900,  4530. 

Second  district:  Old  and  inferior  work 
at  Hopetield  Bend  displaced  with  new 
matwork,  and  extension  and  repairs  at 
Helena  Harbor,  1900,  4531. 
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Third  district:  Repairs  at  Ashbrook 
Neck  revetment;  repairs  in  progress  at 
(rreenville  Harbor;  many  repairs  made  at 
Delta  Point,  1900, 4532. 

Fourth  district:  Preparations  made  for 
work  the  next  season  at  Keuipo  Bend; 
levetment  work  in  progress  at  Natchez 
uml  Vidalia  harbors;  intermittent  dredg- 
ing at  Old  River,  and  miscellaneous  work 
at  New  Orleans  Harbor,  1900,  4533. 

Lwees:  8,196,887  c.  y.  built  since  1899, 
and  8,101,881  o.  y.  additional  by  State 
and  local  authorities,  1900,  4535. 

Pliysical   characteristics.     (See 
Levees,  under  Projects, ) 

Alluvial  region  to  be  protected  by 
leveee,  95,  36&. 

Banks  (see  Caving),  75,546,  549,  ii,498, 
505;  79,  1197. 

Bars,  78, 841;  79, 1011 ;  75,  ii,  502,  506, 
508;  78,  842;  79,  1010.  Width  of  river 
at,  75,  ii,  509. 

Bed:  Material,  81,2734;  83,2758;  84, 
2885.  Effecto  of  outlets  on,  91,  3465. 
Changes  near  Head  of  Passes,  91,  3575. 
Killing  of,  relation  between  stages  of 
livcT,  erosion,  attd,  96,  3484.  General, 
75,  516,  549,  ii,  498,  505;  79, 1197.  Allu- 
vial bed,  75,  626;  79,  855.  Geology  of, 
79,  855. 

Bends:  Effect,  79,  1008.  Relations  to 
depth  and  section,  83,  2300.  Persistency 
and  violence  of  the  river's  attacks  upon 
caving,  variable  and  uncertain,  96,  3420. 

Blue  clay  formation,  83,  2315. 

Bottom  lands,  68,  468;  79,  1016. 

Caving  banks,  71,  379;  75,  498,  506; 
78,  615,  646,  838;  79,  975,  1011,  1013. 
Cairo  to  Donaldson ville,  92,  3116. 

Comparison  of  river  with  Vistula,  79, 
1012. 

Crevasses:  Table  of,  75,  542,  572,  590, 
612.  Side  outlets  and  their  action,  81, 
2725,  2728;  82,  2766;  83,  2300;  84,2422. 
Arkansas  City,  measurements  in  vicinity, 
90,  3279.  Effect  upon  gauge  readings 
below  Red  River  during  high  water  of 
1890-91,  91,  3444,  3453.  Effect  of,  75, 
541;  91,3475. 

Cross-aecthn  elements,  Arkansas  River 
to  Vicksburg,  comparison  of,  96,  3577. 
(See  M organza  Reach^  below.) 

Cutoffs,   action.   75,  540,  575,  ii,  499; 

81,  2725;  Vicksburg,  71,  378;  78,  643; 

82,  2760. 

Data,  index  to  1894, 95, 3703 ;  reduction, 
99,  3474. 

Delta,  geography,  75,  ii,  498;  79,  854. 

Depths:  Velocities  and,  Plum  Point 
Reach,  88;  2198,  2264.  Least,  Lake 
Providence  Reach,  1884-88,  88,  2276. 
Crossings,  Cairo  to  Red  River,  89,  2614. 
Velocities  and,  in  various  channolH  of 


the  improved  part  of  Plum  Point  Reach, 

89,  2683.  Widths,  depths,  and  means  of 
2-mile  section,  Cairo  to  Head  of  Passes, 

90,  3130.  Effect  of  crevasses  in  control- 
ling,  91,  3475.  Velocity  and,  1890-91, 
table  showing  least,  91,  3617. 

Deepening  steadily  going  on  as  a  result 
of  levees.  Table  showing  low-water 
heighto  previous  to  1894,  95,  3624. 

Discharge,  69,  325,  339;  75,  574,  580; 
79,  1009.  Upper  river,  81,  2744.  Lower 
river,  82,  2772;  83,  2214,  2220;  84,  2424, 
2433,2876;  87,2707,2815.  Observations, 
Wilsons  Point,  88,  2289.  Index'  to  Dis- 
charge  Observations  to  1888,  89,  2632. 
Observations,  New  Madrid,  90,  3153;  at 
Heleua,  90,  3160;  at  Arkansas  City,  90, 
3164;  at  Wilsons  Point,  90, 3173;  Arkan- 
sas City  and  Wilsons  Point,  90,  3288. 
In  veetigation  of  discharge  measurements, 

91,  3417.  (See  Floods;  Overfiow,) 
Discharge  observations,  results:  Mis- 
sissippi River,  Old  Kiver,  and  Bayou  dos 
Glaises,  91,  3488;  Arkansas  City,  91, 
3492;  Wilson  Point,  91,  3497;  New  Mad- 
rid, 91,  34ir7;  Helena,  Ark.,  91,  3508; 
Warrentou,  Miss.,  91,  3512;  Red  River 
Landing,  Old  River  below  Tumbull 
Island,  and  A tchafalaya  Kiver  at  Siuimes- 

?ort,    91,    3516;    Carrollton,  91,   3522; 
lum  Point  Reach,  91,  3534;  Memphis, 
Teun.,  91,  3535. 

Observations,  92,  3119-3144,  3428,  3429. 
Investigation  of  data  of  1884-85,  91, 
3424.  Mississippi  and  its  tributaries,  93, 
3663.  Measurements  and  reductions,  94, 
2808.  Observations,  1889-94,  index,  95, 
3714.  Observations,  results,  1894,  95, 
3720. 

Drainage  basin  of  the  river  above  St. 
Paul,  81,  2743. 

Erosion  at  New  Orleans,  82,  1361. 
Bank  prot>ection  against  erosion,  96, 
3456. 

Floods,  68,  471;  69,  321,  327,  335;  75, 
541,  553,  556,  594,  606,  676;  75,  ii.  507; 
76,  616;  79,  1009;  compared  with  the 
Nile,  69,  321,  327;  on  tributaries,  75, 
634 ;  effect  of,  on  levees,  68,  471 ;  74, 382, 
79, 1017;  effect  of,  on  banks,  72,  436;  79, 
10(^;  effect  of,  on  improvements,  79, 
1014.  Records,  84,  2424,  2432;  85,  2596, 
2621,  2630.  Flood  of  1890,  90,  3216,  3255, 
3272,  3303.  Velocity  of  flood  travel  on 
the  lower  river,  92,  2905.  Flood  of  1893 
of  more  than  average  magnitude,  due  to 
improved  condition  of  levees,  93,  3558. 
Flood  heights,  influence  of  Mississippi 
basiuH  on,  95,  3661.  Excessive  flood 
heights.  Lower  Louisiana;  suggestions 
for  relief,  95,  3649.  Probable  future, 
protection  against,  96,  3460.  Flood  of 
1897  unprecedentiv  high  in  the  lower 
river,  97,  3523.  Floods  of  1897,  lessons 
of,  letters  from  local  levee  men  on, 
97,  3543,  3548,  3551,  3558,  3562.     Floods 
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of  1897-98  reached  a  height  of  49.8  on 
the  gauge  at  Cairo,  and  carried  to  the 
Gulf  without  a  aiugle  break  in  the  levee 
Bvatem,  98, 3150.  Hood  heights,  changes, 
Fourth  district,  1900,  4551.  (See  I)i$- 
oharge;  Overflow.) 

Gauges:  Readings  below  Red  River, 
effect  of  crevasses  on,  91,  3444 ;  highest 
and  lowest,  1892,  93,  3661.  Table  of 
readings,  1883-94,  95,  3625;  highest  and 
lowest,  1891-94,  95,  3721:  lowest,  1894, 

95,  2756. 

Gauge  relations,  Third  district  and 
above  it,  94,  2967. 

General  physical  characteristics,  83, 
2339. 

Gulf  level,  mean,  changes  at  Port  Eads, 

96,  3478. 

High  and  low  water:  Range,  85,  2550, 
2905.  (See  also  Mieaiesippi  Hirer ,  water 
gauges  on,)  Readings  at  and  below  St. 
Louis  since  1828  referred  to  gauges  of 
1871-89,  89,  2617.  Marks  of  1890  and 
1891,  Cairo  to  Carrollton,  91,  3547.  Re- 
ferred to  existing  (1891)  or  recent  jfauges, 
91,  3555.  Marks,  descriptions  aud  eleva- 
tions, 1894,  95,  3747. 

Hydrography  and  topography  (see  Topog- 
raphy) :  Montroso,  Iowa,  to  Keithsbnrg, 
111.,  94,  2798.  Head  of  Passes  to  Donald- 
souville,  La.,  94,  2800.  Keitbsburg  to 
mouth  of  Rock  River,  95,  3698.  River- 
ton  Landing  to  Glenora  Landing,  95, 
3699. 

Levees:  Breaks.  74,  382;  75,  590,  608, 
612;  79,  1017;  Nile,  75,  556. 

Low  water,  board  observations,  1879, 
94,  2808. 

Low  water  soundings,  Lake  Provi- 
dence Reach,  1882-91,  93,  3786. 

Material  forming  bed  of  river.  (See 
Bed.) 

Morganza  Reach,  table  showing  in- 
crease and  decrease  in  area  and  in  hy- 
draulic radius  cross  sections,  88,  2303. 

Mud  lumps,  75,  626. 

New  Orleans  chanucls,  1874-94,  com- 
pared, 95,  3669. 

Observations  at  the  Ames  crevasse,  91, 
3713. 

Old  River  channel:  Surveys  referred 
to  mean  Gulf  level,  marked  change  for 
the  better,  96,  3412. 

Outlets:  Crevasses  and  side;  action  of, 
81,  2725,2728;  82,  2766;  84.  2422.  Loss 
of  section  at,  84, 2422.  Effect  on  bed  of 
river  below  them,  91,  3465. 

Overflwo:  Effect  of,  in  diminishing  the 
velocity  of  the  river,  and  effect  of 
levees  along  Yazoo  Front  on  flood 
heights,  1882  and  1883,  «8,  2220.  Part 
of  valley  of  the  Mississippi  showing 
overflowed  areas,  90,  3288.  (See  Legal 
Proceedings, ) 


Passes:  Relative  volnmes  through,  81, 
2727. 

Rainfall:  Lower  valley,  75,  571. 

Red  River  Landing,  change  of  plane 
at,  93,  3564. 

Sand  wares,  75,  ii,  502,  504;  79,  1892, 
1924, 1983, 1963,  1967 ;  83,  2195,  2216, 84, 
2571. 

Sections  (see  Cross  section  above;  Dia- 
charge):  Relations  of,  under  varying 
condition  of,  discharge  and  curvature. 

Sediment:  Relation  between  velocity 
and  amount  of,  transported,  81,  2724. 
Sediment,  amount  of,  69,  325,  339;  72, 
439;  75,  541;  79,  1009;  83,  2216,  2230; 
85,2880;  observations  on,  75,  ii,  510;  79, 
1927, 1933, 1964, 1968. 

Shoal  places,  Cairo  to  New  Orleans, 
88,  2243. 

Sloprs  of  Hver,  75,  ii,  501;  79,  1009, 
1928,  r':«.  Upper  river,  81, 2744.  Flood, 
81,  277^  2778;  85,  2878,  2902,  2905. 
Lower  river,  83,  2214;  85,  2551.  Low- 
water  slopes,  85,  2903. 

Scour  found,  1893,  causing  deepening 
where  revetments  have  been  built,  93, 
2557. 

Stages  (see  Bed):  Highest  and  lowest, 
and  mean  highest,  and  mean  lowest, 
Cairo  to  Head  of  Passes,  1872-92,  93, 
2662 ;  94,  2804.  Stages,  1894-95,  96, 3428. 
Highest  and  lowest  in  preceding  yeans, 
aud  in  1900, 1900, 4540. 

Topography  (see  Hydrography),  93, 3600, 
Positions  north  of  Keokuk,  Iowa,  95. 
3738,3742;  1900,4603. 

Velocity  of  river,  79, 1009. 

Water  heights:  Mean  number  of  days 
during  which  the  river,  Cairo  to  Head  of 
Passes,  was  between  certain  indicated 
heights,  1872-92,  93,  3663. 

Water  surface  between  succesive  stone 
lines,  Davenport,  Iowa,  to  Keithsbnrg, 
IlL,  95,3768. 

Widths  at  various  times,  comparison, 
75,  ii.  497;  78,  844,  847;  79,  1009,  1010; 
81,2769;  84,2687. 

Plans.    (See  Estifnates  and  Projocts,) 

By  Gen.  B.  S.  Roberts,  1866,  reclaiming 
the  waste  lands  of  lower  river  by  leveea 
with  waste  weirs,  etc.  (reported  im- 
practicable), 69, 51, 312, 320, 323. 

Of  the  Memphis  and  St.  Louis  R.  R.  Co., 
1868,  to  build  a  railroad  levee  on  west 
bank  of  river,  68,  468;  74,382. 

For  prevention  of  floods  by  diversion 
of  tributaries,  holding  reservoirs,  and  ar- 
tiflcial  outlets  (reported  impraoticable), 
75,540,564,570. 

For  improvement  of  Mississippi  from 
Cairo  to  New  Orleans,  to  a  depth  of  10  f., 
as  proposed  in  Transportation  EU>ute, 
Third  Subdivision,  Mississippi  River  (re- 
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ported  possible,  bnt  at  present  impracti- 
cable from  its  cost)  75,  ii, 520. 

Total  «leliection  of  the  Red  into  the 
Mississippi  lii ver.  82, 1514 ;  85, 2555, 2827. 

Separation  of  the  Red  from  the  Missis- 
sippi River,  02, 1514;  85, 2559, 2827. 

Rectification  of  i^ed  Rlyer  by  prevent- 
ing farther  enlargement  and  restricting 
its  outlet  capacity,  82,  1514:  85,  2560, 
2567. 

Private  (State  aiifl  corporate) 

worftL*    (See    also    Operaiums,  189?- 

1900.) 

Memphis  and  St.  Louis  R.  R.  Co.  pro- 
pose a  railroad  along  the  west  l>Miik  of 
MiKsissippi,  68,  468;  74,  382. 

Condition  of  State  levees,  69,  338 ;  74, 
380;  75,588,596,599. 

Necessity  of  cooperation  between 
States  and  Government  lu  building 
levees,  70,  405;  75,  565,  595,  600;  79, 
1020.     Difficulty  of  cooperation,  79, 1021. 

£xi>enditures  by  Louisiana,  69,  329. 

Length  of  levees  on  lower  river,  81, 
2771,  2775. 

Dimensions  of  levees,  81,  2778. 

Faultv  construction  of  New  Orleans 
wharves,  82.  1364,  1367. 

1887-88.  28,330  1.  f.  of  levee  built  at 
Diamond  Island  Bend  Gap  by  the  State 
of  Louiniana  and  the  Fifth  Louisiana 
Levee  District,  88,  2312. 

1891-92.  1,896,518  c.  y.  material 
placed  in  repair  of  levees  in  Lower  Mis- 
sissippi District  by  Lower  Mississippi 
Levee  Board;  83,484  c.  y.  material  used 
by  local  levee  boards  in  repair  and  en- 
largement of  levees  at  Arkansas  City, 
Luna,  Leland,  Bellevue  Front,  and  Lucca 
Loop,  92,  2897. 

I^vee  work  done  by  i)rivate  persons, 
95,  3626. 

Private  levees  of  the  ftmrth  distrirt, 
95,  3910. 

Views  of  the  engineers  of  several  levee 
districts  on  the  lessons  to  be  derived 
from  the  flood  of  1897,  97,  3543,  3548, 
3551,  3558,  3562. 

Projects*     (See  Eaiimates  and  Plans.) 

By  Brif;.  Gen.  Humphreys,  1868,  system 
of  levees,  Cape  Girardeau  to  Gulf,  to  con- 
fine flood  discharge  to  chanpei,  69,  335, 
344;  72,438;  74.  392;  75,564,574. 

By  MaJ.  Abbot,  1870,  establishment  of 
gauges  on  western  rivers  for  tiie  purpose 
of  perfecting  information  concerning 
floods,  70,  402. 

By  Maj.  Merrill,  1872,  establishing  tele- 
graphic communication  between  gauges, 
72,  435. 

By  Board  of  Engineers,  1874,  to  reclaim 
and  protect  alluvial  basin  by :  Ist,  open- 
ing and  maintaining  Atohafalaya  and 
Lafourche  River  outlets ;  2d,  by  general 


system  of  levees  from  Cape  Girardeau  to 
Gulf,  75,  564,  674. 

By  M%i.  Snter,  1875,  for  gradual  low- 
water  improvement  of  the  Mississippi, 
Cairo  to  Gulf,  by  contrsu;tion  nt  wide 
shallow  places,  by  means  of  transverse 
dikes  and  closure  of  side  channels,  and 
by  use  of  training  walls,  dikes  to  be 
composed  of  brush  and  stone,  dredging 
to  be  resorted  to  in  hastening  or  assuring 
the  formation  of  channels  at  sites  se- 
lected, 75,  ii,  512.  An  increase  of  low- 
water  depth  from  4^  to  6  f.,  all  that 
should  be  attempted,  75,  ii,  496, 519,  520. 
General  considerations  alfeoting  the  im- 
provement, 75,  ii,  496;  78,  842. 

By  Board  of  Engineers,  1878,  to  im- 
prove the  river  below  Cairo  to  low-water 
depth  of  10  f.,  by  contraction  at  wide 
shallow  places  to  about  3,500  f.,  and  by 
the  protection  of  caving  banks,  79, 1008, 
1011,  1013,  1014;  the  construction  to  be 
determined  by  experience  derived  from 
the  «improvement  of  one  of  the  worst 
places,  79,  1013. 

By  Capt.  Snter,  1871,  to  preveut  threat- 
ened cat-off  at  Vicksbnrg,  by  a  contin- 
nons  shore  protection,  covering  river 
bank  and  extending  out  into  river  bed ; 
estimate,  $2,747,535,  71,  381,  382. 

By  (.'apt.  Benyaurd,  1877,  to  protect 
water  front  of  Memphis  by  shore  protec- 
tion for  a  distance  of  7,600  1.  f. ;  estimate, 
$170,000,  77,  78,  4U2;  78,  637;  79,  979. 
Incn^ased  in  1882  to  $204,211,  82,  1498. 

By  Board  of  Engineers,  1878,  to  pro- 
tect water  front  of  New  Orleans  by  a 
shore  protection  of  pile  and  brush  revet- 
ment, aided  by  brush  mats  placed  on 
shore  slopes ;  estimate,  $476,000,  78,  614, 
616;  79,  875;  80,  1151;  82,  1362. 

At  Vicksbnrg  Harbor,  Miss.,  the  proj- 
ect of  1877  pro]»OBed  the  protection  of 
the  city  water  front  by  shore  protection 
at  Delta  Point,  construction  oi  a  dike  on 
the  ere  t  of  the  bar  extending  from  De 
Soto  1  land,  dredging  in  the  inner  har- 
bor, and  the  diver>ion  of  Yazoo  River; 
estimate,  $2,084,100,  78,  638,  641;  79, 
974;  82,  2761.  The  M.  R.  C,  18S3,  re- 
ported that  further  study  should  be 
given  to  tho  subject  before  final  recom- 
mendation could' be  made,  84,  2419. 

At  Natchez  and  Vidalia  the  2)roject  of 
1880  proposed  the  protection  of  the 
banks  at  Marcu'^o  and  Giles  bends  so  as 
to  prevent  tho  river  from  cutting  through 
into  Concordia  Bend;  estimate,  $939,600, 
80,  1333,  1353. 

At  the  mouth  of  the  Red  River  the 
Board  of  Engineers  of  1880  recommended 
continuation  of  dredging  as  a  means  of 
temporary  improvement,  80,  1288. 

The  Board  of  Engineers  of  1881  recom- 
mended that  the  previously  adopted  plan 
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of  improvement  be  discontinned,  82, 
1365 ;  that  at  Carrollton  Bend  the  neoes- 
sity  for  bank  protection  wm  alone  pre- 
sented, and  that  the  protection  should 
consist  of  brnsh  mattress  of  the  great- 
est praetieal  length  and  of  the  most  sub- 
stantial oonstrurtion,  82,  1366-1368. 

The  project  recommended  by  the  M.  U. 
C.  contemplated  the  improvement  of  the 
river  below  Cairo  by  the  contraction  of 
the  waterway  at  all  shoal  points  to  a 
comparatively  uniform  width  and  the 
protection  of  banks  from  caving.  It 
was  reported  that  the  necessary  contrac- 
tion of  tho  waterway  could  be  best  ac- 
complished with  permeable  dikes,  by 
which  new  shore  lines  would  be  estab- 
lished; and  the  closing  of  chutes.  By 
the  use  of  mattress  revetment  the  new 
shore  lines  formed  by  the  dikes  were  to 
be  held,  and  wherever  caving  banks  oc- 
cnrred  they  were  to  be  protected  against 
eroding  by  mattress  revetment  or  some 
equivalent  device,  81,  2733;  82,  2748, 
2751;  83,  2120;  85,  2866.  The  Commis- 
sion recommended  that  the  initial  work 
of  improvement  should  be  upon  the  200 
miles  of  river  immediately  below  Cairo, 
81,  2736;  82,  27M;  85,  2866. 

In  relati  n  to  levees  it  was  reported 
by  a  majority  of  the  Commission  that 
while  levoes  in  themselves  were  not  nec- 
essary as  a  means  of  securing  ultimately 
navigable  channels,  nevertheless  they 
believed  that,  besides  giving  protection 
to  life  and  property  against  overflow, 
safety  and  case  to  navigation,  and  facili- 
ties to  commerce  by  establishing  landing 
places  above  the  reach  of  floods,  the  re- 
pair and  maintenance  of  existing  exten- 
sive lines  of  levees  would  hasten  the 
work  of  channel  improvement  through 
tho  increased  scour  they  would  produce 
during  high-river  stages,  81,  2732;  83, 
2353,  2373;  85,  2552,  2865. 

Lkveks. 

Levee  system  and  its  action,  81.  2731. 

General  consideration  of,  83,  2148 ;  84, 
2422;  85,  2547,  2566,  28a^,  2877. 

Condition  of  levees,  84,  2862;  87, 2693. 

Value  of  levees  as  aid  to  improving  tho 
river  channel,  83,  2148,  2152;  84,  2425, 
2431 ;  85,  2552,  2566,  2866,  2877. 

Necessity  for  closing  breaks  in  levees, 
83,  2150;  84,  2422;  85,  2866. 

Estimate  for  levees,  84,  2426. 

Discharge  from  outlets,  85,  2582,  2588. 

Rejection  of  the  outlet  system  as  an 
aid  in  the  improvement  of  the  river,  85, 
2865. 

At  the  junction  of  the  Mississippi,  Red, 
and  Atchafalaya  rivers  the  Commission 
reported  works  of  protection  and  recti- 
fication necessary,  82,  1513,  2755,  2776; 
85,  2554,  2869. 


Length  and  distribution  of  front  levee 
lines  m  the  alluvial  valley  of  the  river, 
90,  3111. 

Profile  showing  heights  of  Arkansas, 
Louisiana,  and  Missouri  levees  in  1880 
and  1890,  90,  3288. 

Magnitude  of  floods  of  1893  due  to 
improved  condition  of  levees,  93,  3658. 

Wiser  policy,  apparently,  to  oloee  all 
breaks  at  once,  and  to  build  leveee  of 
only  suflSoient  strength  to  resist  snooess- 
fully  frequently  recurring  high  water 
over  as  large  an  extent  as  possible,  in 
preference  to  building  levees  complete  at 
any  particular  place,  93,  3559. 

Objections  outlineid  to  any  other  than 
I  the  accepted  plan  for  controlling  the  dis- 
I  charge  of  the  river,  93,  3560. 

Part  of  the  Commission  in  favor  of  long 
waste  weirs  to  take  off  the  top  of  the 
floods  at  certain  places  in  the  lower  part 
of  the  river,  93,  3562. 
I  U.  S.  levees.  Cost  in  Mississippi, 
I  Arkansas,  and  Louisiana,  1882-93^  93, 
3806. 

Levees  of  third  district,  1882-94,  94, 
2956. 

Levee  system  successful  in  preventing 
overflow  of  the  rich  lands  on  either  side 
of  tho  river,  95,3625. 

The  general  project  at  1895  to  build  to 
grade  of  3  f.  above  highest  flood,  slope  of 
1  on  3,  and  to  cover  with  tenacious  Ber- 
muda grass  sod,  95,  3626. 

Average  cost  of  levees,  fourth  district, 
1890-95,  17.47  cents  per  c.  y.,  95,  3628. 

Effects  of  recent  (1895)  levee  construc- 
tion, 95,  3649. 

Cost  of,  third  district,  1882>95,  95,3844. 

Levee  building  with  dredge,  95,  3922. 
Giving  proniiHO  of  success,  96,  3418. 

Abandonment  of  plank  revetments  be- 
cause of  their  cost  and  perishable  nature, 
and  Hubstitntion  therefor  increased  thick- 
ness of  levees,  96,  3418. 

Mattress  work^description  of  improved, 

96,  3421. 

None  of  the  levees  built  by  the  U.  S. 
broke  during  the  floods  of  1897,  and  the 
important  fact  developed  that  the  flood 
waters  of  the  river  may  be  permanently 
controlled  by  a  system  of  levees  that  can 
be  constructed  within  a  reasonable  cost, 

97,  3526;  98,3150. 

U.  8.  expenditures  for  levees,  97,  3759. 

Cost  of  levees  in  various  districts  built 
and  enlarged  by  the  U.  8.,  98,  ^402. 

Au  equitable  apportionment  of  funds 
for  levee  work  dimonlt  on  account  of  the 
lack  of  information  on  which  an  (*«timate 
for  the  final  completion  of  the  system 
could  be  based.  Table  showing  up  to 
1899  the  work  done  in  the  various  levee 
districts,  and  the  amount  of  work  to  be 
done.     99,  3326. 
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Tables  showing  ooet,  ezteDt,  and  char- 
acter of  work  done  on  levees  by  the  U.  S., 
the  several  States  iuterestefl,  and  the 
local  an  thorities,  1882-1900, 1900, 4536. 

Drkdging. 

Steps  taken  to  liegiti  experimental 
dredging,  93,  3557. 

Report  of  oommittee  on  dredging,  93, 
3570. 

£xperiDienta],  94,  2715.  Tests,  etc., 
95,  3636. 

New  dredges,  specifications  for,  and 
requests  for  bids,  95, 3636 ;  96, 3467 ;  97, 
3575;  99.  3353;  1900,  4575;  1900,  4600. 

Erperimente  with  Alpha  and  Beta^  96, 
3423.  Tests  for  capacity  of  Alpka^  96, 
3461.  Specifioations  for  altering  Beiaj 
98,  3181. 

Reports  and  tables  relating  to  dredging 
operations,  96,  3461. 

Specifications  for  floating  plant  relat- 
ing to  dredging,  98,  3181 ;  1900,  4600. 

Contract  1898-99  for  seventh  dredge, 
99,3299. 

Gknkral. 

In  1891  the  Commission  took  np  the 
study  of  the  most  suitable  means  to  tem- 
porarily relieve  commerce  on  the  river 
pending  the  extension  of  the  works  for 
permanently  improving  the  channel. 
CoDclnsions  reached  that  hydranlic 
dredges  of  large  capacity  gave  the 
greatest  promise  of  success,  93,  3657, 
94,  2715,  99,  3299. 

Mattress  modified  in  constmction  to 
secure  more  flexibility  and  greater  den- 
sity. Extra  cost  justified  by  results, 
93,  3557. 

Congress,  1894,  asked  for  an  opinion  as 
to  the  dcsirabilitv  of  separating  the 
Mississippi  and  Red  rivers.  Description 
of  work  done  up  to  this  time  by  the  Com- 
mission. Commission  of  opinion  that 
the  separation  through  Old  River  would 
establish  more  favorable  conditions  for 
navigation  of  both  streams,  and  for  pro- 
tecting from  overflow  the  region  along 
the  banks.  These  objects  could  also  be 
accomplished  by  this  means  more  surely 
than  by  any  other  plan.  Minority  report 
favoring  keeping  Old  River  open  until 
Plaquemine  Bayou  Canal  would  be  com- 
pleted, and  until  other  miscellaneous 
work  was  done.     95,  3639. 

Suggestions  by  Lt.  Col.  Stickney  for 
relief  of  lower  Louisiana  from  excessive 
flood  heights.  95,  3649. 

Considered  settled,  1896,  that  in  the 
plan  for  the  permanent  improvement  of 
the  channel  by  contraction  of  its  low- 
water  width,  the  work  of  bank  protec- 
tion should  precede  permeable  dikes  and 
other  structures  of  that  class,  and  that 
the  latter  may  be  regarded  as  supple- 


mentary in  function  and  necessary  only 
in  a  minority  of  cases,  96,  3419. 

Conclusions  of  Commission,  1^6,  that  it 
was  not  possible  with  the  work  employed 
up  to  that  time  to  accomplish  satisfactory 
permanent  improvement  of  the  river, 
Cairo  to  the  Passes,  as  was  necessary  to 
meet  the  urgent  demands  of  commerce, 
within  any  reasonable  time.  Dredging 
looked  on  as  Caving  greater  jironiise  of 
sncoeas,  96,  3422. 

Commission  estimate<l,  1896,  that  com- 
plete revetment  work  from  Cairo  to 
Vicksburg  would  cost  $63,000,000,  re- 
quiring forty  years,  to  build,  and  that 
tnere  would  be  an  annual  cost  for  maiu- 
tenance  of  not  less  than  10  per  cent  of 
the  original  expenditure,  96,  3423. 

The  virtual  abandonment  of  the  work 
of  permanently  improving  the  river, 
after  exoenditure  of  a  vast  amount  of 
money,  aecided  on  by  the  Commission, 
1896,  the  subject  of  a  minority  report  by 
Lt.  Col.  Stioknev,  96,  3430. 

Bank  protection.  Amount  and  cost  of, 
96,  3439. 

Future  works  required  in  the  lower 
part  of  the  river  to  protect  the  banks, 
and  to  contract  and  fix  the  channel,  96, 
3466. 

Plan,  by  Lt.  Col.  Stickney,  for  bank 
protection,  97,  3536. 

Dike  experiments,  1900,  3557,  4778. 
Concrete  ballast,  1900,  4921. 

Hwrveymm 

Examination  between  Cairo  and  New 
Orleans,  75,  ii,  496. 

Survey  between  Cairo  and  Gulf,  under 
direction  of  Lake  survey,  began,  77, 1106. 
Progress  of,  78, 1356 ;  79, 1891, 1922. 1931. 

Survey  at  Vicksburg,  71,378;  78,644. 

Survey  at  Memphis,  78,  637. 

Survey  at  New  Orleans,  78,  614. 

Surveys  near  Lake  Concordia,  La.,  and 
Cowpen  Bend,  Miss.,  ordered  by  act  of 
Mar.  3,  1879,  79,  118. 

Between  the  Head  of  the  Passes  and 
the  headwaters,  81,  2720,  2741 ;  82, 2745, 
83,  2111;  84,  2408;  85,  2536,  2859. 

Comparison  of,  83,  3308. 

Of  Plum  Point  Reach,  89^  2683. 

General  survey  of  the  Mississippi  River, 
90,  3179;  91,  3399;  92,  2946. 

(For  general  outline  of  survey  work, 
see  the  beginning  of  each  annual  report. ) 

Triangulation:  Elevations  and  descrip- 
tions of  secondary  triangulation  stations, 
Cairo  to  Donaldson ville,  88,  2232.  Sec- 
ondary, Port  Louisa  to  near  mouth  of 
Galena,  93,  3589.  Tertiary,  stone  lines, 
Donaldson  ville  to  passes,  93,  3603.  Sec- 
ondary, Gordons  Ferry  to  Prairie  du 
Chien,  94,  2797.  Secondary,  stations, 
Prairie  du  Chien  to  Treuipeleau,  95, 3735. 
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Secondary,  field  work,  Prairie  du  Chien 
to  Trempelean,  95|  3697.  Stations,  ap- 
proximate eleyations,  95,  3746. 

Precise  levels:  New  Orleans  to  passes, 
93,  3603,  3620.  St.  Panl  to  Aitken,  99, 
34(5.  Instrnctions,  99,  3469.  Baton 
Ronge  to  mouth  of  Sonth  Piiss,  Fort 
Adams  to  Baton  Rouge,  and  New  Orleans 
to  Biloxi,  1900,  4622. 

Gauge  inspection,  93,  3664. 

Discharge  measurements  (see  Physical 
characteristics).  River  and  its  tributa- 
ries, 1892,  93,  3663. 

Vick8)»urg  Harbor,  94,  2944. 

First  district,  96,  3500. 

Third  District,  94, 2945;  95,3816;  96, 
3657;  98,  3377;  99,  3544;  1900,  4830. 

At  crevasses,  94,  3064. 

Resurveys:  Shore  line,  Riverton  Land- 
ing to  Glenora,  95,  3699.  Vioksbnrg  to 
Glenora  Landing,  95,  3700. 

Topographical  positions  north  of  Keo- 
kuk, 95,  3738,  3742. 

Levels,  discrepancies  between  precise 
and  ordinary,  95,  3747. 

Bench  marks,  Keithsburg  to  near  Rock 
River,  95,  3768. 

Low-water  surveys,  1897-98,  alon^  the 
lower  river  compared  with  results  ol  pre- 
vious surveys,  99,  3371. 

Upper  river,  99,  3371. 

Reconnoissance,  1899,  1900,4603. 

Maps.  ( For  data  relating  to  mapping, 
and  to  the  publication  of  maps,  see  each 
annual  report  at  the  beginning.) 

List  of  maps  and  plates,  83,  2154;  84, 
2440;  85,  2572. 

Course  of  the  river,  Balise  to  Fort 
Chartres  (Ross,  1765).  93,  3708. 

Draft  of  the  river,  Balise  to  Fort 
Chartres  (Pitman,  1770),  93,  3708. 

Missouri  to  mouth  (Collot,  1826),  93, 
3708. 

River  stage  bulletin,  93,  3656. 

Meander  lines,  comparative  diagram, 
93,  3708. 

Canal  and  basin,  Yicksburg,  sections, 
93,  3768. 

Gold  Dust  dam,  locations,  sections,  and 
details,  94,  2918. 

Fascine  mattresses,  designs  for,  94, 
2918. 

Crevasse  sections,  fourth  district,  lo- 
cations and  diagrams,  93,  3970;  94,  3074. 

Transalluvial  protiles  above  mouth  of 
Ohio,  95,  r956. 

Reels  and  brakes  for  cables  on  mattress 
barges,  plan  of,  96,  3758. 

Topographical  instrument  constructed 
for  the  Commission,  96,  3758. 

Nonconnah  Rock,  97,  3836;  99,  3512, 
a536. 

Quarry  owned  by  the  United  States, 
1900,  4830,  4870, 


Stage  and  bed  of  river,  dii^rram  ahow- 
ing  relation,  96,  3758. 

Banks: 

New  Orleans  Harbor,  Carrollton  Bend, 
protection,  93,  3920. 

Hank  protection  of  Col.  Stickney,  maps 
and  diagrams,  97.  3836. 

Bank  lines,  Vicksburg  to  Donaldson- 
ville,  1882-83  and  1895-96;  changes,  97, 
3836. 

Bank  lines,  Giles  Bend,  1900,  4909, 
49^. 

ned: 

Bed  of  river  and  stage,  relation  be- 
;  tween,  diagrams,  96,  3758. 

Scott  Blutf  to  DonaldsonviUe,  changes 
'  in  mean  river  bed  at  1.  w..  98,  3n9, 
'  3458. 

Cross  sections: 

Below  DonaldsonviUe,  95,  3956. 

Elements  from  Arkansas  River  to 
I  Vicksburg,  conipnrisou,  96,  3758. 

Yicksburg  to  DonaldsonviUe,  changes 
in,  1882-83,  1895-96,  97,  3836. 

Soott  Bluff  to  DonaldsonviUe,  compari- 
son of  elements,  98,  3179,  3458. 

Soott  Blufi's  to  DonaldsonviUe,  1895-96, 
1897-98,  compared,  99,  3351,  3502. 

Donaldson vi lie  to  Carrolltou,  1893-94, 
1897-98,  compared,  99,  3351,  3502. 

Elements,  8cott  Bluffs  to  Donaldson- 
viUe and  DonaldsonviUe  to  Carrolltou, 
1893-94,  1897-98,  99,  3351,  3502. 

Dikes: 

Abattis  dikes,  99,  3512,  3536;  experi- 
mental, at  Point  Pleasant,  Mo.,  and 
Stewarts,  Mo.,  1900,  4574,  4782. 

Discharge: 

Results  of  discharge  measurements  at 
Columbus,  New  Madrid,  Fulton,  Helena, 
ArkaUHas  City,  Wilson  Point,  Red  River, 
Simmsport,  and  Carrollton,  94,  2858. 
Below  Cairo,   1851-99,  1900,4574,4782. 

Districts: 
District  map  of  lower  river,  97,  3836. 
First  and  Second  districts,  97,  3836; 

98.  3352, 3458 ;  99,  3336, 3512. 

Third  district,  97, 3836;  98,  3377, 3458; 

99,  3544,  3588;  1900,  4830, 4870. 
Fourth  district,  97,  3836. 

Dredges: 

Designs,  94,  3062;  96,  3758;  98,  3179, 
3458;  99,  3351,  a502. 

Photographs,  96,  3758. 

Tenders,  98,  3179,  3458. 

PriAcipal  features,  98,  3179,  3458. 

Tests,  99,  3351,  3502. 

,   Dredging: 

Fords  Crossing,  97,  3836. 

I  Cairo  to  Memphis,  1.  w.  season  of  1896; 
maps  and  hydrographs,  97,  3836;  season 
of  1898,  99,  3351,  3502;  season  of  1899, 
1900,  4574,  4782, 
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FloodM: 

MiMiasippi  Valley  overflowed  area, 
1891,  91,  3650.  Fourth  district,  93, 
3920;  94,3062;  97,3836.  Third  diatriot, 
94,  2870;  97,  3836;  98, 3377, 3458.  First 
district,  97,  3836;  98,  3352,34580  99, 
3512,  3536.  Maps,  profiles,  and  hydro- 
graphs  pertaining  to  Capt.  Townsend's 
paper  on  flood  heights,  95,  3956;  to  Col. 
Sater's  pax»er,  95,  3956.  Discharges  be- 
low Cairo,  1851  to  1899,  1900, 4574, 4782. 

Ganges: 

Location  of  gauges,  93,  3660. 

Gaage  relations  between  Cairo  and 
Helena,  diagram  of,  94,  2970. 

Tide  gauge  at  Biloxi,  Miss.,  96,  3758; 
at  Port  Eads  and  East  Bay,  99,  3351, 
3602. 

High  and  law  water.  (See  Hvdrograph8,) 
Profiles,  npper  Tensas  and  lower  Ya- 
zoo loYee  districts,  97,  3836;  98,  3377, 
3458;  Cairo  to  Fort  Jackson,  98,  3179, 
3458;  99,  3351,3502;  1900,  4574,4782. 

Sgdrograpks: 

Lake  Providence  Reach,  93,  3768. 

Carrollton  and  South  Pass,  1877-94, 
94,  2858;  1891-92,  94,  2558. 

Dredging,  Cairo  to  Memphis,  1896, 97, 
3836. 

St.  Francis  Lcyee  Board,  flood  of  1897, 
97  3836. 

6airo  to  Fort  Jaokson,  1897,  97,  3836; 
1899-1900, 1900,  4574, 4782. 

Low  water,  season  of  1897,  98,  3179, 
3458. 

Cairo  to  Carrollton,  1888-99,  99, 3351, 
3502. 

Biloxi,  Port  Eads,  East  Bay,  and  Red 
River  Landing,  99,  3351, 3502. 

River  and  tributaries,  1871-99,  1900, 
4574, 4782. 

Harbors  and  miacellaneous  placet  on  the 

river: 

Arkansas  City,  89,2597.  Ashbrook 
Neck,  93, 3768. 

Batchelors  Bend,  90,3288.  Bolivar, 
89,  2718,  90,  3288.  Batsells  Bar,  98, 
3179, 3458. 

Carrolls  to  Foster  Island,  87,  1560. 
Columbus  City  front,  90, 3210.  Cherokee 
Crossing,  98, 3179, 3458.  Carnthersville, 
99,  3512, 3536;  1900,  4796, 4822. 

Delta  Point,  89,  2718. 

Fleeces  Crossing,  98,  3179,  3468. 

Greenville,  88,  2280;  89,  2718;  90, 
3288;  92,  Atlas,  144;  93,  3768;  99,a544; 
3588.  Greenville  Bends,  90,  3288. 
Graves  Bayou  Bar,  98,  3179,  3458.  Gold 
Dust  Crossing,  98,  3179,  3458. 

Horsetail,  87,  1558.  Hopefield  Bend 
and  Memphis  harbor,  88, 2270 ;  89, 2698 ; 
91,  3595;  98,  3362,  3458. 

Hickman,  90,  3910;  95,3956;  1900, 
4796,  4822.    Helena,  90,  3212;  97,  3836; 


99,  3512,  3536;  1900,  4796,  4822.  Hath- 
aways  Crossings,  98,  3179,  3458. 

Islands  8-115,  75,  ii,  520.  Island  No. 
34  and  Island  No.  40,  98,  3179,  3458. 

Lake  Providence  Reach,  88,  2278 ;  89, 
2718;  90,  3288;  92,  atlas,  146;  93,3768. 
Louisiana  Bend,  90,  3288;  92,  atlas, 
145;  93,  3768.  Lazellos  Bar,  98,  3179, 
3458. 

Memphis,  88, 2208 ;  91, 3595 ;  93, 3730; 
94,  2918;  95,  3956;  96,  3758;  97,  3836; 
99,  3512,  3536;  1900,  4796,  4822.  Med- 
leys  Crossing,  98, 3179, 3458.  ( See  Hope- 
field  Bend  and  — ). 

Natchez  Bend,  82,  1510;  95,3956;  96, 
3758;  97.  3836;  98,  3436,  3458;  99,  3619, 
3654.    New  Orleans,  85,  2987;  88,  2294; 

89,  2718;  92,  atlas,  140,  150,  151;  95, 
3596;  97,  3836;  98,  3436,  3458;  99,  3619, 
3654.  New  Madrid,  95,  395(J;  97,3836; 
99,  3572,  3536;  1900,  4796,  4822.  New 
Madrid,  showing  scour  and  discharge 
section,  1900,  4574,  4782. 

Osceola  Bar,  98,  3179,  3458. 

Passes  to  Grand  Cairo,  81, 2738.  Plum 
Point  Reach,  88,  2264;  89,  2680;  90, 
3210;  93,  3738;  95,  3956;  96,  3758;  97, 
3836;  98,  3352,  3458;  99,  :t5l2,  3536; 
1900,  4796,  4822.  Presidents  Island 
Crossin^^,  98, 3179,  3458.  Point  Pleasant 
Bar,  98,  3179,  3458;  99,  3512,  3536. 

Rocky  Point,  98,  317J»,  3458. 

St.  Lonis  bridge  to  Foster  Island,  87, 
1557.  Sam  Phillips  Crossing,  98,  3179, 
3458. 

Tumbull  Island,  88,  2300. 

Vicksburg,  78, 644 ;  88, 2284 ;  89,  2718 ; 

90,  3288;  93,  3768.     Vancluse,  89,  2718. 
Vidalia  (see  Natchez.) 

Levees. 

Arkansas,  91,  3650:  93,  3768.  Atcha- 
falaya,  93, 3920 ;  98, 3436, 3458 ;  99.  3619, 
3654 ;  1900,  4909,  4934. 

Barataria  and  Lake  Borgne,  93,  3920; 

98,  3436,  3458;  99,  3619,  3654;  1900, 
4909,  4934. 

Crevasses,  closing  of,  93,  3920;  97, 
2836. 

First  and  second  diRtricts,  94, 2918 ;  95, 
3956;  96,  3758;  99,  3512,  3536;  98,  3352, 
3458;  1900,  4796,  4822.  Fourth  district, 
94,3062;  95,3596;  96,3758;  97,3836. 

Homochitto,  96,  3758;  99,  3(a9,  3654. 

Lafourche,   93,  3920;   98,  3136,  3458; 

99,  3619.  3654 ;  1900,  4909,  4934.  Lake 
Borgne,  93,  3920;  98,  3436,  3458;  99, 
3619,  3654;  1900,  4909,4934.  Lines  of 
1897,  97,  3836.  Louisiana,  91,  3a50;  93, 
3768.    Lower  river,  91,  3650. 

Pontchartrain,  93, 3920 ;  98, 3436, 3458 ; 
99,  3619,  3654;  1900,  4JK)9,  4934.  Pro- 
files, 93,  3768;  94,  3062;  (Yazoo  and 
Tensas  levees),  94,  2970;  95,  ^596;  97, 
3836;  98,3352,3458;  99,3512,3536;  (St. 
Francis),  97,  3836;  98,  3352,  3458;  99, 
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3512,  3536;  (White  River),  97,  3836;  98, 
3352,  3458;  99,  3512,  3536. 

Second  district,  93,  3724.  Sections 
(fourth  district),  93, 3920;  98, 3352, 3458. 
Section  of  sinking  levee  at  Stop  Landing, 

98,  3377,  3458. 

Tensas,  93,  3768,  3920;  98,  3436,  3458; 

99,  3619,  3654;  1900,  4909,  4934. 

Megimen. 

90, 3192.  Lake  Providence  Reach,  93, 
3768. 

BevetmenU. 

Details  of  work  (photographs),  90, 
3210.  Now  Madrid,  94, 2918.  Lake  Prov- 
idence, 90,  4830,  4870;  96,  3758.  Delta 
Point,  1900,  4830,  4870.  Ash  brook  Neck, 
1900,  4830,  4870.  Greenville  harbor, 
1900, 4830, 4870.  Giles  Bend.  1900, 4909, 
4934.    Kompe  Bend,  1900,  4909,  4934. 

Biv€r8. 
Red  River,  at  mouth,  88,  2300.    Atcba- 


falaya  and  Mississippi,  junction,  92, 
atlas,  148.  Red  and  Atchafalaya,  Turn- 
bull  Island  improvement,  93,  3920. 
White  River,  Clarendon,  94,  2858. 

Surreys. 

New  Orleans,  93,  3920.  Natchez  and 
Vidalia,  93,  3920.    Plum  Point  Reach, 

94,  2918.  Results  of  surveys  oonneoting 
Arkansas  levees  with  Mississippi  River 
levees  in  Tensas  district,  1900,  4890, 
4870. 

Driangttlation, 

Secondary.  Port  Louisa  to  Gordons 
Ferry,  93,  3590;  thence  to  Prairie  da 
Chien,  94,  2858;  thence  to  lYempelean, 

95,  2956;  thence  to  Miuneapolis  (and 
stone  lines),  96,  3758;  St.  Paul  to  Ait- 
kin, Minn.,  99,  3351,  3£02  (including 
stone  line  bench  marks). 

Velocity  obeervaiion, 
Louisiana  Bend,  at  Shipland,  93, 3768. 


Part  J« — Clinton,  Iowa. 


Enirineers* 

Chibk  of  Enginkbrs.  Report,  91, 
267. 

Enginker  in  Chargk.  Maj'.  A.  Mac- 
kenzie, 1890.    Reports,  91,  2isr7,  2188. 

Physical  ciiaracteristics. 

Description  of,  91,  2188. 

Plans. 

By  Maj.  Mackenzie,  in  1890,  for  closing 


dam  between  Little  Rock  Island  and  the 
tow-head  to  its  left ;  estimate  $5,000, 9X, 
2189. 

Surveys. 

Survey  to  remove  bars  north  of  Little 
Rock  Island,  at  and  above  Clinton,  or- 
dered by  act  of  Sept.  19, 1890,  made,  1890» 
under  direction  of  Mig.  Mackenzie,  9X, 

2188. 


Part  K«— Des  Rloines  Rapids  (including  canal  and  dry  dock)< 


Contracts.^ 

Henegan  <&  Son,  section  work,  68, 420; 
delay  of,  69, 221 ;  failure  and  relinquish- 
ment of  contract  by,  69,  221. 

C.  E.  Tobie,  stone  for  lower  lock,  69, 
236;  delay,  69,227;  failure,  69,  212, 227 ; 

73,  426. 
J.  J.  Dull,  continuing  section  work  re- 
linquished by  Henegan  &  Son,  69,  222. 

Dull  6l  Williams,  continuing  section 
work  to  amount  o  f  appropriation ,  $200,000, 
70, 284, 308 ;  work  continned,  on  faith,  by 
D.  &,  W.  after  expiration  of  appropriation, 
70, 295 ;  extended  to  cover  appropriation, 
$250,000,  71,  282;  extended  to  cover  ap- 
propriation, $341,i00,  71,  283;  reliable 
character  of  contractors, 72,  317. 

F.  D.  Van  Wagenen,  section  work,  73, 
430. 

J.  W.  Kittle,  section  work,  74, 305;  ex- 
tension of  time  asked  for  and  granted, 

74,  306;  completed  Dec.  26, 1874,  75,454. 
Case  &  Co.,  stone  for  lock  work,  69, 

227 ;  new  contract  (from  open  market  bids) 
made  with,  71,  286. 

(I  Sur\-ey— Reports:  July  12,  1829;  Dec.  6,  1837.  estimate  $1S9,G22;  Apr.  6,  1854,  estimate  1219310^ 
1195,470.    (H.  Doc.  No.  482,  55th  Ccmg.,  2d  sess.) 
b  (Contract  and  hired  labor,  compariaon  of  prices  and  cost,  75,  460;  76,  657,  659. 


Appropriattons.    (See  p.  644.) 

Authority  in  appropriation  biU  to  pay 
land  damajp^es,  68,  396. 

Kflfect  of  limited  and  irregular  appro- 
priations,  67,  280;  70,  59;  72,  324,  326, 
328 ;  76,  a59. 

Economy  of  large  appropriations,  71, 
288;  72,318;  73,323. 

Cause  for  increased  appropriations,  72, 
324,  326. 

Coninieree* 

Amount  of  comn^erce  benefited  by  im- 
provement, 67,  266,  279. 

Length  of  season  of  navigation,  67, 278. 

Suspended  during  low  water,  67,  279. 

Cost  of  transferment  of  cargoes,  67, 
279,  306. 

The  rapids  a  barrier  to  40,000  miles  of 
internal  navigation,  67;  279. 

Dimensions  of  improvement  required 
for  commerce,  67, 323. 

Rules  and  regulations  to  govern  use  of 
oanal,  78,  745;  85,  1701. 

Total  amount  of  traffic  passing  through 
canal  from  1877  to  1891,  91,  2182. 
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WellSyTlmbennan  i&Co.,  stone  for  lower 
lock,  71,  287;  73,  430;  stone  for  guard 
lock,  75,  462. 

£.  Owen,  labor  ou  lower  lock,  69,236; 
71,  284,  285,  288;  l»jid  work,  78,  737. 

W.  Johnson,  labor  un  niiclcUe  lock,  71, 
2S6,  288;  73,430. 

J.  W.  Kittle,  labor  on  guard  l^ok,  74, 
305;  extension  of  time  granted,  74,  306; 
oontract  completed  Dec.  20, 1874,  75, 454. 

J.  Clark,  cement,  69, 236 ;  71, 287 ;  new 
contract  made,  71, 287, 288 ;  new  contract 
made,  73,  430. 

St.  Louis  Cement  Co.,  cement  for  guanl 
lock,  75,  462. 

J .  S.  Rearden,  lock-  gate  timber,  70, 300, 
308;  abandoned  Feb.  5,  1870,  70,  300. 

J.  Carroll,  remainder  of  lack-gate  tim- 
ber, 70, 300, 308 ;  contract  completed  Mar. 
10,  1870,  71,  288. 

Copeland  &.  Co.,  planing  lock-gate  tim- 
ber, 70,300;  completed  Not.  17, 1870;  71. 
288. 

M.  Sellers,  lock-gate  castings,  70,  299, 
308;  completed  May  19,  1871,  71,  287. 

ISSl.  Tallaut  Marble  Co.,  riprap 
stone,  $2.34  per  c.  y.,  82, 1779. 

I SSS*  Patterson  Brothers,  riprap 
atone,  $3  x>er  c.  y.,  82, 1779. 

1 S  S4 •  Patterson  Brothers,  stone,  85, 
1698, 1708. 

1  SS6«  Patterson  Brothers,  stone,  8 7, 
1€5'2. 

1SS7.  Meacham  &  Wright,  hydrau- 
lic cement,  87, 1652. 

1 !« S 8.  Patterson  Bros. ,  stone,  $8,259, 
89,  1771.  W.  J.  Bwatch,  iron,  $581.94, 
89,  1770.  Carson  &  Hand,  timber, 
$6,915, 89, 1770. 

I S89.  Patterson  Bros.,  stone,$1 0,350, 
89, 1771.  Meacham  &,  Wright,  hydranlic 
cement,  $  1 .  16  per  barrel,  89, 1771.  F.  W. 
Menke  Stone  &,  Lime  Co.,  stone  office 
bnilding,  $5,952,  90, 2061. 

Engrineers. 

Chief  ok  Emoikeicr6.  Order  of,  as- 
signing Lt.  Col.  Wilson  (Thirty-fifth  In- 
fantry)  to  charge,  67,  273. 

Letter  concerning  settlement  of  land 
damages,  68,  395. 

Reports,  66.  4,  ii,  41,  iii,  33,  37;  67, 35; 
68,  52,  385;  69,  44;  70,  59;  71,  55;  72, 
51,319;  73,52;  74,59;  75,64;  76,83; 
77,83;  78,101;  79,133;  80,177;  81, 
238;  82,  232,  233;  83,  239,  240;  84,  242, 
243:  85,263,264;  86,253,254;  87,219, 
220,  221;  88,  198,  199;  89,  233;  90,  208, 
209;  91,266;  92,254,255;  93,286;  94, 
263. 

BOARD8  OF  Engineers. 

The  work  previone  to  1866  in  charge  of 
a  board  of  engineers,  66,  4. 

Board  constituted,  1867,  to  consider 
and  report  on  plan  for  improvement  of 
Miflaisaippi  River  at  Des  Moines  Kapids, 

9207—02 ^43 


without  restrictions,  67.  310.  Board 
adopted  and  recommended  modifications 
of  project  presented  by  Lt.  Col.  J.  H. 
Wilson  (see  Prafect);  recommendation 
approved  by  Chief  of  Engineers,  67,  36, 
265  307, 350, 352.  (Col.  Maoomb,  Lt.  CoL 
Wilson,  M^j.  Warren,  W.  M.  Roberta, 
U.  8.  C.  £.,  and  Capt.  Uaina.) 

Board  convened,  1871,  to  report  on  con- 
dition of  improvement,  progress  made, 
work  to  be  done,  and  the  causes  of  differ- 
ence, if  any,  in  estimated  cost  of  com- 
pletion and  estimates  submitted,  72, 319. 
Board  reviewed  the  work  done  and  to  be 
done,  72,  321, 323;  reported  it  carried  on 
in  strict  accordance  with  the  laws  of 
Congress,  72.  323;  the  increased  esti- 
mated cost  or  completion  due  to  partial 
appropriations,  72,  324.  (Col.  Macomb, 
J.  H.  Wilson,  U.  S.  C.  £.,  and  Capt. 
Bnmham. ) 

Engineers  in  Charge: 

Capt.  J.  H.  Wilson,  1866-71;  66,  ii,  41; 
67,  273.  Reports,  67,  264,  275;  68,  385; 
69,212;  70,  2W3;  71,263. 

Col.  J.  N.  Macomb,  1871-77;  71,  56. 
Reports,  71,  258;  72,  282,  325;  73,  416; 
74,303;  75,454;  76,657;  77,536. 

Joint  report  of  Col.  Macomb  and  J.  H. 
Wilson,  V.  S.  C.  E.,  72,  325. 

Capt.  A.  Stickney,  1878-81;  78,  101. 
Reports  on  maintenance  and  operations, 
78,733;  79,1151;  (Maj.),  80,  1555;  81, 
1731. 

MiO*  ^'  Mackenzie,  1881-94.  Reporta, 
82,  1777,  1781;  83,  1413,  1416,  1422;  84, 
1576,  1580,  1586;  85,  1697, 1700, 1707;  86, 
1465,1468,1477;  87,1639,1644,1651;  88, 
1518,1521,1,527;  89,1767,1772,1776;  90, 
2060,2064,2070;  91,  2172,2174;  92,  1772, 
1773;  93,  2240;  94,  1683. 

Assistants  : 

D.  C.  Jenn^'.  Report  on  location  and 
cost,  67, 282.  U.  8.  C.  E.  in  local  charge. 
Report,  68,  396. 

H.  A.  Ulffers,  67, 275 ;  69, 226 ;  70, 298. 
Report  on  geology  of  rapids,  67,  305. 

E.  T.  Hoffman,  67,  275. 

Capt.  L.  C.  Overman.  Reports,  68, 
391 ;  69,  219. 

A.  Notz.  70,  298. 

O.  8.  Willey ,  70,  298 ;  72,319;  73,421. 

Second  Lt.  J.  E.  Griffith,  69,  228;  70, 
299;  71,  288;  72,  319;  73,  421. 

Mr.  Bayless,  72,  319. 

Mr.  Middleton,  72,  319. 

E.  Rennet,  68,  394. 

A.  H.  Blaisdell,  71,  284;  72,  317;  73, 
421. 

J.  H.  Striedinsper,  68,  394. 

Capt.  A.  Stickney  assigned  to  local 
charge  Oct.  21,  1872,  73,  416.  Reports, 
73,  416;  74,  304;  75,  465;  76,  658;  77, 
537. 
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£.  H.  Worrall,  68,  394;  69,  224;  71, 
284;  72,319;  73,421. 

0.  L.  Wetmore,  68,  394;  69,  224. 
A.  G.  Keefer,  68,  394;  69, 226. 

W.  Hormuth,  68, 394 ;  69, 225 ;  70, 298. 

1.  P.  Frizell,  69,  226 ;  70,  299. 

Capt.  A.  H.  Bnmham  in  local  charge, 
71,  266,  282;  72,  815;  73,  428. 

Capt.  A.  Stiokney,  73,  416. 

M.  Meigs.  Reports,  82,  1779,  1782; 
83, 1415, 1419,  1423;  84,  1578, 1582, 1588; 
85, 1699,  1704,  1708;  86, 1465, 1473, 1477; 
87,  1642,  1648,  1652;  88,  1525,  1528;  89, 
1774 ;  90, 2061, 2067, 2070 ;  91, 2173, 2183 ; 
92, 1772, 1777. 

Estimates*    (See  Plans  and  Prujeoti.) 

Original  project,  improving  natural 
channel  200  r.  wide  and  4  f.  deep,  $2,662,- 
797, 67, 280, 324, 325, 350 ;  increased  width 
and  depth,  67,  325,  350. 

Of  plans  discussed  by  Board  of  Engi- 
neers, improving  natural  channel  of  river 
by  rock  excavation  200  f.  wide  and  5  f. 
deep,  $3,504,182,  67,  325,  350. 

Of  ''dams  entirely  across  river,  with 
locks,  etc.,"  $2,460,091,  67,  327,  350. 

Of  G.  Edmunds,  plan  ''dam  from  island 
to  Illinois  shore,  etc.,"  $1,926,720,  67, 
332,350. 

Of  "an  excavated  shore  channel  on 
Iowa  side  (with  exterior  embankment),'' 
200  f.  wide  and  5  f.  deep,  $3,317,874;  for 
other  widths  and  depths,  67,  334,  350. 

Of  "canal  on  Illinois  side'' similar  to 
dimensions  of  plan  recommended  by 
Board  of  Engineers,  $3,271,430,  67,  343, 
350. 

Of  Lt.  Col.  Wilson's  plans,  canal  300  f. 
wide  and  6  f.  deep,  with  channel  on 
Montrose  Chain,  200  f.  by  6  f.,  $3,390,000, 
67,  285,  338;  for  canal  300  f.  wide  in  em- 
bankment, 200  f .  in  excavation,  Montrose 
Channel  6  f .  deep,  $3,110,000, 67, 285, 338 ; 
for  canal  300  f.  wide  and  5  f.  deep,  Montrose 
Channel  5  f.  deep,  $2,990,000, 67,286, 339; 
for  canal  300  f.  wide  in  embankment,  200  f. 
in  excavation,  Montrose  Channel  5  f.  deep, 
$2,710,000,  67,  286,  339. 

Plan  adopted  and  recommended  by 
Board  of  Engineers  July  20,  1867,  and 
approved  by  the  Secretary  of  War  (see 
PryecU),  $2,500,000,  67,  339. 

dost  of  maintenance,  $15,200  per  year, 
67,284. 

Of  cost  of  completion,  Dec.  9,  1870, 
$1,326,134,  71,  263;  Aug.  1,  1871,  $1,000,- 
COO,  71.  288;  as  revised  by  Board  of  En- 
gineers Dec.  2, 1871,  $1,734,659,  72, 325. 

Canal  excavation  exceeds  original  esti- 
mates 27,421  c.  v.;  reason  for,  71,  266; 
72, 324 ;  cause  of  increased  estimates,  72, 
51,324,326;  76,658. 

Report  of  Board  of  Engineers  Dec.  2, 


1871,  on  work  done  and  remaining  to  be 
done,  with  estimates  for,  72,  320. 

Of  cost  of  entire  completion,  Jane  30, 

1872,  $1,723,481,  72,  318. 

Estiuiates  increased  by  25,200  c.  y.  of 
rock  on  Montrose  Chain,  and  not  previ- 
ously recognized,  76,  658. 

Estimated  cost  of  operation  and  main- 
tenance of  canal  free  from  tolls,  $40,000, 
78,  738,  747. 

For  boom  at  head  <»f  ^ard  look,  $6,000; 
for  increasing  height  ot  guard  lock  walls, 
$16,000,  79,  1155;  for  completion  and 
operation  of  canal,  $129,065,  79,  1157. 

I^ei^al  Proceedinirs* 

Kules  and  regulations  governing  canal, 

78,  745. 

lieg'islalion. 

Laws  of  Iowa  inadequate  for  condem- 
nation of  private  lands  for  public  use; 
passage  of  special  law  for ;  lack  of  author- 
ity in  bill  making  appropriations  to  pay 
for  land  damages,  68,  396. 

Action  of  commissioners  in  settlement 
of  land  damages,  69,  228. 

A(*t  of  Congress  providing  that  no  tolls 
shall  over  be  collected  on  canal.  78,  738. 

Relating  to  operation  of  canal,  81, 385. 

Relating  to  construction  of  dry  dock, 
82,  233,  388. 

Relating  to  construction  of  pier,  85, 
1697. 

Operations*" 

1  §  70- 7 1  •  Progress  on  section  work, 
71.  266,  282;  progress  on  lock  work,  71, 
267,  284.  Difficulty  from  leaks  under 
banks  and  into  lock  pits,  71,  283. 

1871-7!i«  Progress  on  section  and 
lock  work,  72,  315, 316.  Operations  sus- 
pended from  July  21,  1871,  for  lack  of 
funds,  72,  317;  review  of  past  operations 
and  work  remaining  to  be  done,  72,  S21, 
323. 

1 8  7  2-  Y  8.  Operati ons  reaumed  Sep- 
tember 5, 1872,  72,  417.  Progress  on  sec- 
tion work,  73,  418;  near  completion  of 
lower  and  middle  locks,  73,  419.  Injury 
to  embankment  daring  the  winter,  73, 
417.  Section  work  suspended  from  No- 
vember 9, 1872,  73,  417.  Injury  to  lock 
timber  from  exposure,  73,  420. 

1  §73-74.  Completion  of  masonry  at 
lower  and  middle  locks,  74,  303;  comple> 
tion  of  section  work  in  lock  section,  74, 
303, 304.  The  United  States  assumes  the 
uncertain  element  of  cost  in  construction 
of  cofferdams,  74,  303,306. 

l§T4-7«{*  Progress  of  section  and 
lock  work,  75,  456.  Rock  excavation  at 
entrance  to  canal  completed,  75,  454, 457. 
Construction  of  catch  pools  at  creek 
mouths,  75, 455 ;  76, 657.    Difficulty  firom 


a  History  of  dry-dock  construction  at  the  Dc8  Molnee  Rapids  Canal,  01.  2176. 
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leaks  Tinder  canal  embankments,  75, 454. 
Comparison  of  cost  of  work  by  hired  la- 
bor and  contract,  75, 460. 

1875-76*  Removal  of  detached 
patches  of  rock  by  chieel  boats,  76, 657, 
661.  Progress  on  section  and  lock  work, 
76,  657. 659, 661.  Removnl  of  rock  from 
channel  through  Montrose  Chain,  76, 660. 
Construction  of  engine  houses  and  ma- 
chinery for  operation  of  locks,  76,  664. 
Cost  of  work  with  hired  labor,  76,  662. 
Disastrous  effects  of  floods,  76,  657, 659. 

1 671^7 7»  Completion  of  locks  and 
canal  prism,  77,  536,  538.  Progress  on 
lock  gates  and  machinery,  77, 539.  Re- 
sults obtained  with  hired  labor,  77,  537. 

I877-7S.  Completion  and  oi>ening 
of  canal  August  22,  1877;  partial  failure 
of  miter  sills  and  repair  of  same,  78, 101, 
734,  739,  742.  Purchase  of  dredge  for  op- 
erating in  canal,  78, 745. 

IS7S-79*  Maintenanco  and  opera- 
tion of  canal ;  dredging  rock  from  Mont- 
rose Channel  and  from  channel  in  front 
of  city  of  Montrose;  also  sediment  from 
priBm  of  canal ;  completion  of  lock  gates 
and  machinery,  79,  133,  1151. 

1S79-SO.  2,231  c.  y.  rock  removed 
from  channel,  80,  1557;  39,336  c.  y.  of 
mud  removed  from  canal;  lock  grounds 
grat'ed  and  riprap  face  wall  built,  80, 
1558, 1561. 

Operation  of  canal,  80,  1560. 

IMSO-SI*  1,481  c.  y.  rock  removed 
from  channel,  81, 1732.  Two  timber  cribs 
placed  at  entrance  to  canal;  9,003  c. y. 
mud  removed  from  canal ;  grading  lock 
grounds,  81. 1734.  Provision  for  future 
operation  of  canal,  81,  385. 

Operation  of  canal,  81,  1734. 

18SI-SS.  1.332  c.  y.  rock  removed 
^om  channel,  82,  1777,  1780;  352  c.  y. 
stone  placed  for  embankment  protection, 
82,  1777;  67,790  c.  y.  mod  removed  from 
canal ;  repairs  to  canal  embankment,  82, 
1781, 1783. 

I8S9-S3.  3,764  c.  y.  removed  from 
channel ;  14,223  s.  y.  riprap  face  stone  laid 
in  canal  embankment ;  pre)>arations  made 
for  raising  lower  lock  walls;  repairs  to 
guiding  cribs,  83,  1415;  repair  of  canal 
embankment,  looks,  and  dredge;  100,000 
c.  y.  mud  removed  from  canal,  83,  1419, 
1420. 

Operation  of  canal,  83, 1416. 

Preparations  for  construction  of  dry 
dock,  83, 1423. 

1888-84.  7,089  s.  y.  riprap  protec- 
tion placed  on  canal  embankment ;  east 
wing- wall  at  foot  of  canal  raised;  2,380 
c.  y.  of  rock  and  26,067  c.  y.  sand  removed 
from  channel,  84, 1577, 1579.  824  c.  y.  of 
rock  and  77,^1  c.  y.  sand  removed  from 
canal  and  approaches,  84, 1583.  Repairs 
to  dredge  boat  and  lock  machinery,  84, 
1584. 


Operation  of  canal,  84,  1580. 

Progress  on  dry  dock,  84, 1587, 1588. 

18§k-8ff.  4,608  c.  y.  riprap  stone 
placed  in  canal  embankment ;  west  wing- 
wall  at  foot  of  canal  raised;  1,814  c.  y. 
rock  removed  from  channel,  85,  1699. 
500  1.  f.  canal  embankment  repaired; 
44,103  c.  y.  of  deposit  dredged  from  canal 
and  approaches,  85, 1704. 

Operation  of  oanal,  85, 1700. 

Progress  on  dry  dock,  85, 1707. 

I885-86*  5,284  s.  y.  riprap  protec- 
tion placed  on  canal  embankment;  2 
guiding  cribs  placed  above  guard  lock, 
86, 1465.  65,970  o.  y.  of  deposit  removed 
from  canal  and  approaches;  repairs  to 
lock  machinery  and  dredges,  86,  1473, 
1474. 

Operation  of  canal,  86, 1468. 

Progress  on  dry  dock,  86, 1477.  Cost 
of  dredging  in  canal,  86, 1474. 

1880-87.  1,358  s.  y.  of  slope  wall 
laid  on  canal  embankment;  1,313  c.  y. 
stoBo  placed  along  foot  of  embankment; 
209  c.  V.  rock  removed  from  Nashville 
Channel,  87, 1640, 1642. 

Operation  and  care  of  canal;  78,537 
c.  y.  dredged  from  canal ;  repairs  to  canal 
embankment,  87, 1644, 1648. 

Progress  on  construction  of  dry  dock, 
87, 1651, 1652. 

1 887-88.  2,143s.  y.  of  slope  wall  laid 
on  canal  embankment,  88, 1519. 

Operation  and  care  of  canal,  88, 1521, 
1523, 1525. 

47,333  c.  y.  dredged  from  canal,  88, 1525. 
2,232  c.  y.  masonry  and  147  c.  y.  ripran  laid 
and  1,713  c.  y.  earth  and  272  c.  y.  rocK  ex- 
cavated at  dry  dock,  88, 1528. 

1888-89.  Construction  of  floating 
boom,  rock  removal  above  Nashville,  and 
elevation  of  lock  walls  at  lower  lock,  89, 
1768. 

Operation  and  care  of  canal,  89, 1772. 

86,278  c.  y.  dredged  from  the  canal,  89, 
1775.  Grading  and  paving  of  bottom  of 
dry  dock  complete^l,  pump  house  built, 
and  pump»  set  up,  89, 1776. 

1  (989-90.  Lock  chamber  walls  com- 
pleted; stone  office  building  built  at 
lower  lock  and  sluice  tender's  cottage  at 
Sandusky;  Sandusky  sluice  completed, 
90, 2062. 

Operation  and  care  of  canal,  90, 2064. 

23,830  c.  y.  dredged  from  the  canal.  90, 
2069.     Dry  dock  completed,  90,  2070. 

1 890-9 1  •  3,318  c.  y .  riprap  face  stone 
laid  in  canal  embankment;  work  of  rais- 
ing lock  walls  of  middle  lock  completed, 
91,  2172. 

Operation  and  care  of  canal  and  dry 
dock,  91, 2174. 

Lock  completed  in  accordance  with  ap- 
proved project,  91, 2172. 

1891-93.  1,017  c.y.  riprap  and  1)96 
c.  y.  rubblestone  used  in  repair  of  canal 
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embankment  j  l|27l0.  y.  of  slope  wall  laid; 
lock  walls  raised  and  lock  gronnds  filled 
and  graded  at  middle  lock,  92, 1772, 1773. 

Operation  and  care  of  canal  and  diy 
dock,  92,  1772,  1773. 

1893-94.  Two  patches  of  rook 
drilled  and  blasted,  and  one  gnide  pier 
bnilt,  94,  1683. 

Physical  characteristics. 

Of  Upper  MissisHippi  River  and  Des 
Moines  Rapids,  67,  275,  277,  305,  312. 

Rangeof  water  Bnrface,67,278, 318, 322. 

Sediment,  amount  of,  67,  321. 

Volume  of  discharge,  67,  321. 

Relation  between  rise  on  rapids  and 
rise  on  bars,  67,  322. 

Plans*    (See  Estimatet  And  Projecit.) 

Of  improvement  previous  to  1867,  "re- 
moving obstructions''  on  rapids,  66,  iii, 
36 ;  by  w  ideniug,  deepening,  and  straight- 
ening ohanuel,  by  removing  rock  from 
river  bed.  67,  264,  324,  325,  335.  Re- 
jected by  Capt.  Wil8on,  requiring  too 
long  to  complete,  too  expensive,  and  in- 
adequate, 67,  264,  280. 

OiLt.  Col.  J.  H.  Wilson,  subsequently 
modified  and  recommended  by  Board  of 
Engineers. 

Flans  examined  by  Board  as  follows: 
67,  324;  ''for  improving  natural  chan- 
nel of  river  by  ezoavatin<;  the  rock,"  67, 
324,  350;  rejected  as  contly  and  inade- 
quate, 67,  325,  335.  '*  For  dams  entirely 
across  river,  with  locks  for  steamboats 
and  chutes  for  rafts,  creating  nlack- water 
navigation,''  67, 326, 350;  rejeeted  as  de- 
stroying present  navigation  during  aver- 
age and  high  water,  67, 3  8. 

Of  G.  Edmunds,  jr.,  "being a  dam  from 
island  at  upper  chain  to  Illinois  shore, 
with  wall  from  west  end  of  dam,  and 
running  parallel  with  Iowa  Hhore,  etc.," 
67,  329,  350;  rejected  as  experimental 
and  inadequate,  67,  333.  For  ''an  exca- 
vated shore  channel  on  Iowa  side,  with 
an  exterior  (river)  embankment,"  67, 
333,  350;  compared  with  plan  recom- 
mended by  Board  of  Engineers,  67,  343 ; 
rejected  on  account  of  cost,  67, 335.  For 
a  similar  improvement  on  Illinois  side, 
67,333.  For  "a  canal  improvement  on 
lUinois  side"  (similar  in  construction  to 
canal  recommended  on  Iowa  side),  67, 
342,  350;  compared  with  plan  recom- 
mended by  Board  of  Engineers,  67,  345; 
would  require  dam  across  river  at  head 
of  canal,  or  else  excavation  of  rock  from 
bed  of  river,  67,  3^12,  348;  rejected  on 
account  of  the  dam  destroying  naviga- 
tion of  river  during  average  nnd  high 
water,  and  increased  cost  from  excava- 
tion of  rock  in  bed  of  river,  67,  342,  348. 
For  "Livermore's  improved  chutes,"  67, 
348;  rejected  as  experimental,  67,  349. 


For  "Bmnot   improved  float  gate  for 
j  sluices  in  dams;"  not  a  proper  plan  of 
!  improvement,  but  Board  deemed  it  of  snf- 
ficient  value  to  call  attention  of  Depart- 
ment to  it,  67,  349. 

Projects*  (See  ICsHmates  and  PlaH8.) 
Lt.  Lee,  1837,  natural  channel  of  river, 
excavation  of  rock  to  a  depth  of  4  f.  I>e- 
low  low  water  of  1864.  and  for  a  width 
!  of  200  f. ;  plan  partially  carried  out  by 
the  removal  of  about  25,000  c.  y.  of 
roclc,  ci»sting  $350,000,  66,  iii,  36;  67, 

264,  273,  324,  335.  Considered  by  Col. 
Wilson  as  requiring  too  much  time  for 
completion,  too  expensive,  and  ina4le- 
quate,  67,  264,  280,  324,  335. 

Lt.  Col.  J.  H.  Wilson  (Thirty-fifth  In- 
fantry), 1867,  for  a  lateral  canal  30  f. 
wide,  6  f.  deep  on  Iowa  side,  Keokuk  to 
Nashville  (7.6  miles),  with  two  lifts  and 
one  guard  look ;  embankments  20  f.  wide 
at  top,  carried  4  f.  above  high  water,  and 
protected  inside  and  out  with  riprap,  tlie 
canal  connecting  with  a  through  cat 
alonff  natural  channel  of  upper  chain, 
the  through  cut  to  be  200  f.  wide  and  5  f. 
or  6  f.  deep,  67,  36,  264,  281,  282,  3.35. 
Modified  by  Board  of  Engineers  May  13, 
1867,  viz,  embankment  to  be  reduced  to 
10  f.  wide  at  top,  to  be  carried  2  f.  above 
high  water,  canal  to  be  reduced  in  exca- 
vation to  a  width  of  250  f.,  the  riprap  on 
canal  side  of  the  embankment  to  be  car- 
ried to  a  height  of  12  f.  above  canal  bot- 
tom, the  oanal  to  have  a  minimum  depth 
of  5  f.  and  a  maximum  of  8  f.,  lock  cham- 
bers to  remain  as  fixed  by  Lt.  Col.  Wil- 
son (350  f.  by  80  f.),  reverse  gates  at 
outlet  unnecessary;  the  through  cut 
along  natural  channel  of  upper  chain  to 
be  further  investigated  by  engineer  in 
charge;  details  not  fixed  on  to  be  left  to 
be  arranged  by  engineer  in  charge,  sub- 
ject to  approval  of  Department,  67,  36, 

265,  307,  350.  Approved  by  Secretary  of 
War,  concurred  in  by  Chief  of  Engi- 
neers, 67,  36,  265.  Pier  at  lower  lock 
changed  from  300  f.  to  150  f.  in  length, 
71,  267.  (Col.  Macomb,  Lt.  Col.  Wilson, 
Maj.  Warren,  W.  M.  Roberts,  U.  S.  C.  E., 
and  Capt.  llains.) 

The  clo.*ied  canal  was  so  far  completed 
in  1877  as  to  peimit  passage  of  boa  to,  and 
was  opened  to  navigation  on  August  22, 
1877,  78,  101,  739,  742.  In  1880  it  was 
proposed  to  raise  the  side  walls  of  the 
middle  lock  and  build  two  guiding  cribs 
at  the  guard  lock,  80,  15&;  84,  1577. 
In  1884  it  was  proposed  to  place  two 
sluices  opposite  the  largest  oreek  to  pre- 
vent silt  being  carried  into  the  caual, 
84,1577;  86,  1467. 

In  1882  Maj.  Mackenzie  proposed  the 
construction  of  a  dry  dock  in  connection 
with  the  canal  400  f.  long,  100  f.  wide, 
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and  located  on  the  riTer  side  of  the  oanal 
above  the  middle  look;  estimate,  $125,- 
COO,  83,  1422,  1423. 

From  1866  to  1886,  $4,517,950  had  been 
ftppropriated  for  the  coostruction  of  the 
canal  and  channel  throagh  the  rapids, 
$360,500  for  the  maintenance  and  opera- 
tion of  the  canal,  and  $108,750  for  the 
constmction  of  a  dry  dock,  leaving  the 
amount  required  to  complete  canal  proj- 
ect $101,745,  and  the  dry  dock,  $16,250, 
86,  1467, 1469,  1478. 

In  18S9  Mi^.  Mackenzie  proposed  rais- 
ing the  lock  ^alls  of  the  lower  lock,  the 
construction  of  an  oflSce  bnilding  at  the 
lower  lock,  rock  excavation  above  guard 
lock,  sluice  construction,  and  protection 
of  outside  slope  of  oanal  embankment; 
estimated  cost,  $47,194,  89, 1768. 

Project  completed  in  1892,  92,  1772. 


I  Surveys. 

I      Surveys  preyiously  made  by  Lee  and 
WarreA  of  little  use  in  later  examina- 
I  lion,  67,  275. 
I      Surveys,  comparison  of,  67,  316. 

Surveys  to  determine  land  damages, 
I  68,  395. 

Surveys  and  test  levels,  to  determine 
accuracy  of  previous,  72,  317. 

Surveys  in  1876  develop  25,200  c.  y.  of 
rock  not  previously  estimated,  76,  658. 

Map8. 

Maps  of  surveys.  Appendix  i,  66.  List 
of  maps  and  plans  made  to  June  30, 1868, 
68,  »»4. 

91,  2177. 
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Appropriations.    (See  page  644.) 

Contracts* 

IS 79.  S.  Sample,  shore  protection 
and  dams  at  Canton,  80,  1508,  1514. 
Whitney  &  Sons,  dredging,  Quincy,  15iV 
cents  per  c.  y.,  and  dam  construction,  80, 
1545. 

1 8 SO.  Whitney  dr  Sou,  shore  protec- 
tion and  dams  above  Gregory's  Landing, 
81, 1698.  C.  M.  Cole,  dam  constmction 
and  shore  protection  at  Denmark  Island 
and  Westport  Chute,  81,  1698,  1699. 
W.  A.  dt  J.  C.  Patterson,  dam  construc- 
tion and  shore  protection,  Alexandria, 
Mo.,  81,  1716.  H.  S.  Brown,  dredging, 
Quincy,  18  and  20  cents  per  c.  y.,  81, 1718. 
H.  S.  Brown,  dam  construction,  shore 
protection,  and  dredging,  Hannibal,  81, 
1721. 

ISSl.  W.  A.  &  J.  C.  Patterson,  dam 
oonstmction,  Alexandria  Harbor,  Mo.,  82, 
1786.  H.  S.  Brown,  dredging,  Quincy,  20 
and  23  cents  per  c.  y.,  81, 1718.  W.  A.  Sl 
J.  C.  Patterson,  dam  construction,  Louisi- 
ana, 81, 1723. 

1 8  S  2*  Patterson  Brothers,  shore  pro- 
tection and  dams  near  Louisiana,  83, 
1400.  H.  S.  Brown,,  brush  and  stone  re- 
vetment below  Quincy,  83, 1400. 

1 884  •  H .  S.  Brown,  dredging,  Quincy 
Bay,  14  cents  x>er  c.  y.,  85, 16K7.  Patter- 
son Brothers,  shore  protection  and  dams 
near  Louisiana,  85,  1685,  1687;  86,  2853. 

1 885*  H.  S.  Brown,  dredging,  Quincy 
Bay,  14  cents  per  o.  y.,  86,  ^54. 

IS  NO.  H.  S.  Brown,  shore  protection 
and  dams,  87, 1610. 

1887.  Patterson  Brothers,  shore  pro- 
tection and  dams,  87, 1610.    £.  M.  Mor- 


ton and  others,  towboat,  87,  1612. 
J.  Spect,  centrifugal  pump,  87,  1612. 
M.  Von  Hein,  flatboats,  87, 1613. 

1888.    J.  Kichtman,  brush,  72  cents 

?er  c.  y.,  rock,  $1.53  per  c.  y.,  88,  1463. 
rice  Sl  King,  repairing  levees,  10.9  cents 
per  c.  y.,  89,  1717.  A.  J.  Whitney,  rock, 
$1  to  $1.29  per  c.  y. ;  brush,  50  cents  to  60 
cents  per  c.  y.,  89,  1719.  H.  S.  Brown, 
rock,  $1.50  per  c.  y.,  89,  1720. 

1890.  M.  Von  Hein,  repairing  barges, 
$3,950.  F.  Menke,  rock  64  cents  per  c.  y. 
Reid,  Brose  ^  Kbert,  rock,  6S!t  cents  per 
c.  y.  11.  L.  Hart,  rock,  54t  cents  per  c.  y. ; 
brush,  29^  cents  per  c.  y.  Hannibal  Lime 
Co.,  rock,  50  cents  per  c.  y.  J.  G.  Fox, 
brush,  35  cents  per  c.  y.,  91,  2120. 

1891.  Tigue  <&  McCaifery,  rock  69 
cents  per  c.  y.  H.  S.  Brown,  dredging, 
12.4  cents  per  c.  y.,  91,  2121. 

1893.  H.  L.  Hart,  rock,  62  to  66 
cents  per  c.  y. ;  brush,  29^  cents  per  c.  y. 
Reid,  Brose  &  Ebert,  rock,  69|  cents  per 
c.  y.  Hannibal  Lime  Co..  rock,  53  cents 
per  c.  y.  F.  W.  Menke,  rock,  62  cents 
per  c.  y.,  92,  1771. 

Eniflneers. 

Chikf  of  Knginrbrs: 

From  Des  Moines  Rapids  to  month  of 
Illinois  River.  Reports,  80, 172 ;  81, 232 ; 
82,  227;  83,  2.36;  84,  239;  85,  261;  86, 
249, 251 ;  87,  217. 

Alexandria  Harbor,  Ind.  Reports,  80, 
175;  81,  235;  82,  233;  83,  240. 

Quincy,  111.  Reports,  80, 175 ;  81, 235, 
236;  82,  233,234;  83,  241;  84,  243;  85, 
265, 266, 1717. 

Hannibal,  Mo.  Reports,  80,175;  81, 
236;  82,234;  83,  24L 
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Louisiana,  Mo.  Reports,  80, 177;  81, 
237;  82,234;  83,242;  88,196,1466;  89, 
230;  90,  206;  91,  263;  92,  253.    * 

Boards  of  Enginbers: 

Mississippi  River  Commission.  Re- 
ports, 81,  2742,2755;  85,  2539;  86,2143; 

87,  2690. 
Convened  at  Qninc^,  111.,  Oct.  24, 1887, 

by  8. 0.  No.77,  to  consider  and  report  apon 
improvement  of  Mississippi  River  from 
Des  Moines  Rapids  to  moatli  of  Illinois 
River.  Report,  88,  1466.  (Lt.  Col.  Mer- 
rill, Majs.  Mackenzie  and  Miller,  and  2d 
Lt.  Craighill.) 

Convened  at  Qnincy,  111.,  Feb.  18, 1891, 
by  S.  O.  No.  77,  to  report  upon  the  reopen- 
ing of  Willows  Slough  or  some  other  chan- 
nel from  Mississippi  River  to  Quinoy  Bay. 
Report,  91, 2131.  (Mn^s.  Mackenzie,  Mil- 
ler, and  Ruifner.) 

Engineers  in  Charge:' 

Maj.  A.  Mackenzie,  1880-84 : 

From  Des  Moines  Rapids  to  mouth  of 
Illiuois  River.  Reports,  80,  1506, 1514, 
1526;  81,  1696,2755;  82,  1763;  83,  1395; 

84,  1560;  85,1685. 
Transferred  to  Mississippi  River  Com- 
mission, Sept.  1, 1884.    Reports,  85,  261, 
2539;  86,2113;  87,2690. 

Transferred  to  Engineer  Department 
by  act  of  Aug.  5,  1886, 86,  459. 

Capt.  E.  H.  Ruffner,  1885-92.    Reports, 

85,  2851,2860,2935;  86,  2154;  87,  1607, 
2719;  (Maj.),  88,  1461;  89,  1717;  90, 
2005;  91,2119,2125. 

Mig.  A.  Mackenzie,  1888-^9.    Reports, 

88,  1479;  92,1766. 

O.  N.  Caffee.  Reports,  81,  1699,  1717, 
1721;  83,  1401;  84,  1586, 1590. 

C.  W.  Durham.  Reports,  82, 1788 ;  83, 
1402,1426;  84,  1563. 

E.  F.  Hoffman.    Report,  84,  1565. 

M.  Meigs.    Report,  84,  1568. 

Ope  rations.  <» 

1879-§0«  Construction  of  brush  and 
stone  dams  and  shore  protection  at  Can- 
ton, Gilbert's  Island,  and  Slim  Island; 
dredging  at  Hannibal  and  below  Cincin- 
nati Landing.  80,  1506-1513.  Qnincy 
Harbor,  1,800  f.  of  spur  dams  built  and 
48,900  0.  y.  dredged  from  Quincy  Bay,  80, 
1544-1545. 

I  §  8<^§  I  •  Construction  of  brush  and 
stone  dams  and  shore  protection  at  Gil- 
bert's and  Denmark  islands,  Gregory's 
Landing,  nnd  Westport  Chute,  81,  1696- 
1699.    8,417  c.  y.  brush  and  stone  placed 

a  Alexandria  Harbor,  Mo.    Reports,  80.  1543:  81. 1715:  89.  1786;  88. 1424. 

Quincy  Harbor  and  Bay,  111.    Reports,  80. 1543;  81.  1717:  89.  1786;  88. 1424,  1425;  84.  1588. 1590;  i 
1709, 1717. 

Hannibal,  Mo.    Reports,  80. 1546:  81. 1719;  89.  1789;  88.  1428. 

Louisiana,  Mo.    Reports,  81.   1723,  1724;  89. 1790;  88.  1428. 

b  Comparative  cost  ol  brush  and  stone  pier  since  1872  to  1885, 85, 1405.    Comparative  coat  of  dredge- 
ing  from  1878  to  1885,  88.  1407. 


in  wing  dams  at  Alexandria,  81,  1717. 
Quincy  Dam,  closing  square  chutes  com- 
menced and  15,305  c.  y.  dredffed  from 
Qnincy  Bay,  81,  1717.  1718.  Hannibal, 
54,000  c.  y.  dredged  rrom  bar,  and  the 
construction  of  dam  at  Glasscoz  Islaufl, 
81, 1719.  Louisiana,  spur  dam  opposite 
steamboat  landing  commenced,  81,  287. 

18§l-89.  Construction  of  brush  and 
stone  dams  and  shore  protection  at  Gil- 
bert's and  Denmark  islands,  Gregory's 
Landing,  Canton  and  Smooths  chutes; 
construction  of  dredge  and  dumps  in  prog- 
ress; operations  at  Dixon  Quarry,  82, 
1763-1766.  3,785  c.  y.  brush  and  stone 
placed  in  wing  dams  at  Alexandria,  82, 
1786.  Project  completed,  83, 1426.  Han- 
nibal,  49,712  c.  y.  dredged  from  bar  and 
lower  wing  dam  completed,  82,  234. 
Louisiana,  spur  dam  completed  to  length 
of  1,000  f.,  82,  1791. 

1889-88.  Construction  of  brush  and 
stone  dams  and  shore  protection  at 
Gregory's  Landing,  Quincy,  Hannibal, 
Louisiana,  Cap  auUris,  Boeter'sand  i>ar- 
denne  islands;  progress  on  dredge  and 
dump  boats ;  operations  at  Dixon  Quarry, 
83,  1395-1403.  Quincy  Bay,  63,677  c.  y. 
dredged,  83,  1426. 

1888-  <4«  Construction  of  brush  and 
stone  dams  and  shore  protection  at  Louisi- 
ana, Quincy,  Gilbert's  Island,  Alexan- 
dria, Marion  City,  Hannibal,  Canton, 
Denmark  Island,  and  Dardenne  Island; 
dredgingat  Ho  ward's  (Smoot's)  Crossing, 
and  above  Mundy's  Landing ;  completion 
of  dredge  and  dumps,  84,  15w>-1570. 
Quincy,  wing  dams  built  ^n  1879 strength- 
ened, and  protection  placed  at  head  of 
Island  427,  84,  1589. 

1 884-89.  Works  transferred  to  Mis- 
sissippi River  Commission,  Sept.  1,  1884, 
85,  261. 

Construction  of  brush  and  stone  dams 
and  shore  protection  at  Louisiana, 
Quincy,  Brokau  Island,  Canton,  and  La 
Grange  and  Bolton  Island,  85, 1685, 2539, 
2935. 

1885-86.  Repair  of  dams  at  Car- 
roll's, Coon,  and  Slim  islands:  new  dams 
commenced  atWestportChnte;  Northand 
South  Fritz  islands;  dredging  at  Quincy 
Bay,  Hickorv  Chute,  and  Wyaoonda 
Bar,  86,  2143,  2154-2156,  2851, 2853.  Re- 
pair of  closing  dams  at  Denmark,  Car- 
roll's, Hickory,  and  Slim  islands;  con- 
struction of  dams  at  Westport  Chute  and 
Fritz  Islands;  completing  revetment  at 
Cincinnati  Landing ;  dredging  at  Quincy 
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Bay,  Hickory  Chute,  and  Wyaconda; 
minor  repairs  and  work  on  shore  protec- 
tion, 87,  2691,  2719. 

1SS6-SY.  Dredging  at  mouth  of 
Hamburg  Bay:  dam  construotion  at 
Oyster  Island,  Islands  500  and  501,  Gil- 
bert's Island,  Cincinnati  Chute,  and  Tur- 
ner's Island ;  construction  and  operation 
of  hydraulic  dredge,  87, 1608-1612. 

1SS7-SS.  4,627  c.  v.  rock  and  8,762 
o.  y.  brush  placed  in  aam  construction 
near  Cap  an  Gris;  3,000  c.  y.  rock  and 
1,339  c.  y.  brush  used  in  stone  protection 
at  Island  500  and  at  Cap  au  Gris,  88, 
1461.  1,225 1.  f.  of  brush  and  stone  dam 
built  at  Martins  Landing;  4,686  c.  y. 
rock  and  1,731  c.  y.  brush  used  in  reyet- 
ment  at  Barrack  Island  and  Island  507 ; 
2^11  c.  y .  rock  placed  in  Dardenne  Island 
Dam;  1,583  c.  y.  rock  used  in  repair  of 
shore  protection  at  Bottlers  Island  Tow- 
head,  88«  1462. 

Unber  contract. 

2,571  c.  y.  rock  and  2,153  c.  y.  brush 
placed  in  dam  and  shore  protection  at 
Gilbert  Island;  1,852  c.  y.  rock  antl  2,097 
c.  y.  brush  used  in  completion  of  main 
dam  at  Turners  Island,  88, 1462 ;  7, 127  o. 
y.  rock  and  5,628  c.  y.  brush  used  at  Stag 
Island  Dam ;  5,220  c.  y.  rock  and  2,832  c. 
y.  brush  used  in  construction  of  1,800  1. 
f.  of  wing  dam  above  Hannibal,  88,  1463. 

18SS-S9.  245,000  c.  y.  material  used 
in  repair  of  levees,  89,  1719;  37,962  c.  y. 
rock  and  23,670  c.  y.  brush  used  in  con- 
struction and  repair  of  wing  dams  and 
shore  protection,  89, 1720. 

Hired  labor: 

19,200  c.  y.  gravel  dredged  and  dumped 
upon  Westport  Chute  Dam;  3,706  c.  y. 
dredged  from  channel  above  Hamburg 
Bay,  89,  1721. 

1889-90*  24,200  c.  y.  rock  and  12,108 
c.  y.  brush  used  in  construction  and  re- 
pair of  wing  dams  and  shore  protection, 
90,2006. 

67,568  c.  y.  dredged  from  bar  in  front 
of  landing  at  Hannibal,  90,  2007.  Hy- 
draulie  dredging  at  VVhitneys  Bar,  90, 
2008.  Extensive  repairs  to  plant,  90, 
2010. 

1S90-91*  Repairs  to  barges,  91, 
2120;  34,763  c.  v.  dredged  at  Cedar 
Creek  Bar,  91,  2121. 

4,460 1.  f.  of  shore  protection  laid  at 
Cottonwood  Island,  consuminff  10,496  c. 
y.  of  brush  and  stone,  91,  2120;  36,203  c. 
y.  dredged  and  dumped  upon  dam  at 
head  of  Clarksville  Island;  24,313  c.  y. 
brush  and  stone  bank  protectiou  placed 
at  Buy  Island  Levee;  1,125  1.  f.  of  wing 
dam  built  at  Cottonwood  Island,  91, 
2122.  Total  rock  and  brush,  used  in  wing 
dams  and  shore  protection,  43,183  c.  y., 
91,  2123. 


1691-99.  48,200  o.  y.  material 
dredged  in  Quincy  Bay,  92,  1767. 

Dam  at  Clarksville  Island  raised  and 
strengthened ;  repairs  to  shore  protection 
at  Scotts  Landing;  2,750  o.  y.  rock  and 
527  c.  y.  of  brush  used  in  shore  protection 
opposite  the  foot  of  Hog- back  Island; 
1,800  c.  y.  rock  and  871  c.  y.  brush  used 
in  wing  dam  at  Hickory  Chute;  1,252 
c.  y.  rock  and  1,362  c.  y.  brush  used  in  con- 
struction of  wiuflT  dam  at  TuUy  Island ; 
19,542  c.  y.  gravel  used  in  shore  protec- 
tion above  Hannibal  Bridge  and  at  bend 
of  Tnlly  Island,  92,  1767,  1768. 

Physical  characteristics* 

Low-water  line,  80, 1518. 
Discharge  of  river,  80,  1518. 
List  of  bench  marks,  80,  1520. 
Drainage  area  of  tributaries,  80,  1522. 
Sediment  obstructions,  80,  1531. 

Plans.    (See  PrcjecU.) 

In  1891  the  Board  of  Engineers  reported 
the  ^*  reopening  of  Willow  Slouch  or  some 
other  channel  from  the  Mississippi  River 
to  Quincy  Bay"  inadvisable,  91,  2132. 

Projects. 

The  general  project  Des  Moines  Rapids 
to  the  mouth  of  the  Illinois  River,  161 
miles,  the  closure  of  side  channels  with 
low  dams,  usually  of  brush  and  Htoiie; 
the  contraction  of  the  width  of  the  river, 
where  excessive,  with  spur  dikes  of  brush 
and  stone,  and  the  protection  of  banks 
subject  to  erosion  with  brush  mattress, 
covered  with  stone;  the  object  sought,  a 
low- water  depth  of  about  5  f.,  81,  2745; 
85,2539;  87,217. 

At  Alexandria  Harbor,  Mo.,  the  project 
of  1879  proposed  the  improvemeut  to  a 
depth  of  5  f.  at  low  water  of  Warsaw 
Crossing  Bar  with  wing  dams ;  estimate, 
$30,945.75,  79.  1150;  83,  240.  Improve- 
ment accomplished  in  1883  by  the  ex- 
penditure of  $16,000,  83, 1424. 

At  Quincy  Harbor  and  Bay  the  project 
of  1879  proposed  the  improvement  of  the 
bar  in  firont  of  the  city  lauding  with  3 
spur  dikes  and  1  closing  dam  Irom  the 
right  bank,  and  the  improvement  of 
Quincy  for  use  as  an  ice  harbor,  and  to 
accommodate  commerce  by  dredging  to  a 
depth  of  6  f. ;  estimate,  $224,110,  79, 1130, 
1131 ;  80, 1543. 

The  project  for  improvement  of  the 
river  at  Hannibal,  Mo.,  was  adopted  in 
1880,  and  proposed  the  removal  of  the  bar 
in  front  of  the  city  by  dredging  and  the 
prevention  of  its  re- formation  with  spur 
dikes  from  the  Illinois  shore ;  estimate, 
$60,000,  80, 1547. 

B^  Maj.  Mackenzie,  1880,  vicinity  of 
Louisiana,  Mo.,  6  f.  at  low  water,  with 
spur  dike  from  the  Illinois  shore  opposite 
Louisiana,  by  the  removal  of  rocks  from 
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the  channel  below  the  bridge,  the  oloBinff 
of  Jiaffalo  Island  and  Brokau  chutes,  with 
spur  dike  from  the  Illinois  shore  below 
the  bridge,  and  by  the  shore  protection  of 
Buffalo  Island;  estimate,  $&5,000,  81, 
1723, 1726. 

In  1887  the  Board  of  Engineers  recom- 
mended, pending  the  preparation  of  a 
consecutive  plan  for  the  improvement  of 
this  portion  of  the  Mississippi  River,  that 
oi>erations  be  continued  under  existing 
projects,  the  general  purpose  beinff  to  se- 
cure a  low-water  channel  throughout  of 
an  average  width  of  2,000  f.  by  construc- 
tion of  works  of  contraction,  closing  dupli- 
cate channels  and  island  chutes,  and  re- 
vetment of  banks,  88, 1468, 1470. 


Surveys* 

8t.  Paul  to  mouth  of  Illinois  River,  80, 
1514. 

Burlington  to  Montrose,  Iowa,  80, 1526. 

At  Quincy,  111.,  85, 266. 

At  Louisiana,  81, 1724. 

Survey  of  Willow  Slough,  made  1890, 
under  direction  of  MaJ.  Ru finer,- 91, 2125. 
Maps. 

Canton  Bar,  80, 1512. 

Hannibal  Harbor,  80, 1512. 

Gilbert's  Island,  80, 1512. 

Slim  Island  Bar,  80, 1512. 

Gregory  Landing,  83, 1396. 

Vicinity  of  Louisiana,  84, 1564. 

Quincy  Harbor  and  Bay,  80, 1544 ;  83, 
1425. 


Part  £••— (9)  Des  Motnes  Rapids  Canal  and  Dry  Oock,  Operation 

and  Care  of.     (See  Part  L  {!)— Operations.) 


Appropriations.    (See  page  644.) 

Commerce. 

Description  of  it  will  be  found  at  the 
commencement  of  each  yearly  report. 

Large  and  important,  a  large  portion 
being  In  lumber. 

The  traffic  of  the  canal  for  1900  showed 
an  increase  over  the  two  previous  years 
low  water,  especially  in  1900,  compelling 
rafts  to  make  use  of  the  canal  instead  of 
going  over  the  rapids,  1900,  2744. 

Eng^ineers. 

Chief  of  Enginebrs.  Reports,  93, 
287;  94,  263;  95,  292;  96,  254;  97,  323; 
98,  316;  99,  376;  1900,  433. 

Engineers  in  Charge: 

Maj.  A.  Mackenzie.  1881-95.  Reports, 
93,  2241;  94,  1684;  95.  2152. 

Lieut.  Col.  W.  R.  King.  1896-97.  Re- 
ports, 96,  1820;  97,  2104. 

Capt.  C.  McD.  Townsend,  1898-.  Re- 
ports, 98,  1794;  99,  2160;  (Maj.)  1900, 
2744. 

Assistants  : 

Lt.  C.  Keller.    Report,  95,  2152. 

M.  Meigs,  U.  S.  C.  £.  Reports,  93, 
2246;  94,  1689;  95,  2156;  96,  1825;  97, 
2107;  98, 1800;  99,  2166;  1900,  2750. 

Operations. 

1899-98.  113,954  c.  j.  dredged,  and 
huildings,  etc.,  repaired,  93,  2241,  2242, 
2246. 

1 898~94«  Lower  lock  gates  repaired, 
and  those  of  middle  lock  rebuilt ;  portion 
of  plant  rebuilt  and  repairs  made;  booms 
mnintnined    :itu1    repaired;    2  cribs   re 
paired,  and  58,025  c.  y.  dredged,  94, 1684. 


i894-95«  Lock  machinery  repaired, 
as  was  also  canal  enibnukment  and  guide 
piers;  small  amount  of  rock  removed,  and 
plant  repaired  and  a<lditions  made,  95, 
2152. 

1 89*)-96.  Lock  gates  and  machinery 
repaired;  48,128  c.  y.  dred^^ed;  portions 
of  plant  rebuilt,  and  repairs  made,  96, 
1821,  1826. 

I  §96-97.  57,269  c.  y.  dredged,  97, 
2104.  Gates,  machinery,  and  buildings 
repaired;  plant  repaired,  and  additions 
made,  97,  2107,  2108. 

l§9'7-9§.  54,551  c.  y.  dredged,  98, 
1794.  Gates,  machinery,  and  liuildinga 
repaired,  98.  1800. 

18911-99.  43,248  c.  y.  dredged,  and 
buildings  and  machinery  repaired,  1900, 
2166. 

1§99-I900.  102,208  o.  y.  dredged, 
and  two  rocks  removed;  buildings  and 
machinery  repaired,  1900,  2750. 

(For  itemized  list  of  expenditures  nee 
each  yearly  report.) 

Physical  characteristics. 

DateH  of  opening  and  closing  of  the 
canals  since  date  ot  first  opening  will  be 
found  in  each  yearly  report. 

Projects. 

Dry  dock  utilized  each  year  by  boat 
owners  for  repair  of  boats,  etc.,  on  pay- 
ment of  a  small  fee,  93,  2242.  (See  each 
yearly  report  thereafter.) 

In  1896  Lt.  Col.  King  gave  it  as  his 
opinion  that  it  was  a  great  mistake  to 
iuHtall  costly  steam  or  hydraulic  machin- 
ery on  canals  of  thin  kind  for  operation 
of  gates  and  wickets,  96,  1820. 
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A ppropriations.    (See  page  644. ) 
Conninerce. 

Importance  of  improTement,  76,  696; 
78,717;  79,1141. 
Necessity  for  ice  harbor,  82, 1769. 
Use  of  harbor  by  vessels,  84,  1572. 

Contracts. 

ISYY.  G.  Williams,  dredging,  78, 
717. 

ISYS.  A.  McArthnr,  dredging,  79, 
1141. 

18S9.  B.  £.  Linehan,  dredging,  19| 
cents  per  c.  y.,  83, 1407. 

ISS4.  A.  J.  Whitney,  dredging,  11 
cents  per  c.  y.,  85, 1694. 

Eng'ineers* 

CHisr  OF  Enoinbbrs.  BeportR,  76, 
84;  77,  84;  78,97;  79,  132;  82,230;  83, 
237;  84,  240:  85,  262;  86,  252;  87,  222. 

Board  of  Enoinebrs.  Consideration 
of  Tarions  plans  for  improvement,  1879 : 
79, 1143.  (Majs.  Comstock,  Houston,  and 
Farqnhar.) 

Ekginbers  in  Chargb: 

Col.  J.  N.  Macomb.  Reports,  76,  695 ; 
77,  525. 

Maj .  F.  U.  Farqnhar,  78, 717.  Reports, 
78   717*  79  1140. 

Maj.  A.  Mackenzie,  1880-88.  Reports, 
82,  1769;  83,  1406;  84, 1571;  85,  1691; 
86,  1426;  87, 1656;  88, 1529. 

Assistants  : 
C.  W.  Durham.    Report,  76, 696. 
M.  Meigs.     Report,  77,  535. 

Operations. 

187  7-7§«  39,261  c.  y.  sand  removed 
from  bar  in  front  of  steamboat  landing, 
78,97,717;  79,132,  1141. 

1878-79.  87,042  c.  y.  sand  dredged 
from  bar  in  front  of  steamboat  landing, 
79,  1140;  results  obtained,  79,  1140, 
1143. 

1889-88.  66,733  c.  y.  dredged,  83, 
1407. 

1888-84.  37,062  c.  y.  dredged,  84, 
1571. 


1 884-89.    70,770  c.  y.  dredged,  85, 
1693. 
i       1889-86.    45,927  c.  y.  dredged,  86, 
!  1426. 

1^86-87.      Operations      suspended 
'  awaiting  action  of  railroad  company  in 
filling  areas  contiguous  to  harbor,  87, 
222. 

Physical  characteristics. 

Formation  of  bar,  cause  of,  76,  696. 

Private  Woric. 

Of  citi/eiis  of  Dnbnqne,  1879,  for  im- 
provement of  bar,  79,  1142. 

Projects. 

For  improvement  of  harbop,  1876,  by 
artificial  cut,  from  head  of  New  Barney 
cut  to  mouth  of  Waple  cut,  150  f.  wide 
at  bottom ;  also  three  riprap  dams,  with 
brusli  foundations,  located  across  head 
of  Seventh  street  slough,  across  New 
Barney  cut,  and  across  Third  street 
opening,  $32,120,  76,  695,  697  Modified 
by  temporary  improvement  of  bar,  by 
dredging  to  extent  of  latest  appropria- 
tion ($15,000),  and  subsequently  the  per- 
manent improvement  by  training  wall, 
$25,300,  about  1,000  f.  in  length,  from 
upper  end  of  New  Barney  cut  to  railroad 
bridge,  77,  84,  525,  535. 

Of  Board  of  Engineers,  1879,  for  im- 
provement of  bar  in  front  of  landing  by 
contracting  waterway,  by  two  low  spur 
dikes  on  Dnnleith  shore,  work  to  be 
commenced  as  soon  as  existing  dredged 
channel  showed  signs  of  filling  up,  $12,668, 
79,  1143. 

By  Maj.  Mackenzie,  1880,  for  ice  harbor 
by  the  formation  of  a  dredged  basin  at 
Waple  cut,  an  area  of  about  11  acres 
and  a  low  water  depth  of  6  f. ;  estimate. 
$40,000,  82,  1770,  1771.  Area  increased 
in  1884  to  about  16  acres,  84,  1572:  87, 
222. 

Surveys. 

1868-&.    69,  43, 188;  70,  228;  76,696. 
Results  of  previous,  79,  1142. 

Map.    84,1572. 


Part  Bl.— Fort  Ifladison  Harbor,  lovra. 


Appropriations.    (See  page  644.) 

€ominer<^e. 

Blockade  of,  by  bar  in  front  of  city, 
76,  84,  688,  689. 

Contracts. 

1877.  A.  M.  Hntchinson,  stone  for 
riprap  dam,  76.  535 ;  78,  713. 

1878.  A.  McArthnr,  rock  in  dam, 
79,  1140. 

Engineers. 

Chisf  or  Engine RRS.     Reports,   76, 
84;  77,84;  78,97;  79,182. 


Engineers  in  Charge: 

Col.  J.  N.  Macomb.  Reports,  76,  688; 
77,  524. 

M%j .  F.  U.  Farqnhar.  Reports,  78, 711 ; 
79,  1139. 

Assistants  : 

C.  W.  Durham.  Report,  76,  689,  ii, 
188. 

M.  Meigs.    Report,  77,  534. 

Operations. 

1877-78.  Partial  construction  of 
dam  across  Niota  Chute,  with  shore  pro- 
tection at  ends,  78,  97,  712. 


oSorvey— Report,  Dec.  29, 1844,  estimates  S10,277,  964,875.    ( H.  Doc.  No.  482,  65th  Cong.,  2d  seas. ) 
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I S7S-T9.  Completion  of  Niota  dam. 
79, 132,  1139. 

PliTMlcal  cliaracterlstics. 

Discharge  of  river  at  Fort  Madison,  76, 
689. 

Projects. 

Improvement  of  river  in  vicinity,  1875, 
by  closing  Niota  Chute  by  riprap  dam 
on  brash  foundation  1,400  f.  long  and  3 
£  above   low  water;   also  removiJ   of 


small  ledge  of  rock  near  Niota  side  and 
dredging  through  bar  to  facilitate  scour, 
$30,186,  76,  688,  690,  ii,  188:  77,  84,  524, 
78  711. 

By  MsJ.  F.  U.  Farquhar,  1879,  exten- 
sion of  previous  project  by  construction 
of  spur  dam  from  head  of  Niota  Island 
toward  Iowa  shore,  $8,586,  79,  132, 1139. 

Surveys* 

Vicinity  of  Fort  Madison,  1875,  76, 688. 


Part  O.— (I)  Ganges. 


Appropriations.    (See  page  644. ) 

Contracts. 

Itemized  accounts  of  expenditures  each 
year.    (See  each  annual  report.) 

Enffineers. 

Chief  of  Enginbbrs.  Reports,  80, 
158;  81,  212;  82,  210;  83,  218;  84,  226; 
85,  243 ;  86,  237 ;  87,  202 ;  88,  184 ;  89, 
216;  90, 194;  91,  246:  92,  239;  93,  269; 
94,250;  95,278;  96,22,243;  97,23,309; 
98,  301;  99,  38,  360;  1900,  412. 

Enoinbbrs  in  Charge  : 

Muj.  W.  H.  H.  Benyanrd,  1874-82.  Re- 
ports, 80,  1342:  81,  1436;  82,  1561. 

Maj.  A.  M.  Miller,  1882-84.  ReporU,  83, 
1162;  84,  1341. 

Capt.  £.  Bergland,  1884-86.  Reports, 
85, 1532;  86, 1368. 

Capt.  J.  H.  Willard,  1886-99.  Reports, 
87,  1485;  88,  1370;  89,  1624;  90,  1908; 
91,2014;  92,1663;  93,2057;  94,1523; 
95, 1955;  (Mai.)  96,  1633;  97, 1936;  98, 
1642;  99,2025. 

Mi^ .  T.  L.  Casey,  1900-.  Report,  1900, 
2540. 

Assistant.  H.  B.  Herr.  Report,  81, 
1437. 

liegislation. 

Laws  relating  to  estahlishment  of 
gauges  on  the  river,  98,  1644. 

Operations. 

Observations  of  gauges  each  year ;  rec- 
ords furnished  iuterested  omees,  and 
gauges  inspected  and  repaired.  (See  ref- 
ences.  Engineers,) 

Physical  ciiaractcristics. 

List  of  water  gauges,  81, 1438 ;  85, 5133 ; 
87, 1485. 


Water-gauge  records,  80,  1342;  81, 
1439;  82,  15&;  83, 1163;  84,  1341;  85, 
1532;  86,  1369;  87,  1485. 

High  and  low  water  records,  81,  1439, 
1448. 

Height  of  freshets,  81,  1448;  82,  1562; 
83,  1163;  84, 1341;  85, 1534;  86, 1969. 

Effect  of  tributaries  on  high  water  in 
Mississippi  River,  81, 1450. 

Rate  or  progress  of  high-water  wa^e, 
81,  1451. 

Elevations  of  gauge  zeros  Arom  St.  Louis 
to  CarroUton  above  Cairo  datum,  89, 
1628. 

Comparison  of  flood  of  1890  with  high- 
est water  previously  recorded,  90, 1912. 

Chart  showing  limiting  lines  of  high 
and  low  water  on  the  Mississippi  from 
St.  Louis  to  the  Head  of  the  Passes,  91, 
2014. 

Comparison  of  floods  of  1891  and  1892 
with  highest  water  previously  recorded, 
91,  2019 ;  92, 1666. 

Difficulty  of  determining  zeros  of 
gauges,  which  should  be  set  so  that  there 
would  not  be  any  negative  readin|[s  to 
prevent  errors  in  recoraing  observations, 
93,2060. 

Comparison  of  high  water  yearly  with 
highest  water  recorded  since  establish- 
ment of  the  gauges,  93,  2064;  94, 1527, 

95,  1959;   96,  1^7;  97,1942;  98,  1645: 
99,  2028;  1900.  2543. 

Comparison  of  low  water,  etc.,  95, 1959 ; 

96,  1637;  97, 1943;  98,  1645;  99,  2029: 
1900,  2544. 

SorveTs. 

Searcn  for  benches  of  high- water  eleva- 
tions, 93,  2061. 


Part  0.-r-{%)  Oau§rinir  at  or 


St.  Panly  llEinn. 


90,  2099;  91,  2214;  92,  1849;  93,  2289; 
94, 1732;  95;  2202;  (Lt.  Col.),  96,  1859; 
97,  2164. 

Capt.  F.  7 .  Abbot,  1898-.    Reports,  98, 
1831;  (Mi^.),  99,  2205,  1900,  2^1. 

Assistants  : 
A.  Johnson.    Report,  90,  2106. 
A.  O.  Powell.    Report,  90,  2107. 

a  Allotments:  1889-92,  98.300.  93,  2291;  1893,  $500,  OS,  2291;  1894,  9500,  04,  1735;  1895,  $600,  04, 1786; 
1896,  S500,  06,  2206;  1897, 1600,  00, 1868;  1898,  9500,97,  2170;  1899,  9500,  99, 2205;  total,  96.800. 


A  ppropriaf Ions*  **     ( See  page  644. ) 

Engfineers. 

Chief  of  Engineers.    Reports,  90, 
215;  91,  273;  92,  261;  93,  2d4;  94,  269; 
95,  299;  96,  259;  97,  332;   98,  322;   99, 
38,384;  1900,441. 
Engineers  in  Charge  : 

Maj.  W.  A.  Jones,  1890-97.    Reports, 
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IHISSISSIPPI  RITE B— Continued. 
Part  O.— (9)  Oanirinir  at  or  near  St.  Panl,  Minn.— Continued. 


Operations. 

1893-98.    87   gangings   made,  93, 

1898-94.  159  gangings  ioade,  94, 
1733. 

1894-99.  196  gangings  made,  95, 
2204. 

I895-»6.  130  gangings  made,  96, 
1861. 

1N94I-9Y.  127  gangings  made  north 
of  St.  Paal,  and  81  at  the  month  of  Min- 
nesota River,  at  Fort  Snelling,  97,  2164, 
2168. 

1897-98.  Ganging  continned,  98, 
1831. 

1 899-1900.  A  unmber  of  gangings 
taken  near  the  site  of  locl^  and  dam  No. 
2, 1900,  2821. 

Phirsieal  eharacteristlcs. 

Gangings  made  at  St.   Paul,   Minn., 


dnring  1890, 90, 2102 ;  1891, 91, 2216, 2216 ; 
1892,  92, 1850, 1851. 

Table  of  gangings,  93,  2289,  and  eaoh 
yearly  report  thereafter. 

Diagram  showing Tolnme  of  Mississippi 
River  at  St.  Panl,  94, 1734 ;  95,  2204. 

Relation  of  run-off  to  rainfall  on  the 
Mississippi  River  watershed  above  St, 
Panl,  1894-96.  96, 1862,  97,  2169. 

Becanse  of  the  low  stage  of  water 
dnring  Jnne,  1900,  the  takiDs  of  gangings 
was  discontinued,  1900,  2821. 

Projects. 

As  it  was  useless  to  repeat  the  p^augings, 
because  of  the  low  water  during  Jnne, 
1900,  the  sum  of  $179.94  was  returned  to 
the  Treasury,  1900,  2821. 

Surveys. 

Maps.    98, 1832. 


Part  P.— Hamilton  Slough. 


En^neers. 

Chibf  of  Ekoinbjsbs.     Reports,  89, 
234 ;  91, 267, 2185. 

EiTGiNiERR  IN  Chaboe.    M%|.  A.  Mac- 
kenzie, 1888-92.    Reports,  89,  1781 ;  91, 
2185. 
Siirve|rs. 

Examination  ordered  by  act  of  Aug. 


11,  1888,  made,  1888,  under  direction  of 
Mi^.  Mackenzie  (report  unfavorable),  89, 
1781. 

Examination  ordered  by  act  of  Sept. 
19,  1890,  made,  1890,  under  direction 
of  Mai.  Mackenzie  (report  unfavorable), 
91, 2186. 


Part  4|.— Illinois  River  to  Ohio  River  (except  ice   harbor  at 

St.  Louis). 


Appropriations.    (See  page  644.) 

Commerce. 

Amount  of  commerce  to  be  benefited  by 
the  improvement,  80,  1376.  Draught  of 
boats  on  Upper  Mississippi  River,  81, 
2755. 

List  of  steamers,  barges,  and  scows 
arriving  at  St.  Louis  for  1888  and  1889, 
with  draft  and  tonnage,  89,  1698;  90, 
1985;  91,2105;  92,1723. 

Contracts,  a 

18S6.  D.  Kerwin,  screw  bolts ;  H.  L. 
Fox  &  Co.,  spike  iron  and  nails;  Brod- 
erick  &  Basoom,  rope;  J.  Cleary,  piles, 

87,  1577,  1578. 

18SS.  Glenwood  Lime  <&  Qnariy 
Association,  stone,  47|  cents  per  c.  y.,  88, 
1425.    J .  Cleary,  piles,  8  to  10  cents  per  f . , 

88,  14^.  W.  D.  Bangs,  maoilarope,  10.3 
cents  per  pound;  sisal  rope,  9.7  cents 
per  pound,  88,  1428.  Grafton  Quarrv 
Co.,  stone,  40  cents  per  c.  y.,  88,  1428. 
W.  D.  Bangs,  sisal  yarn,  9.7  cents  per 

r^nnd,  88,  1428.  M.  M.  Buck,  oakum, 
cents  per  pound,  88, 1428.  W.  L.  Fox 
&  Co.,  nails,  2  cents  per  pound;  screw 
bolts,  8.7  cents  per  pound ;  iron,  1.9  cents 


per  pound,  88,  1428.  J.  J.  Hank,  wire, 
3  cents  per  pound,  88,  1428. 

1SS9.  N.  W.  Tucker,  pUes,  5  to  7 
cents  per  f.,  89, 1680.  H.  E.  Coffin,  wire, 
3  cents  per  pound ;  screw  bolts,  2.3  cents 
per  pound,  89,  1680.  H.  L.  Fox  &,  Co., 
manila  rope,  13.6  cents  per  pound ;  nails, 
1.9  cents  per  pound;  spike,  2.6  cents  per 
pound,  89,  1680.  Grafton  Quarry  Co., 
stone,  40  cents  per  c.  y.,  89,  1680.  N.  W. 
Tucker,  brnsb,  95  cents ;  poles,  $1.47  per 
cord,  89,  1681. 

1 89 1  •  F.  Duff,  lumber,  $23  to  $51  per 
M  f.  B.  M.,  91,  2091.  J.  Cleary,  piles,  6 
to  8  cents  per  1.  f.  Grafton  Quarry  Co., 
stone,  45  cents  per  c.  y.  A  W.  Bene- 
dict, rope,  11.15  cents  to  7.87  cents  per 
pound.  J.  J.  Hank,  wire,  3.05  cents  per 
pound.  H.  £.  Coffin,  spike,  2.55  cents  per 
pound.  H.  L.  Fox  &  Co.,  screw  bolts, 
2.29  cents  per  ponnd,  91,  2092.  H.  S. 
Brown,  extensive  dam,  $38,270.  S.  S. 
Holbrook,  6  barges,  $3,750  eacb.  S.  W. 
Coflin,  7  barges,  $3,795  each,  91,  2093. 

Engineers. 

Chief  of  Enginebrs: 
Between  the  months  of  the  Illinois  and 


o  Disadvantages  of  the  contract  systexn,  80, 1874. 


684 


ANALYTICAL   AND  TOPICAL   INDEX  TO 


MISSISSIPPI  RITER-Continned. 

Part  €|.— Illinois  River  to  Ohio  River  (exeept  iee 

St«  I^ouis) — Continued. 


bari»or  at 


Ohio  riv-ers.  Reports,  80, 159, 161;  81, 
220, 1569;  82,217;  83,224;  8f,232;  85, 
259;  86,249:  87,212. 

Alton  Harbor,  111.  Reports,  80,  161; 
81,  221;  82,  219;  83,  227;  84,  234. 

Cape  G  irardean,  Mo.    Reports,  80, 161 ; 

81,  222;  82,  220;  83,  228;  84.  235. 
Reports,  88,  192, 195 ;  89, 227 ;  90,  203 ; 

91,259;  92,249. 

Board  of  Engineers: 

Constitnted  by  8. 0.  No.  144,  C.  of  E., 
1880,  to  examine  and  report  upon  Capt. 
Ernst's  plan  for  the  improvement  of  the 
river  near  Piasa  Island.  Report,  81, 
1569-1571.  (Majs.  Comstock  and  Suter 
and  Capt.  Mackenzie. ) 

Mississippi  River  Commission.  Re- 
ports, 81,  2742,  2755;  82,  2762,  2780;  83, 
2226;  85,2539,  2861;  86,2143;  87,2691. 

Engineers  in  Charge: 

Col.  J.  H.  Simpson,  1873-80.  Report, 
80, 159. 

Maj.  O.  H.  Ernst,  1880-86.  Reports, 
80, 1359,  1361;  81,  1519, 1566, 1571,  1594; 

82,  1591,  1670;  83,  1177,  1288;  84,  1411, 
1527;  85, 1655,  2339,  2855,  2939;  86, 2156; 
87  2722. 

Alton  Harbor,  111.  Reports,  80,1398; 
81, 1573;  82,  1644;  -83,  1183,  1239,  1288; 
84, 1527. 

Cape  Girardeau,  Mo.  Reports,  80, 1391 ; 
81, 1585 ;  82, 1619;  83, 1291 ;  84,  1529. 

Mississippi  River  Commission,  85, 259, 
2555.  Reports,  85,  2539,  2861;  86,  2143; 
87  2691 

Maj.  A.  M.  Miller,  1886-92.  Reports, 
87,  1556;  88,  1422,  1452;  89,  1673;  90, 
19W;  91,2087;  92,  1713. 

Assistants  : 

D.  M.  Currie.  Reports,  80,  1379;  81, 
1546;  82,  1607;  83,  1193;  84,  1442;  88, 
1428;  89,  1681;  90,  1969;  91,  2093;  92, 
1719. 

C.  S.  True.    Report,  80, 1887. 

M.  E.  Schmidt.    Report,  81, 1559. 

W.  S.  Mitohell.  Reports,  81, 1563;  82, 
1626;  83,  1216;  84,  1488;  88,  1436;  89, 
1684;  92,1717. 

C.  F.  West.    Report,  81, 1565. 

A.  F.  Fries.    Report,  82, 1620, 1622. 

C.  y.  Merserean.  Reports,  82,  1629; 
83,1230;  84,1495. 

J.  R.  Record.    Report,  82, 1633. 

J.  O.  Holman.  Reports,  82, 1635;  83, 
1223,1232;  84,  1497,  1527;  88,  1432;  89, 
1687;  90, 1971, 1974, 1975;  92, 1723. 

C.  D.  Lamb.  Reports,  82,  1645;  83, 
1201,1238,1239,1290;  84,1493;  88,1433; 
89, 1683, 1686 ;  90, 1972 ;  91, 2094. 

E.  D.  Libby.  Reports,  83,  1201;  84, 
1483. 

J.  E.  Savage.  Reports,  83,  1226;  84, 
1486, 1498. 

« General  conslderatioiLs  relating  to  constnictlonB,   sa,  1601.    Observations  on  pile  driving,  84, 
1416, 1506. 


Lt.  F.  v.  Abbot.     Reports,   83,  1236, 
1249;  84, 1505. 
E.  H.  Johnson.    Report,  84, 1492. 
Q.  Bagnall.    Report,  82, 1644. 
I      J.  A.  Worthen.    Reports,  82, 1651;  83, 
!  1291. 

I      S.  8.  Van  Norman.     Reports,  89, 1688; 
90,1976;  91,2096;  92,1723. 

Leval  proeeedini^s. 

Riparian  rights,  80,  1370,  1397. 

Damages  caasecl  by  works  of  improve- 
ment, 80, 1373 ;  81.  1526 ;  allegeii  diunage 
of  riparian  owners  property  at  Venice, 
80,1397. 

Operations." 

1879-80.  St.  Louis,  closing  of 
breiMih  and  repairs  to  dam  at  Cahokia 
Chute,  80,  1361,  1379.  Horsetail  Bar, 
construction  of  2,500  f.  of  training  wall 
and  3,200  f.  of^  hurdles,  80.  1365,  1379, 
1384.  .Kaskaskia  Bend,  bank  protection 
extended  1,100  f.  and  mt^tresses  placed 
along  3,305  f.  of  the  foot  of  the  slope,  80, 
1366,  1389.  Cairo  Protecticm,  the  revet- 
ment was  extendetl  upstream  2,900  f.  and 
raised  to  height  of  20  t.  above  1.  w.  for 
its  whole  length,  80, 1367, 1387. 

1§80-81«  HoFHetail  Bar,  9,500  f.  of 
primary  and  22,000  of  secondary  hnrdlea 
constructed,  together  with  repairs  to  pre- 
vious works,  81, 1521, 1546-1552.  Kaskas- 
kia  Bend,  repairs  were* made  at  breaches, 
1,140  f.  of  hurdle  dike  built  from  the 
lower  end  of  St.  Genevieve  Lsland,  and 
1,005  f.  of  shore  protection  strengthened, 
81,  1524,  1559-1563.  Cape  Girardeau, 
preparations  for  construction  of  hurdle 
dikes,  81, 1585.  Cairo  Protection,  repairs 
were  made  to  the  revetment,  81,  1527, 
1563,  plate  17,  page  1598. 

1  §§  l-§9«  Alton  Harbor,  partial  con- 
struction of  2,040  f.  of  dike  above  head  of 
Ashton  Chute,  82, 1644,  1646.  St.  Louis, 
the  Arsenal  Island  i*evetmeiit  was  com- 
pleted over  a  distance  of  3,500  f.  and  the 
revetment  extended  downstream  for  an 
additional  distance  of  2,750  f.,  82,  1593, 
1608.  1620.  Horsetail  Bar,  16,914  f.  of 
hurdle  dike  was  built,  82,  1594,  1609, 
1622.  Carroll's  Island,  1,695  f.  of  shore 
revetment  was  placed  on  west  side  of 
island,  82, 1596, 1612, 1629, 1,654,  plate  10. 
Twin  Hollows,  8,800  f.  of  primary  hurdles 
were  placed  on  the  west  side  and  6,618  f. 
of  shore  protection  on  the  east  side  of  the 
river,  82, 1597, 1598, 1611, 1613, 1626,  1631. 
Beard's  Island,  3,550  f.  of  shore  pro t-ection 
placed  and  a  hurdle  1,000  f.  long  placed 
across  chute  north  of  island,  82,  1599, 
1615, 1633.  Jim  Smith's,  1,000  f.  of  hurdle 
dike  built,  82,  1600,  1616,  1635.  Cape 
Girardeau,  partial  construction  of  hurdle 
dikes,  82,  1650, 1652,  plate  20. 
I      l§8!t-§8.    Alton    Harbor,  dike  ex- 
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niSSISSIPPI  RITER-Continned. 

PiurC  ^•— nilnois  River  to  Ohio  Blver  (exeept  ice  harbor  at 

St«  ljoais)~Continaed. 


tended  to  length  of  4,800  f.;  action  of 
dike  highly  satisfactory,  83,  1183,  1184, 
1239.  St.  Lou  is,  the  Arsenal  Is!  and  revet- 
ment was  in  progress  over  3,253  f.  of  its 
length;  at  tlie  dam  closing  Cahokia 
Chnte  2  hurdle  dikes  were  bnilt,  83, 1178, 
1193y  1211,  1288,  1296,  plate  1.  Horsetail, 
2,450  f.  of  hurdle  dike  connecting  Car- 
roll's Island  with  its  Illinois  shore,  83, 
1179, 1194, 1212, 1296,  plate  2.  Twin  Hol- 
lows, hnrdle  dike  constmction  was  con- 
tinned  on  the  west  bank  and  shore  pro- 
tection on  the  east  bank,  83,  1179,  1180, 
1196, 1198, 1216, 1223,  1296,  plate  4.  PnU- 
tight,  2,860  f.  of  primary  hardies  was  con- 
stmcted  and  2  seoonoary  hurdles  com- 
menced, 83,  1180,  1200,  1224.  Beard's 
Island,  the  shore  protection  was  extended 
3,860  f.,  83, 1180,  1201,  1226, 1296,  plate  5. 
Chesley  Island,  4,305  f.  of  shore  protection 
was  placed  on  the  east  side  of  the  island, 
550  f.  at  the  head  of  the  island,  and  900  f. 
of  hurdle  dike  bnilt,  closing  the  chute 
west  of  the  island,  83,  1181,  1202,  1230. 
1296,  plates  3  and  6.  Jim  Smith's,  7,650 
f.  of  primary  hurdles  was  built,  83. 11^, 
1204, 1232.  Foster's  Island,  580  f.  of  shore 
protection  was  placed  on  the  west  side  of 
the  island,  83.  1182, 1236.  Piasa  Island, 
385  f.  of  old  dam  was  removed  ttom 
the  dam  across  the  south  chute,  83, 
1183, 1238.  Cape  Girardeau,  completion 
of  hurdle  dike  to  length  of  3,100  f.,  83, 
1291. 

188^§4.  St.  Louis,  the  two  hurdles 
across  Cahokia  Chnte  were  completed, 
84, 1443,  1527,  1526,  plate  5.  Horsetail, 
minor  repairs  to  hurdles,  construction  of 
2,775  f.  of  secondary  hurdles  and  3,880  f. 
of  shore  protection  on  wesib  side  of  river, 

84,  1413,  1443,  1483,  1486^  1562,  plates  1 
and  5.  Twin  Hollows,  minor  repairs  to 
hurdles  and  construction  of  one  second- 
ary hnrdle  on  west  bank  and  on  east 
bank  extension  in  height  of  former  shore 
protection,  84, 1413, 1445, 1488, 1492. 1526, 

Slate  2.  PuUtight,  repairs  to  primary 
nrdles,  reconstruction  of  one  and  build- 
ing of  two  additional  secondary  hurdles, 
84, 1414, 1446, 1493, 1526,  plate  2.  Chesley 
Island,  completion  of  hurdle  closing  west 
chnte  and  its  subsequent  injury;  bank 
protection  placed  on  east  side,  84, 1414, 
1447, 1495, 1526,  plate  2.  Jim  Smith's,  par- 
tial reconstruction  of  hurdles  previously 
built,  84,  1414,  1447,  1498,  1526,  plate  2. 
Repairs  to  plant,  84, 1502.  Work  trans- 
ferred to  Mississippi  River  Commission, 

85,  259, 2855. 

1 894-85.  Alton,  the  dike  opposite 
and  above  the  landing  was  completed 
to  the  height  of  14  f.  above  1.  w.  for  a 
distance  of  4,000  f.,  85,  2855,  2939.  St. 
Louis,  1,283  f.  of  bank  protection  placed 
at  Arsenal  Island  and  1,035  f.  brought  to 
the  top  of  the  bank ;  minor  repairs  made 


to  the  Cahokia  Chute  hurdles,  85,  2865, 
2939, 1666,  plate  1.  Horsetail,  1,150  f.  of 
bank  protection  placed  on  west  side  nnd 
2,140  f.  of  bank  protection  carried  to 
height  of  from  16  to  21  f.  above  1.  w. ; 
on  east  side  additional  hurdles  were 
placed,  85,  2855.  2939.  Twin  Hollows, 
repairs  were  maae  to  the  hurdles  on  the 
west  side  and  additional  hurdlcH  con- 
structed, 2,825  f.  of  bank  protection  place<l 
on  east  side  of  river,  85, 2856, 2940.  Pull- 
tight,  hurdles  Nos.  3^  4,  and  5  were  in 
progress  of  construction,  85,  2856,  2940. 
Jim  Smith's,  hurdle  construction  in  prog- 
ress, 85,  2856,  2940.  Cairo  Protection, 
4,563  f.  of  bank  protection  placed,  85, 
2857. 

1885-86*  Carroll's  Island,  the  hur- 
dle was  extended  2,200  f.  and  breaks  in 
former  hurdle  repaired,  86,  2157.  Twin 
Hollows,  570  f.  of  bank  protection  was 
placed  and  riprap  deposited  upon  the 
bank  at  various  pointo,  86,  2157.  Pull- 
tight,  the  primary  hurdles  and  one  of  the 
secondary  were  raised  to  the  height  of 
16  f.  above  1.  w.,  86,  2157.  Chelsey 
Island,  670  f.  of  hnrdle  were  placed,  86, 
2157.  Jim  Smith's,  11,205  1.  £  of  hurdles 
raised  to  height  of  16  f.  above  1.  w., 
86, 2157.  Cairo  Protection,  a  part  of  the 
bank  was  graded  and  coverea  with  rip- 
rap, 86, 2158.  Repairs  and  extenHions  at 
Horseteil,  Twin  Hollows,  PuUtight,  Chel- 
sey islands,  and  Jim  Smith's,  87,  2691, 
2722. 

J  886-8T*  Piasa  Island,  sand  bar  re- 
moved f^om  channel ;  Horseteil  and  Car- 
roll's islands,  repair  to  hurdle  closing 
east  chute;  Twin  Hollows,  bank  revet- 
ment placed ;  Chelsey  Island,  closure  of 
gapin  nurdle  at  west  chute ;  Jim  Smith's, 
wattling  raised  to  16  f.  above  h.  w. ;  Sul- 

Shnr  Springs,  construction  of  hurdle 
ike;  Cairo,  bank  protection,  87,  212, 
1557-1566. 

1887-88.  2  hurdles  built  at  PuU- 
tight, 88,  1423.  1,775  1.  f.  of  bank  revet- 
ment constructed  at  Jim  Smiths,  88. 
1424.  Repairs  to  existing  hurdles,  ana 
1,620 1.  f.  of  new  hurdle  built  at  Sulphur 
Springs,  88,  1424.  175  snags  and  162 
leaning  trees  removed,  88,  1424. 

1888-89.  HorsetaU  Bar,  450  l.f.of 
hurdle  built  at  head  of  CarroUs  Island, 
and  repairs  to  existing  hnrdle  and  revet- 
ment, 89,  1674.  115,450  s.  f.  brush  mat- 
tress and  stone  bank  protection  placed 
at  Twin  Hollows,  extending  existing  re- 
vetment 1,750  f,  89,  1674.  2,775  l.f.of 
hurdle  built  at  PuUtight,  89,  1675. 
1,200 1.  f.  of  hurdle  buUt  at  Jim  Smiths, 
89, 1676.  Repairs  to  hurdles  at  Sulphur 
Springs,  89,  1676.  7,170  1.  f.  of  hurdle 
built  at  Lucas  Crossing,  89,  1676. 

1889-90*  2,605  c.  y.  stone  used  in 
raising  1,100  L  £  of  Piaaa  Dam  to  6  f . 
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harbor  at 


above  low  water,  90, 1965.  8,250  s.  f.  of 
sabmerged  revetment  and  63,500  s.  f.  of 
upper- bank  protection  placed  at  Twin 
Hollows,  90,  1966.  1,260  1.  f.  of  bardie 
bnilt  at  Pallti(rlit,  90, 1966.  53,100  h.  f. 
of  mattress  built  and  sunk,  and  1,390 1.  f. 
of  upper-bank  protection  placed  at  Jim 
Smiths,  90,  1967.  4,050  1.  f.  of  hurdle 
built  at  Lucas  Crossing,  90,  1967. 

1890-111  •  2  hurdles  located  and  600 
1.  f.  of  mattress  placed  in  protection  of 
their  shore  ends  at  Rush  Tower,  91, 
2093.  2  hurdles  built  at  8t.  Genevieve, 
91,  2093.  9,744  cords  of  brush  procured 
and  piletl  for  use,  91,  2096.  Bepairs  to 
plaut,  91,  2096. 

lS91-91i.  110  piles,  45,500  c.  y. 
brush,  and  17,422  c.  y.  stone  used  in  ex- 
tension of  submerged  brush  and  stone 
dike  at  Alton,  92,  1714.  Hurdle  con- 
struction at  Rush  Tower  continued; 
mattress  4,000  f.  lon^  by  120  f.  wide  con- 
structed and  sunk  in  protection  of  por- 
tion of  Calico  Island,  92, 1714.  Work  at 
St.  Genevieve  completed  by  hurdle  ctm- 
struotion  and  pile  driving,  92,  1715. 
Repairs  to  plant,  92, 1715. 

Piiysicai  ciiarncteristics* 

Stability  of  wooded  banks,  80,  1368, 
1369. 

Bank  erosion,  80,  1369;  81,  1524;  82, 
1599. 

Volume  of  river  deposits  at  Horsetail 
Bar,  80, 1521. 

Navigable  depth  between  St.  Louis  and 
Cairo,  81, 1530, 1542;  82, 1640;  83, 1284; 
84,  1416,1522;  87,  1580. 

Standard  low  water,  81,  1531. 

Low- water  discharge,  81,  1533;  82, 
2762. 

Gauge  records,  80, 1539;  82, 1638;  83, 
1282;  84,  1521;  87,  1579;  88,  1441;  89, 
1692 ;  90,  1979. 

Depth  of  water  upon  the  bars  between 
St.  Louis  and  Cairo  for  1888,  88,  1442 ; 
1889,  89,  1696;  1890,  90,  1980;  1891,  91, 
2102;  1892,  92,  1728. 

High- water  stages,  82,  1618. 

Amount  of  sediment  in  suspension,  82, 
2762. 

Slope  of  river,  82,  2763. 

Plans.    (See  Projects,) 

In  view  of  its  ultimate  inclusion  in  the 
general  project  for  improvement  of  this 
section  of  the  Mississippi  River,  Maj. 
Miller,  in  1888,  did  not  recommend  any 
separate  improvement  at  Rush  Island 
Bend  and  Ivy  Lauding,  111.,  88,  1452. 

Projects.    (See  Pl4in8.) 

The  object  of  the  improvement  of  the 
river  from  the  month  of  the  Illinois  River 
to  the  mouth  of  the  Ohio  River,  241  miles, 
to  obtain  a  minimum  depth  at  standard 


low  water  of  6  f.  from  the  month  of  the 
Illinois  River  to  St.  Louis,  about  54  miles, 
thence  ti>  the  mouth  of  the  Ohio,  about 
187  miles,  »  low  depth  of  8  f. 

The  general  plan  contemplated  making 
the  improvement  continuous,  beginning 
at  St.  Louis  and  working  downstream, 
by  reducing  the  river  to  an  approximately 
uniform  width  of  2,.^00  f. 

The  methods  employed  silt-arresting 
devices,  whereby  the  solid  material 
caught  from  the  river  is  deposited  to  form 
new  shore  lines,  which,  together  with  the 
natural  banks  of  the  river,  are  protected 
where  necessary  from  caving  and  erosion 
by  a  revetment  of  brush  and  stone.  Es- 
timate, $16,997,100. 

81,  2745;  82,  2763;  83,  1187^84,  1417; 
85,  2861 ;  87,  213,  1556,  1569. 

At  Alton  Harbor,  111.,  the  project  of 
1871  proposed  closing  the  chute  behind 
Ellis  Island  with  a  brush  aud  stone  dam, 
71,  318,  320;  72.  361;  73,  443. 

Dam  completed  to  a  height  of  10  f. 
above  low  water  in  1874,  75,  447. 

In  1881  Maj.  Ernst  proposed  the  re- 
moval of  the  shoal  in  f^ont  of  Alton  Land- 
ing with  a  deflecting  dike  from  the  Mis- 
souri shore  and  above  the  head  of  Ellis 
Island .  Estimate,  $120,000,  81, 1573 ;  82, 
1644. 

At  Cape  Oirardean,  Mo.,  M^i.  Ernst 
proposed,  in  1881,  an  8-f.  channel  between 
Cape  Girardeau  and  Min ton's  Point,  with 
hardle  dikes  from  the  end  of  Devils  Is- 
land, near  Mintons  Point,  and  from  the 
Illinois  shore  opposite  Cape  Girardeau; 
estimate,  $129,000,  81,  1585,  1598;  82, 
1650.    Plate  xz,  p.  1654. 

Aggregate  amount  appropriated  to 
June  30,  1890,  $4,129,600;  estimate  for 
completion  1890,  $12,557,500,  90, 1967. 

Surveys* 

At  St.  Genevieve,  Mo.,  80, 1594. 

Opposite  month  of  Missouri,  80, 1400. 

In  vicinity  of  Piasa  Island,  81, 1568. 

At  Fish  Bend,  near  Fort  Chartrea,  82, 
1670. 

In  the  vicinity  of  Venice,  80, 1396. 

1879-^,  80, 1368. 

1880-81,  81, 1529, 1565, 1566. 

1881^82,  82, 1604. 

At  Rush  Island  Bend  aud  Ivy  Landing, 
111.,  examination  ordered  by  act  of  Aug. 
5,  1886,  made,  1888,  under  direction  of 
Maj.  Miller,  88, 1452. 

Maps. 

At  Alton  Harbor,  82, 1654. 

At  St.  Louis,  82,  1654;  83,  1296;  84, 
1256;  85,1656. 

At  Horsetail  Bar,  81,  1598;  82,  1654; 
83, 1296;  84, 1526;  85, 1656;  88, 1424. 

From  CarroUs  Island  to  Meramec 
River,  81, 1598. 
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At  Kaskaskia  Bend,  81, 1598. 

Near  St.  Generieye,  Mo.,  81, 15S8. 

At  Cape  Girardeau,  81, 1598. 

Near  Piasa  Island,  81, 1568. 

From  St.  Lonia  to  Foster  Island,  82, 
1654'  88  1424. 

At  Arsenal  Island,  82, 1654 ;  83, 1296. 

From  Carrolls  to  Cheeley  Island,  82, 
1654;  83, 1296;  84, 1526;  85. 1656. 

At  Carrolls  Island,  82, 1654. 

At  Twin  Hollows,  82,  1654;  83,  1296; 
88  1424. 

At  Beards  Island,  82, 1654;  83, 1296. 

At  Cape  Girardeanx,  81. 1598 ;  82, 1654. 


At  Chesley  Island,  83, 1296. 

From  Polltight  to  Foster  Island,  88, 
1424. 

From  St.  Lonis  Bridge  to  Calico  Island, 
89, 1678. 

From  Horsetail  to  Meramec  RlTor,  89, 
1678. 

From  Meramer  Kiv^er  to  Calico  Island, 
89,1678;  90,1966. 

From  Bissells  Toint  to  Calico  Island, 
90, 1966;  91,  2089. 

From  Tarkey  Island  |p  St.  GenevieTe, 
91,2089. 


Part  R.— l.a  Crosse  Harbor,  ITis* 


Appropriations.    (See  p.  644.) 

Contracts. 

I S 7  S.  McDonald  Bros. ,  dams  dosing 
Bates  Chnte,  79, 1127. 

Cng^ineers* 

Chisf  of  ENOimcKRS.  Reports,  78, 
98;  79,  130. 

Board  of  Enginkera.  To  examine 
and  report,  1877,  on  condition  of  channel, 
canne  of  chanffes,  and  to  recommend  sncli 
works  as  might  be  necessary  to  restore 
the  channel;  board  reported  the  condi- 
tion of  the  channel  better  than  in  times 
past,  the  changes  dne  to  closing  channel 
eaat  of  Minnesota  Island;  and  recom- 
mended the  closing  of  the  chntee  on  both 
sides  of  Bates  Island  and  the  protection 
of  head  of  Grand  Island,  78^,  719,  721. 
(Col.  Maeomb  and  Majs.  Weitzel  and 
Merrill.) 

Enginxbrs  in  Charge: 

Maj.  F.  U.  Farqnhar.  Reports,  78,  718 ; 
79,1127. 


Capt.  C.  MoD.  Townsend,  1899-.     Re- 
ports, 99,  2171;  (Maj.)  1900,  2755. 

Operations* 
I8Y8-T9*    Completion,  by  contract, 
I  of  dams  closing  Bates  Island  Chutes  and 
I  protection  at  head,  79,  130,  1127. 
'      1899>1900.    Work  on  lateral  bulk- 
head in  progress,  1900,  2755. 

'  Private  (cHy)  work. 

I      La  Crosse  to  make  some  needed  changes 

,  in  its  sewers,  99,  2171. 

'  Pity  steal  ciiaracteristics. 

Formation  of  bars,  78,  720. 

i  Projects. 

Board  of  Engineers,  1877,  channel  in 
I  front  of  city,  closinff  chnte  on  both 
I  sides  of  Bates  Island,   and    protecting 

head  of  Grand  Island,  78,  98,  721. 
'  By  Lt.  Col.  King,  1897,  lateral  bulkhead 
1,575  f.  long,  a  cross  dam  450  f.  long, 
and  a  certain  amount  of  filling  between 
lateral  bulkhead  and  shore;  estimate, 
$17,000,  97,  2117;  99,  2171. 


Part  8.— JLal£e  Pepin,  ITis.— (Harbor  of  ReAiye.) 


Appropriations*    (See  p.  644.) 

Commerce. 

Neoeesity  for  harbor  of  refuge,  82, 1795 ; 
83,  1404. 

Contracts 

1 985.  U.  £.  Stevens,  breakwater  at 
Stockholm,  85,  1688, 1690. 

Enf^neers. 

Cbibf  of  Enoinsbrs.  Reports,  81, 
238;  82,  235;  83,  237;  84,  240;  85,  262; 
86,251;  87,222;  88,199,200;  89,234; 
90,209. 

£noinser  in  Charge.  Maj.  A.  Mac- 
kenzie, 1881-90.  Reports,  82,  1794;  83, 
1404;  84,  1570;  85,  1687;  86,  1422,  1424; 
87, 1667;  88,  1629,  1532;  89,  1777;  90, 
2072. 

AflSlSTAKT.  W.  A. Thompson.  Report, 
88,1535. 

Operations* 

1884-85.    Constructing  135 1.  f.  earth 


embankment  and  230  f.  crib  construction 
at  Stockholm,  85,  1688. 

1885-86.  Extending  breakwater  to 
a  length  of  579  f.,  86,  1422. 

I8«l7-88  512  1.  f.  crib  work  sunk  to 
extend  breakwater,  88,  1531. 

1888-89.  Repair  and  reconstructing 
breakwater,  89, 1777. 

I889-90*  Riprap  placed  at  crib 
foundations,  90,  2074. 

Projects. 

By  Maj.  Mackenzie,  1882,  harbors  of  ref- 
uge at  Lake  City,  Minn.,  and  Stockholm, 
Wis  ,  by  extending  from  the  shore  a  brenk- 
water  at  each  place  1,000  f.  long ;  estimate, 
$228,000,  82,  1796;  83,  237. 

Surveys. 

For  harbor  of  refuge  ordered  by  act  of 
June  14, 1880,  81,  238 ;  made  under  direc- 
tion of  Maj.  Mackenzie,  1881,  82,  1794. 

Maps.    90,  2074. 
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[Inclading  ''  Railroad  levee  on  the  west  side  of  the  Mississippi/'  "  Reclaiming  waste 
lands  of  the  Lower  Mississippi/'  **  Rt'pairinfc  And  perfectinjc:  present  system  of 
levees  on  the  Mississippi  River/' '' Reclamation  of  the  ai  In  vial  basin  of  Missis- 
sippi/' and  '*The  establishment  of  gauges  on  the  Mississippi  and  its  princiiial  tribu- 
taries/' *'  Effects  of  a  permanent  levee  system  below  month  of  the  Ohio  River/'] 


Appropriations.    (See  p.  644.) 

Commerce. 

Description  of;  important,  74,  390; 
75,  563,  595,  629;  79,  1015,  1019. 

Enirineers. 

Chief  of  Kngivkbrs: 

Reports  on  railroad  levee  on  the  west 
of  Mississippi,  68,  54,  468. 

Reclaiming  waste  lands  on  Lower  Mis- 
sissippi River,  69,  51,  322.  323,  327. 

Levees  of  Mississippi  River  from  the 
Ohio  to  Gulf  of  Mexico,  70,  405;  74,  380; 
79,  1015. 

Reclamation  of  alluvial  basin  of  Missis- 
sippi, 75,  536;  79,  110,  853. 

Establishment  of  gauges  on  Mississippi 
and  principal  tributaries,  70,402;  71,60; 
72,  57;  73,  60;  74,  60;  75,  70;  76,  79; 
77,78;  78,88;  79,  117. 

Directing  M^.  H.  L.  Abbot  to  report 
on  repairing  and  perfecting  levees,  69, 
328 ;  74,  394. 

Boards  of  Enginrbks: 

To  investigate  and  report,  1874,  on  a 
permanent  plan  for  the  reclamation  of 
the  alluvial  basin  of  the  Mississippi  sub- 
ject to  inundation.  Reported  resort  to 
cut-offs  dangerous  and  useless,  75,  540, 
564,  670.  Diversion  of  tributaries  im- 
practicable, 75,540,564,  670.  Reservoirs 
for  holding  back  floods  also  imprai'ti  cable 
from  lack  of  proper  size,  75, 540,  564,670. 
Artificial  outlets  uh  dangerous  and  im- 
practicable, 75,  541,  545,  564,  670.  Lev- 
ecH  the  only  practicable  plan,  75,  550, 
564,  600.  Errors  of  system,  75,  550. 
Section  of  levees,  75,  552,  553,  562,  566, 
587,  593,  5J«,  626,  (i64.  Inspection  and 
guarding  of,  75,  555.  Location  of,  75, 
557.  Condition  of,  75,  588,  596,  599.  Re- 
port, 75,  539,  678.  (Majs.  Warren  and 
Abbot,  Capt.  W.  H.  H.  Benyaurd,  and 
Messrs.  J.  E.  Sickles  and  P.  O.  Herbert.) 

For  the  improvement,  1878,  of  low-wa- 
ter navigation  below  Cairo  to  report  on 
*' Effect  of  permanent  levee  system  .  .  . 
below  mouth  of  Ohio.''  Board  reported 
that  a  permanent  system  would  develop 
a  large  additional  commerce,  79,  1017; 
and  Uiat,  taken  in  connection  with  a 
low- water  improvement,  would  be  an  aid 
to  low- water  navigation,  79,  1018.  (Cols. 
Barnard  and  Tower,  Lt.  Col.  Wright, 
and  Majs.  Comstock  and  Suter.) 

Engineers  in  Charge: 

Maj.  W.  E.  Merrill,  1872-74.  Reports, 
72,426;  73,517;  74,487. 

Capt.  C.  W.  Howell,  1874-75.  Report, 
75,533. 


Capt.  W.  U.  H.  Benyaurd,  1875-79.  Re- 
ports, 76,  600;  77,  493;  78,  646;  79, 
982. 

Estimates.  (See  Plan*  and  ProjectM.) 
By  M^j.  H.  L.  Abbot,  1869,  repairing 
and  perfecting  levees  in  Louisiana, 
$15,020,000;  in  Mississippi,  $4,150,000;  in 
ArkauHas,  $19,060,000,  69,  328,  330,  332, 
334,  344,  347;  70,  405;  74,  382,  387,  391. 
By  Board  of  Engineers,  1875,  to  close 
breaks  in  levees  in  Louisiana,  Mississippi, 
MiMsonri,  and  Arkansas,  $3,4.59,450,  75, 
562;  perfecting  system  in  Louisiana, 
Mississippi,  Missouri,  and  Arkansas, 
$45,SM)9,600,  75,  563,  593,  627;  survey  of 
alluvial  basin,  $300,000,  75,  537,  561. 

Operations. 

l§7l-7d.  List  of  gauges  estab- 
lisht^d,  72,  57,  426,  428. 

l§7d-T9.  Establishment  and  re- 
pair of  gauges,  73,517;  74,487;  75,533; 
76,  600;  77,  494;  78,  646;  79,  982. 

Physical  ciiaracteristics. 

Floods  of  Mississippi,  68, 471 ;  69, 321, 
327,  335;  75,  541,  553,  565,  594,  606,  676; 
76,  616;  compared  with  Nile,  69,  321, 
327. 

Floods  of  tributaries,  75,  634. 

Floods ;  effect  on  levees,  68,  471 ;  74, 
382;  79,  1017;  effects  ou  banks,  72,  436. 

Discharge  of  Mississippi,  69,  335,  339; 
75,  574,  580. 

Sediment  in  Mississippi,  69,  325;  72, 
439;  75,541. 

Levees;  breaks  in,  74,  382;  75,  590, 
612. 

Levees  on  the  Nile,  75,  556. 

Levees,  caving  of;  rate,  75,  608. 

Levees,  caving  of;  cause,  75,  558;  79, 
1017. 

Crevasses,  effect  of,  75,  541. 

Crevasses,  table  of,  on  Mississippi,  75, 
542,  572,  590,  612. 

Cut-offs,  action  of,  75,  540,  575. 

River  bottom,  character  of,  75, 546, 549. 

Bottom  lands,  68,  468;  79,  1016. 

Physical  geography  of  delta,  79,  854. 

Hainfall  in  lower  valley,  75,  571. 

Mud  Inmps,  formation  of,  75,  626. 

Depth  of  alluvial  beds,  75,  626;  79, 
S55. 

Geology  of  alluvial  beds,  79,  855. 

Description  of  gauges,  72,  428;  73, 
523;  74,  488. 

Plans.    (See  Estimates  and  PrqfecU.) 

By  Gen.  B.  S.  Roberts,  1866,  reolaim- 
ing  waste  land  of  lower  Mississippi 
with   levees    having    waste    weirs,    to 
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allow  lowlands  to  be  flooded,  the  sedi- 
ment to  raise  the  land,  69, 51, 312.  Also 
to  increase  low-water  supply  of  Missis- 
sippi by  draining  Lake  Michigan,  69, 
320.  Reported  impracticable,  69,  323. 
(See  Board  of  Engineers,) 

Of  the  Memphis  &  St.  Lonis  R.  R.  Co., 
1868,  railroad  levee  on  the  west  bank, 
month  of  St.  Francis  River  to  connect 
with  Iron  Monutain  R.R.,  68,468;  74, 
382. 

Description  of  levee  from  month  of 
Ohio  to  mouth  of  Mississippi  74, 380, 393. 

Private  (State)  work- 
State  of  Louisiana  expended  in  repair 

of  levees,  1865-67,  $2,661,516.13,  69,325. 
Condition  of  State  levees,  69,  338;  74, 

380 ;  75,  588,  596,  599. 
Necessity  of  cooperation  between  State 

and  General  Government,  70,  405;  75,. 

565,  595,  600. 


Projects*    (See  EsUtMites  and  Plans.) 

By  Brig.  Gen.  A.  A.  Humphreys,  1868, 
levees.  Cape  Girardeau  to  mouth  of 
Mississippi,  to  restrain  the  maximum 
flood  discharge  to  the  channel,  69,  335, 
344;  72,438:  74,392. 

By  MaJ.  H.L.Abbot,  1870,  gauges  on 
Western  rivers  to  perfect  information 
concerning  floods,  70,  402. 

By  Major  Merrill,  1872,  telegraphic  com- 
munication between  gauges,  72,  435. 

By  Board  of  Engineers,  1874,  to  reclaim 
and  protect  alluvial  region  of  the  Missis- 
sippi: Ist,  opening  and  maintaining 
Atchafalaya  and  La  Fourche  rivers;  2d, 
by  a  genera]  system  of  levees,  Cape  Gi- 
rardeau to  Gulf  of  Mexico,  75,  564,  674. 

SarTe)[s« 

Necessity  for  carefhl  survey  before  plan 
could  be  made;  estimate,  $300,000,  75, 
357,  360,  361. 


Part  v.— ITIeekers  Island  Lock  and  Dam. 


Appropriation.    (See  page  644.) 

Commerce. 

Importance  of,  sot  forth  in  memorial  of 
Minnesota  legislature,  68,  369. 

Commerce  hardly  justifies  expenditure, 

74,288. 

Documents.  (Not  printed  in  reports. ) 
H.  Doo.  58,  39th  Cong.,  2d  sess.,  67, 
260;  70,  277. 

Engrineers. 

CiiiRF  or  Engineers.  Beports,  67, 
35;  73,  51;  74,  58;  75,62;  76,  85;  77, 
86;  78,99;  79,  134;  80,  179;  81,  241; 
82,  237;  83,  244;  84,  245;  85,  268;  87, 
223;  88,201. 

£nginker6  in  Charge. 

Maj.  G.  K.  Warren,  1866-70.  Reports, 
67,  260;  68,369;  70,277. 

Col.  J.  N.  Macomb,  1870-73;  70,  56. 
Reports,  73,  411. 

Ma|.  F.  U.  Farqubar,  1873-78;  73,  50. 
Kf-portB,  74,287;  76,  703;  77,  571;  78, 
727. 

Capt.  C.  J.  Allen,  1878-90.  lieports, 
79,  1168;  (Maj.)  80,  1575;  81,  1747;  82, 
1809;  83,  1438;  84,  1599;  85,  1733;  86, 
1485;  87,  1663;  88,  1536. 

Assistants. 

Capt.  A.  Sticknev.     Report,  70,  275. 
F.  Cook.     Report,  70,  278. 

fjegrislation. 

ReJoase  of  land  grant,  by  act  of  Con- 
gress, necessary  before  work  could  be 
comm^'nced,  73,411;  75,62;  76,85,703; 
77,  571;  78,  99;  79,  134.  1168. 


Act  of  July  23,  1868,  granting  Minne- 
sota 200,(XX)  acres  of  land  in  aid  of  con- 
struction of  lock  and  dam,  73,  411 ;  81, 
1747. 

Act  of  Mar.  3,  1873,  requiring  the  relin- 
quishment of  grant  before  the  applica- 
tion of  appropriations,  73, 411;  81, 1747. 

Physical  ciiaraeteristics* 

At  Meekers  Island,  70,  275. 

Private  w^ork. 

Grant  of  land  to  persons  purposing 
building  of  lock  and  dams,  73, 411.  Ne- 
cessity of  release  before  U.  8.  undertakes 
work,  77,  571 ;  78,  99,  727 ;  79,  134. 

Projects. 

By  M%j.  Warren,  1867,  lock  and  dam 
across  Mississippi  River  at  Meekers  Is- 
land, to  carry  a  depth  of  4  f.  over  rapids; 
lift  of  lock,  13  f. ;  estimate,  $235,655,  67, 
259;  70,  277,  278;  74,  287;  81,  1747. 

By  Maj.  Farqubar,  1874,  timber  dam 
witii  lock  having  a  lift  of  17  f.,  with  faces 
of  granite  masonry ;  dimensions  300  f.  by 
80  f.,  dam  to  be  of  timber;  estimate, 
$922,121,  74,  287;  81,  1747. 

Surveys. 

For  lock  and  dam,  67,  260. 

Further  surveys  indicated  necessity  of 
another  lock  and  dam  near  Minnehaha 
Creek,  68,  369. 

Surveys  not  completed,  73,  411. 

Resurvey  made,  74,  287. 

Between  8t.  Paul  and  Minneapolis 
ordered  by  act  of  Aug.  5,  1886,  87,  230, 
1663. 
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MISSISSIPPI  BIVEU— Coutiuued. 
Part  v.— memphis,  T<*iin. 


A ppropriations.    (See  page  644. ) 

finKineers. 

Chief  of  Engineers.  ReporU,  77, 
78;  78,  88;  79,  117;  91,  258;  93,  280. 

Engineers  in  Charge: 

Capt.  W.  H.  H.  Benyaard.  Heports, 
77,490;  78,637;  79,979. 

Capt.  S.  W.  Roessler,  1891-93.  Reports, 
91,3587;  93,2133. 

CoL  C.  fi.  Comstock,  1891.  Report,  91, 
258. 

Assistant.  G.  Barney.  Report,  79, 
980. 

Operations. 

1S7S-79*  Protection  of  city  front, 
work  done  with  hired  labor,  79,  117, 
979,  981. 

Physical  cbaractcristics. 

Description  of,  93,  2133,  2135. 

The  survey  of  1892  showed  an  increase 
in  the  height  and  width  of  the  bar  over 
those  of  previous  yearn,  and  i\  further  ex- 
tension downstream  of  about  400  f.,  93, 
2135. 

The  paiii  of  the  city  front  refeiTed  to 


by  the  act  of  1892,  about  13,300  f.,  pro- 
tected already  for  more  than   half  its 
'  length  by  citizf^us'  dikes,  93,  2135. 

Private  work. 

Bank  in  front  of  the  city  protected  by 
I  citizens'  dikes.    (See   Vhytsical  characUr- 
iatics. ) 

Projects. 

Capt.  Benyaurd,  1877,  to  prot4'ot  \vat«  r 
I  front  by  shore   jirot-ection  for  7,600   f. ; 
estimate,  $170,000,  77,  78,  4y2;  78,  637; 
'  79,  979. 

I  Surveys. 

'      For  protection  of  river  front,  78,  637. 
Examination  for  removal  of  bar  ordered 
by  act  of  Sept.  19, 1890,  made,  1891,  under 

'  direction  of  Capt.  Roessler  (report  un- 
favorable). 91,  3587. 

Kxamination  of  the  harbor  for  the  re- 
moval of  the  bar  forming  opposite  the 
upper  part  of  the  city,  au«i  for  protection 
of  the  city  front,  ordered  by  act  of  .luly 
13,  1892,  made.  J893,  by  Capt.  KoeA.sler, 
93,  2133.  ( Heport  unfavoraule  to  bar  re- 
moval, but  favorable  to  bank  protection.) 


Part  !¥•— mille  Lacs  Iiake,  IVIlnn. 


Enicineers. 

Chief  of  Engineers.  Report,  97, 
332. 

Engineer  in  Charge.  Lt.  Col.  W.  A. 
Jones,  1897.     Keport,  97,  2170. 

Physical  characteristics. 

Deseription  of.  The  lake  at  the  head- 
Tvaters  of  Hum  Kiver,  a  tributary  of  the 
Mississippi,  in  Minnesota.  Kstimatcd 
that  about 4,4U2,(X)0,()00c.  f.  rainfall  could 
be  collected  iu  an  average  year.  97, 2171. 


i  Snrvcy^s. 

Examination  of  the  lake  with  a  view 

'  to  the  couHtruction  of  a  dam  at  its  out- 
let, and  its  utilization  as  a  part  of  the 
general  Upper  Mississippi  River  reservoir 
system,  ordered  by  act  of  .Inne  3,  1896, 
made  by  Lt.  Col.  Jone.H,  1897  (local  engi- 
neer reported  favorably,  but  Chief  of 
Engineers  advised  delaying  action),  97, 
2170. 


Part  X.— miniieapoiis  to  ISt.  Paul,  l*Iinn.  (lock  and  dam  l^o.  9 

between). 


Appropriations.    (See  page  644.) 

Commerce. 

At  1898  restricted  because  of  the  swift 
current  and  numerous  roeks  and  bould- 
ers, 98,  1811. 

Contracts. 

1809.  St.  Paul  Building  Co.,  lock- 
keeper's  house,  about  $7,000,  99,  2181. 

1900.  Commercial  Wood  «&  Cement 
Co.,  55,00Q  bags  cement,  67jHo  cents  per 
bag.  St.  Paul  Foundry  (yO.,  steel  and 
cast-iron  members  of  lock  gate,  $7,643. 
Youugstown  Bridge  Co.,  one  lower  lock 
gate,  $9,610.     1900,  2777. 

Engineers. 

Chikf  of  Enoinkers.    Reports,   95, 

292;  96,  254;  97,  323;  98,  916;  99,  378; 
1900,  434. 


Enginkf.hs  in  Charuk: 

Maj.  A.  Mackenzie,  1894-95.  Reportti, 
94,  1<W0,  1681 ;  95,  2158. 

Lt.  Ci»l.  W.  R.  King,  1896-97.  Reports, 
96,  1828;  97,2110. 

Capt.  F.  V.  Abbott,  1898-.  Reports,  98, 
1809:  (maj.),  2173,  1900,  2768. 

Assistants: 

A.  O.  Powell.  Reports,  99, 2181 :  1900, 
2778. 

R.  Davenport.     Report,  1900,  2785. 

Leffal  proeeedin^s. 

Steps  taken  to  secure  land  necessary 
for  lock  No.  2,  95,  2159;  96,  1828;  97, 
2110;  land  secured,  98,  1810. 

Acquisition  of  land  and  ilowage  rights 
for  lock  No.  1,  99,  2180;  (map),  190O, 
2773,  2785. 
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Part  X«— Minneapolis  to  St.  Paul,  Minn.  (loci£  and  dam  IVo.  9 

betDireen)— Continued. 


Operations. 

1S9Y-9N.  Construction  plant  pro- 
cured and  buildings  for  it  erected,  98, 
1811. 

I^9S-99«  Preparations  made  for 
construction  of  lock  and  dam  No.  2;  plant 
erected;  cofferdam  almost  completed 
(photof^raphs),  99,  2174. 

IS99-1900.  Cofferdam  for  lock  No. 
2  nearly  finished ;  lock  excavation  nearly 
completed;  large  part  of  lumber  floor  of 
lock  chamber  laid;  concrete  work  on 
land  wall  l>egnn.  (Sketches  of  concrete 
forms  and  photographs  of  works  in  prog- 
ress); cement  tests  made  (diagrams), 
1900,  2768. 

Physical  cliaracteristics. 

Description  of,  93,  2202. 

Characteristics  of  stream  in  vicinity  to 
be  considered  in  designing  dams,  99, 
2179. 

Much  trouble  at  lock  No.  2  caused  by 
larffe  water-bearing  seams  in  the  rooK 
underlying  the  site  (photographs),  1900, 
2770. 

Projects. 

By  MaJ.  Mackenzie,  in  1894,  lock  and 
dam,  No.  2  in  a  proposed  series  of  four. 


,  at  Meekers  Island,  to  carry  slack  water 

from  that  point  to  Washington  avenue 

I  bridge,  at   Minneapolis,  with  a  lift  of 

13.8  f. ;  estimate,  $598,235,  94, 1681 ;  95, 

2159. 

By  Cai^t.  Abbott,  1898,  for  purchase 
and  erection  of  plant,  building  cofferdam, 
and  purchase  of  15,000  t.  stouc  for  lock 
construction ;  details  of  lock,  gates,  and 
dam  section  to  be  subject  to  approval  of 
Board  of  Engineers,  99,  2179. 

Act  of  Mar.  3, 1899,  provided  for  carry- 
ing on  this  work,  together  with  that  for 
look  aud  dam  No.  1  (lift  of  13.3  f.,  placed 
just  above  Minnehaha  Creek;  estimated 
cost,  $.568,222),  under  continuous  con- 
tract, but  permitting  hired  labor  when- 
ever necessary ;  at  a  cost  in  addition  to 
appropriation  of  $150,000  of  not  to  ex- 
ceed $815,579.33,  99,  2179. 

Table  showing  actual  cost  compared 
with  estimated  coBt  of  works.  See  ref- 
erence to  works  for  each  year. 

SarvcTs. 

Miscellaneous  surveys,  95,  2159. 

Maps  (sketches,  photographs,  etc.), 
(8ee  Legal  proceedingn,  OperattonB,  and 
Physical  characttriatics. 


Part  ¥•— missoari  River  to  IVIinneapolis,  Rlinii. 


Appropriations*    (Seepage^.) 

Commerce. 

Large  and  important.  The  navigabil- 
ity of  the  river  governs  the  rates  on  the 
railroads  of  the  adjacent  country,  93, 
2203. 

Lake  Pepin:  After  examination  of 
1892,  additional  harbors  of  refuge  recom- 
mended, but  only  one  at  that  time  thought 
to  be  sufficient,  93,  2257. 

Oqnawka  to  Dallas  City :  After  survey 
of  1^^,  it  was  shown  that  levees  proposed 
would  not  benetit  navigation  but  would 
increase  value  of  lauds  protected,  97, 
2113. 

City  of  Fort  Madison  to  Skunk  River: 
After  survey  of  1896,  similar  conditions  as 
in  preceding  noje,  97,  2132. 

Dmrys  Landing  to  New  Boston:  Sur- 
vey in  1897.  See  preceding  not«,  97, 21 16. 

Lagrange  to  Hannibal :  See  preceding 
note,  97,  2122. 

Egyptian  Levee:  See  preceding  note, 
97,  2126. 

Iowa  River  to  Muscatine:  See  preced- 
ing note,  97,  2133. 

Contracts. 

1892^.  M.  Ahem,  Chas.  Sjogren,  rip- 
rap rook,  $12,4(X) ;  H.  Ames,  brush,  $3,500 ; 
F.  N.  TmaXy  brush,  $3,250;  A.  Kirchner, 
dams  and  shore  protections,  $47,250,  93, 
2207.  E.  R.  Leaoh,  riprap  rock,  $2,500; 
A.  Kirchner,  riprap  rock,  $15,900;  dams 


and  shore  protections,  $51,5(X);  J.  Schmo- 
ker.  brush,  $12,200,  93,  2208.  A.  J.  Whit- 
ney, dams  and  shore  protections,  $49,750; 
Patterson  Bros.,  similar  work,  $49,750; 
D.  M.  Richardson,  S.  Monroe,  riprap  rock 
and  slope-wall  rock,  $14,960,  93,  2209. 
W.  Engelhard,  riprap  rock,  $3,900;  W. 

A.  Shaiu,  brush,  $1,400;  P.  Pence,  brush, 
$75(>;  Thompstm  &  Gray,  dams  and  shore 
protections,  $92,000,  93,  2210. 

1 893.  Tacoma  M ill  Co. ,  tir  and  cedar 
timber,  $3,207.31 ;  H.  S.  Brown,  pile  bulk- 
head, $8,900,  93,  2211.  J.  Benson,  fur- 
nishing rock  on  U.  S.  barges,  $5,450;  C. 
Massueger,  furnishing  brush  on  U.  S. 
barges,  $8,850,  94,  1614.  J.  Richtnian, 
shore  protections,  $44,000;  A.  Kirchner, 
riprap  rock,  $5,300;  C.  Massueger,  brush, 
$6,125,  94,  1615.     V.  A.  Bigelow  and  A. 

B.  Teasdale,  dams  and  shore  protections, 
$38,500,  $42,750;  A.  K.  Roberts,  furnish- 
ing riprap  rock  on  U.  S.  barges,  $16,325, 
94,  1646.  Gasaway  Bros.,  furnishing 
brush  on  U.  S.  barbies,  $4,500;  M.  H. 
Rogers,  similar  material,  etc.,  $2,800;  W. 
A.  Shain,  similar  material,  etc.,  $1,500; 
8.  Monroe,  similar  material,  etc.,  $6,000, 
94, 1647.  J.  Short,  dams  aud  shore  pro- 
tections, $46,000,  $50,400;  J.  Richtnian, 
similar  work,  $64,750,  94,  1648.  Hunter 
and  Frey,  furnishing  brush  on  U.  S. 
barges,  $12,000;  Patterson  Bros.,  dams 
and  shore  protections,  $38,000,  94, 1649. 

1894*    A.  Kirchner,  dams  and  shore 
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protections,  $29,750, 95, 2115;  $29,750,95, 
2116.  J.  Richtman,  similar  work,  $31,000, 
$31,000, 95, 2116 ;  $26,500,  $32,500,  $30,000, 
95,  2117.  A.  J.  Whitney,  dredging,  8.9 
cents  per  c.  y.,  95,  2118. 

189A«  Patterson  Bros.,  dums  and 
shore  protections,  $31,900;  Cas^rain  Sl 
McDonald,  enlargement  and  repair  of 
levees,  $26,850,  $32,850,  95,  2118.  A. 
Kirchner,  dams  and  shore  protections, 
$28,500,  $28,500;  J.  Short,  similar  work, 
$32,700,  95,  2119;  $29,100,  95,  2120.  M. 
H.  King,  levees,  $57,260,  96,  1781. 

1896*  Patterson  Bros.,  levees,  $26,- 
700;  £.  Callahan,  levees,  $15,732.50;  J. 
A.  O'Keefe  &.  Co.,  levees,  $46,755,  96, 
1782.  A.  J.  Whitney,  dredging,  19J  cents 
per  c.  y. ;  C.  H.  Appleton,  15  cents  per  c. 
y. ;  Fetter  «&  Crosby,  dams  and  shore 
protections,  $37,000;  A.  Kircbner,  similar 
work,  $31,250,  97,  2065;  $29,750,  $51,500. 
Patterson  Bros.,  similar  work,  $26,750, 
97,2066. 

I89Y*    A.  Kirchner,  daws  and  shore 

Srotections,  $25,600;  G.  W.  Farley  & 
o.,  similar  work,  $26,600;  Patterson 
Bros.,  similar  work,  $39,000,  98,  1753. 
A.  Kirchner,  $30,000;  J.  Short,  similar 
work,  $50,000;  C.  H.  Appleton,  dredg- 
ing, 14.9  cents  per  c.  y.,  98,  1754.  A.  J. 
Whitney,  dredging,  15  cents  per  o.  y. ; 
McDonnell  <&  Kennedy,  levees,  $62,649, 

98,  1755. 

189§«    J.  Richtman,  dams  and  shore 
protections,  $37,500;   J.  Pickley,  similar 
work,    $66,842.50;    Fetter    &     Crosby 
$40,960;  A.  Kirchner,  $108,390;  J.  Short 
$88,200,  99,  210^2114. 

1 899.  B.  U.  Veto,  riprap  rock,  $4,650 
brush,  $3,440;  H.  Denno,  riprap  rock 
$2,600;  M.  E.  Hueston,  riprap  rock 
$5,500;  J.  Short,  riprap  rock,  $7,840 
brush,  $10,000;  M.  Rust,  brnsb,  $24,040 
Betts  &  Bolin,  $3,100 ;  A.  C.  Brant, ^],0t^ 
Mason  «fe  Winters,  $11,055;  W.O.John 
son  &  Sons,  levees,  $35,325;  Cameron 
McManns  &.  Joyce,  $19,053;  II.  S.  Brown 
dredging,  15  cents  per  c.  y.  ($100,000) ;  A 
Kirchner,  dams  and  sbore  protections 
$184,103;  J.  Richtman,  $127,883;  J.  Pick 
ley,  $151,409;  Fetter  &  Crobbv,  $232,878 
J.Pellowski,  riprap  rock,  $3,240;  W.  L 
Adams, $3,000;  Pratt  &  Cash,  $15,000;  J 
Kimnies,  $9,800;  C.  Ott,  brush,  $13,500 
G.L.  Nichols,  $3,250;  J.  W.  Na8on,$  1,260, 

99,  2112. 

I900*  E.  J.  Howard,  wooden  hull 
steamboat,  $32,000,  1900,  2698. 

£ng'lneers« 

Chief  of  Engineers.  Reports,  93, 
285,  287,  288;  94,  262;  95,  291,  293;  96, 
253;  97,  322,  324,  325,  326;  98,  314;  99, 
39,375;  1900,432,434. 

Engineers  in  Charge  : 
Maj.  A.  Mackenzie,  1880-95.    Reports, 


93,  2200,  2248,  2251,  2253,  2254,2257;  94, 
1639;  95,  2108,  2159,  2162,  2163,  2168. 

Lt.  Col.  W.  R.  King,  1896-97.  Reports, 
96, 1775;  97,  2059,  2111,  2114,  2116,  2119, 
2124,  2130,  2133. 

Capt.  C.  MoD.  Townsend,  1898-.  Re- 
ports, 98, 1743;  99,  2102;  (Maj.),  1900, 
2692,  2756,  2759,  2763,  2765. 

Assist  A'^Tfl  * 
Lt.  C.  Keller.    Reports,  95,  2108,  2144 ; 

96,  1814;  97,  2098;  98,  1787. 

Lt.  W.  V.  Judson.    Report,  94, 1675. 

M.  Meigs,  U.  S.  civil  engineer.  Re- 
ports, 93,  2227,  2230;  94,1667;  95.2135, 
2165;  96, 1804;  97,  2086,  2122,  2127;  98, 
1777;  99,  2144;  1900,  2727. 

C.  W.  Durham.  Reports.  93,  2211, 
2233,  2235;  94,  1679;  95,2149;  96,1802; 

97,  2083,  2102;  98,  1773,  1790, 1791;  99, 
2139.  2158;  1900,  2720,  2741,  2742. 

J .  D.  Dushane.  Reports,  94, 1651 ;  95, 
2120;  96, 1784, 1818,  1891:  97,  2068;  98, 
1757;  99,  2119;  1900,  2704. 

W.  A.  Thompson.  Reports,  94,  1655; 
95,  2123;  96,  1788;  98,  1761;  99,  2122; 
1900,  270J>. 

J.  C.  MElherne.  Reports,  94,  1662; 
95,  2129;  96,  1796;  97,  2078;  98,  1767; 
99,2131;  1900,2715. 

8.  £dward8.  Reports,  94,  1672;  95, 
2141;  96,  1810;  97,  2093;  98,  1783;  99, 
2151;  1900,2734. 

A.  L.  Richards.  Reports,  99,  2153; 
1900,  2736. 

Lei^al  proceedings. 

Deeds  to  right  of  way  for  about  30 
miles  of  levee  from  Fliut  Creek  to  Iowa 
River  secured  without  cost,  95,  2110. 

Operallons. 

iM9ti-93*  Dam  construction,  shoTe 
protection,  and  removal  of  rocks  and 
bowlders  carried  on  by  day  labor  and 
Government  plant  between  Minneapolis 
and  St.  Paul,  betweeu  St.  Paul  and  Lake 
Pepin,  Miniieiska,  aud  Lacrosse,  at  Rock 
Island  Rapids,  at  vicinity  of  Keithsbnrg, 
Burlington,  Dallas,  Pontoosnc,  Des 
Moines  River,  Hannibal,  Hickory  Chute, 
Louisiana,  and  Reeds  Lauding.  B^  in- 
formal agreement,  work  witb  private 
plant  was  performed  between  Minneap- 
olis and  St.  Paul,  dredging  and  removing 
rocks  aud  bowlders,  and  building  dams 
and  shore  protections  between  Reeds  and 
Minneiska.  Under  formal  contract,  dams 
and  shore  protections  constructed  be- 
tween Reeds  and  Minneiska,  between 
Genoa  and  Prairie  du  Chien,  between 
Gleuhaven  and  Dubuque,  between  Belle- 
vue  and  Savanna,  between  Dubaqueand 
Clinton,  and  between  Keokuk  and  Quin- 
cy.  Pier  at  Lake  City  repaired.  Buoys 
and  ranges  on  Rock  Island  Rapids  main- 
tained.   Plant  repaired.    93,  2201. 
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1S98-94.  Dam  construction,  shore 
protection,  and  removal  of  rocks  and 
bowlders  carried  on  by  day  labor  and 
(sovemment  plant  between  St.  Paul  and 
Lake  Pepin,  between  Minneiska  and 
Genoa;  at  Rock  Island  Rapids,  between 
Keithsbnrg  and  Montrose;  at  head  of 
Des  Moines  Rapids;  at  vicinity  of  Can- 
ton, between  Quincy  and  Clarksville ;  at 
Westport  Chute,  and  between  the  Illi- 
nois and  Missouri  rivers.  Under  informal 
contract,  dam  and  shore  protections 
were  constructed  between  Smiths  Bar 
and  Lake  Pepin,  between  Genoa  and 
Prairie  du  Cnien,  l>etween  Glenhaven 
and  Dubuque,  between  Dubuque  and 
Clinton,  between  Keokuk  and  Quincy, 
between  Quincy  and  Hannibal,  between 
Clarksville  and  Hamburg,  between 
Hamburg  and  Cap  an  Oris,  and  between 
Cap  an  Oris  and  the  month  of  the  Illinois 
River.  94,1639.  Plant  repaired.  Bulk- 
head constructed  at  Whipple  Creek  Bar. 
94,  l&iO. 

IS94-9A*  Dam  construction,  shore 
protection,  and  removal  of  rocks  and 
bowlders  carried  on  by  hired  labor,  com- 
petitive purchase  of  materials,  and  use  of 
Government  plant  between  St.  Paul  and 
Lake  Pepin,  between  Reeds  Landing  and 
Genoa,  at  Rock  Island  Rapids,  between 
Keithflburg  and  Nashville,  between  Quin- 
cy and  Clarksville,  and  between  the  Illi- 
nois and  Missouri  rivers.  Under  formal 
contract  between  Smiths  Bar  and  Lake 
Pepin,  between  Genoa  and  Prairie  du 
Chien,  between  Dubuque  and  Clinton, 
between  Muscatine  and  New  Boston,  be- 
tween Quincy  and  Hannibal,  between 
Hamburg  and  Cap  au  Oris,  and  between 
Cap  au  Oris  and  the  Illinois.  95,  2108. 
Plant  repaired.  Dredging  done  at  Quincy 
Bay.  Work  on  the  raising  and  strength- 
ening  of  the  banks  from  Warsaw  to 
Quincy  begun,  95,  2109. 

lSOft-96*  Dam  construction,  shore 
protection,  dredging,  and  removal  of  rock 
carried  on  by  hired  labor,  competitive 
purchase  of  material,  and  use  of  Govern- 
ment plant  between  St.  Paul  and  Lake 
Pepin,  between  Reeds  Landing  and 
Genoa,  at  Rock  Island  Rapids,  between 
Keithsbnrg  and  Nashville,  between  Keo- 
kuk and  Quincy,  between  Quincy  and 
Clarksville,  and  between  lllinoiH  and 
Missouri  rivers.  Under  informal  con- 
tract between  Glenhaven  and  Dubnqne, 
between  Dubuque  and  Clinton,  between 
Rock  island  and  New  Boston,  between 
Hamburg  and  Cap  au  Gris,  between  Cap 
au  Gris  and  Illinois  River,  and  also  at 
the  Flint  Creek  to  Iowa  River  and  War- 
saw to  Quincy  levees.  Plant  repaired. 
96, 1775.  Dredging  done  in  Quincy  Bay, 
96,  1776. 

189^9Y*    Dam  construction,  shore 


protection,  dredging  and  removal  of  rock, 
etc.,  carried  on  by  hired  labor  and  use  of 
Government  plant  between  St.  Paul  and 
Lake  Pepin,  at  Kings  Coulee,  between 
Reeds  Landing  and  Genoa,  at  Rock  Is- 
land Rapids  and  Harbor,  between  Keiths- 
bnrg and  Nashville,  between  Keokuk  and 
Quincy,  between  Quincy  and  Clarksville, 
at  Quincy  Bay  and  Harbor,  at  Sny  Island 
levee,  and  between  Illinois  and  Missouri 
rivers;  under  informal  contract,  between 
Genoa  and  Prairie  du  Chien,  between 
Dubuque  and  Clinton,  at  East  Dubuque 
Harbor,  between  Rock  Island  and  Mus- 
catine, between  Hamburg  and  Cap  au 
Gris,  between  Cap  au  Gris  and  Illinois 
River,  and  at  the  Flint  and  Warsaw  levees. 
97, 2060.    Plant  repaired,  97, 2102. 

189T-9S.  Dam  construction,  shore 
protection,  dredging,  removal  of  rock, 
etc. ,  carried  on  by  hired  labor  and  use  of 
Government  plant  between  St.  Paul  and 
Lake  Pepin,  between  Queens  Bluff  and 
Prairie  du  Chien,  at  Rock  Island  Rapids, 
between  Keithsbnrg  and  Nashville,  be- 
tween Keokuk  and  Qninoy,  between 
Qniucy  and  Hamburg,  and  between  Illi- 
nois and  MisHonri  rivers;  under  informal 
contract,  between  Reeds  Landing  and 
Trempealeau,  Minneiska  and  Queens 
Bluff,  Dubnqne  and  Leolaire,  Rock  Island 
and  Keithsbnrg,  Keithsbnrg  and  Nash- 
ville, Keokuk  and  Quincy,  and  between 
Hamburg  and  Illinoin  River.    98,  1743. 

Under  Congressional  allotments,  oper- 
tions  undertaken  at  Burlington,  Iowa; 
dredging  Quincy  Bay,  111. ;  Warsaw  to 
Quincy  levee,  Flint  Creek  to  Iowa  River 
levee,  harbor  of  refuge  at  Kings  Coulee, 
harbor  at  Dubuque  and  at  Muscatine; 
steamboat  landing  at  Qnincy,  and  Sny 
Island  levee.     98, 1743. 

1 898-99*  Dam  construction,  shore 
protection,  dredging,  rock  removal,  etc., 
done  by  hired  labor  and  Government 
plant  between  St.  Paul  and  Lake  Pepin, 
Winona  and  Cassville,  at  Rock  Island 
Rapids,  between  Montrose  and  Nashville, 
Keokuk  and  Quincy,  Quincv  and  Ham- 
burg, and  Hamburg  and  tlie  Missouri 
River;  under  formal  contract,  between 
Reeds  Landing  and  Winona,  Minneiska 
and  Queens  Bluff,  Prairie  du  Chien  and 
Dubuque,  Dubuque  and  Leclaire,  Rock 
Island  and  New  Boston,  New  Boston  and 
Burlington,  Burlington  and  Montrose, 
Hamburj^  and  tbo  Illinois  River.  Under 
the  special  allotments  of  Congress  work 
carried  on  at  Kings  Coulee  harbor  of  ref- 
uge, Flint  Creek  to  Iowa  River  levee, 
Warsaw  to  Quincy  levee,  and  dredging 
at  Quincy  Bay,  111.    99, 2102. 

1899-1900.  Dam  construction, 
shore  protection,  dredging,  removal  of 
rock,  etc.,  done  by  labor  and  Government 
plant  between  St.  Paul  and  Cassville,  at 
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Rock  Island  Rapids,  between  Montroee 
and  NashvLUe,  (^nincy  and  the  mouth  of 
the  Missonri  River;  under  formal  con- 
tract, between  Reeds  Landinj;  and  La- 
crosse, Lansing  and  Leclaire,  Rock  Island 
and  Montrose,  Keokuk  and  Qnincy,  Uam- 
bnrg  aud  the  MisHonri  River.  Under 
special  allotmentH  of  Confrresa,  work  ear- 
ned on  at  Lacrosse  Harbor;  chaunel  at 
Clinton,  Iowa:  Flint  Creek  to  Iowa 
River  levee;  Warsaw  to  Qnincy  levee; 
Hny  Island  levee;  dredging  at  Quincy 
Bay,  and  bar  at  Quincy,  111.    1900, 2692. 

Note. — For  (1)  snmmary  of  expendi- 
turefl ;  (2)  expenditures  from  beginning  of 
work  under  each  appropriation;  (3)  ex- 
penditures for  various  parts  of  the  river; 
(4)  summary  showing  localities,  amount, 
and  cost  of  works  from  1894 ;  (5)  compar- 
ative cost  of  materials,  see  each  yearly 
report  of  offl(*er  in  charge,  and  reports  of 
assistants. 

Ordnance  Department  work. 

Description  of  cnannel  cut  at  Molino 
City  Harbor  by  Ordnance  Department  to 
permit  a  freer  flow  of  water  to  the  water- 
power  pool  of  the  Rock  Island  Arsenal, 
93,  2253. 

Physical  cliaracteristlcs. 

For  general  description  of,  see  the  re- 
ports of  the  assiHtants  under  Engineers. 

The  velocity  of  the  current  between 
Meekers  Inland  and  Minneapolis  such  ha 
to  prevent  navigation,  93, 2202. 

High  water  retarding  operations,  93, 
2201 ;  96, 1775, 1776. 

Deftcri])tion  of,  between  Minneapolis 
and  St.  Paul,  93,2201. 

High  and  low  water  elevations  between 
St.  Paul  and  the  month  of  Missouri  River, 
partial  list  of,  93, 2236. 

The  obstruetion  to  navigation  due 
largely  to  innnense  quantities  of  silt  from 
caving  banks.  The  nature  and  extent  of 
the  work  re(iuired  to  prevent  this  erosion. 
96, 1777. 

Description  of  P,  C. — 

Hamburg  Bay :  Dredging  of  1889  oldit- 
erated  in  1893,  93, 2250. 

Iowa  side  of  river  from  Iowa  River  to 
Burlington.  93,  2251. 

Moline  City  Harbor,  93, 2253. 

Bellevue,  93, 2255 ;  1900,  2760. 

Lake  IVpin:  A  wide  stretch  of  the 
river  about  20  miles  long  and  from  H  to  2 
miles  wide,  subject  to  sudden  storms,  93, 
2257,  2258 ;  1900, 2764. 

Qnincy  Bay,  95, 2160.  (See  Quincy,  Til.. 
below.) 

La  Crosse  Harbor:  The  landing  at,  en- 
croached upon  by  the  sand  and  mud 
thrown  out  by  the  La  Crosse  River,  95, 
2163;  97,2117. 

Bank  from  city  of  Warsaw  to  Quincy: 
Much  damaged  by  floods  of  1881, 1888,  and 
1892, 95, 2164, 2165. 


From  Flint  Creek  to  Iowa  River,  95, 
2168. 

Oqnawka  to  Dallas  City,  97, 2112. 

Drurys  Landing  to  New  Boston,  97, 
2115. 

Lagrange  to  Hannibal:  The  bottom 
lands  between  these  points,  25  miles  dis- 
tant, traversed  by  4  considermble  streams 
(see  ProjecU),  97, 2120. 

Egyptian  levee:  Portion  surreyed  in 
1897  begins  on  the  Des  Moines  River  and 
tenninates  on  the  west  bank  of  the  Mis- 
sissippi, 97, 2125. 

City  of  Fort  Madison  to  Sknnk  River, 
97, 2131. 

Iowa  River  to  Mnscatine:  Caving 
1>anks  on  the  Iowa  might  cause  trouble 
and  expense,  97, 2134, 2135. 

Quincy,  111. :  But  little  sediment  carried 
in  this  vicinity.  The  lower  part  only  of 
Quincy  Bay  ol*  value,  and  much  used  for 
w  i n ter  hari lor .  Table  sho wing  h igh  water 
at  Quincy  Bndge.     1900, 2757, 2758. 

The  utilization  of  the  forces  exerted  at 
high  water  and  also  those  of  low  water 
for  the  improvement  of  the  river  consid- 
ered incompatible,  98, 1748. 

By  authority  of  act  of  1892,  $5,000  was 
paid  to  M.  J.  Adams,  making  $35,176.33 
in  all,  fttr  tests  supposed  to  have  been 
made  on  the  Upper  Mississippi  of  a  sap- 
posed  device  for  improving  channels  by 
forcing  water  through  perforated  pipes 
placed  in  the  bottom  of  the  stream.  No 
test  appears  to  have  been  made.  93, 2202. 

Act  of  1892  authorized  the  payment  of 
f 2, 107.50  to  the  Hannibal  Ferry  Co.  for 
raising  and  strengthening  an  Upper  Mis- 
sisMppi  River  Government  dike  opposite 
Hannibal  in  1891.  Payment  was  made 
in  1893.     95,  2143,  2144. 

Projects. 

Works  of  improvement  effective,  93, 
2203 ;  98,  1743. 

The  original  adopted  project,  not  ma- 
terially changed  at  1893,  was  for  the  rec- 
tification of  the  waterway  by  means  of 
wing  and  closing  dams  to  obtain  scour, 
and  for  a  chnnnel  of  sufficient  width  and 
of  a  depth  of  4^  f.  at  low  water,  the  ap- 
proximate cost  being  $20,000  per  mile, 
the  channel  depth  to  be  eventually  in- 
creased to  6  f .  Provision  was  also  mad, 
for  the  removal  of  bowlders,  dredgin<; 
and  for  the  construction  of  piers  at  Kock 
Island  Kapids.  The  custom  is  to  select, 
when  funds  are  available,  such  localities 
for  improvement  as  at  the  time  seem 
most  detrimental  to  navigation,  and  the 
existing  project  may  be  considered  one 
of  general  improvement  and  the  execu- 
tion of  detailed  plans  for  special  locali- 
ties. At  1898  recent  acts  of  Congress  had 
been  directed  to  the  improvement  of  cer- 
tain portions  of  the  river  by  preventing 
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overflow  over  natural  and  other  banks^ 
thas  coiitenjplatiD{i(  tbe  utilization  of  the 
forces  exerted  at  high  water  for  deepen- 
ing the  channel.  93,  2201,  2203;  98, 
1748. 

After  passage  of  act  of  1892  works  in 
this  section  of  tbe  river  were  consoli- 
dated under  this  heading,  93,  2201. 

Qnincy  Bay.  111. :  By  Maj.  McKenzie,  in 

1893,  for  a  retaining  levee  on  Whipple 
Creek  Bar,  using  therefor  a  balance  of 
the  appropriation  for  improvement  of  the 
bay  luade  in  1890,  93,  2202. 

Act  of  Aug.  17,  1894,  allotted  $15,000 
from  the  sundry   civil  act  of  Aug.   18, 

1894,  for  ihe  bay.  Maj.  McKenzie  pro- 
posed the  continuation  of  dredging  under 
this  allotuieut  to  increase  the  depth  and 
to  extend  operations  over  the  bav.  95, 
2109.  Act  uf  1896  alno  allotted  $15,000 
for  dredging,  96.  1776.  Act  of  Mar.  3, 
1899,  allotted  $15,000  for  dredging,  99, 
2105. 

Quincy  Harbor,  III. :  Act  of  1896  allot- 
t4Ml  $10,000  for  the  steamboat  lauding  in 
this  harbor.  It  was  proposed  to  use  this 
sum  to  remove  the  snnd  bar  in  front  of 
the  landing.  98,  1747.  Act  of  Mar.  3, 
1899,  allotted  $10,000  (expenditure  <»f 
this  atfected,  1899,  by  confusing  local  con- 
ditions), 99,  2105. 

Minneapolis,  Minn. :  In  1894  Maj.  -Mac- 
kenzie estimnted  it  would  cost  $2,205,159 
to  construct  4  locks  and  3  dams  to  extend 
navigation  to  the  flour  mills  at  Minneapo- 
lis, and  that  $60,000  would  probably  be 
re<iuired  for  additional  dredging  below 
Minnehaha  Creek,  94, 1683. 

Bay  City  Harbor,  Wis. :  Sundry  civil 
act  of  Mar.  2,  1895,  allotted  $1,000  for 
dredging  a  channel  to  the  harbor.  Lt. 
Col.  Mackenzie  proposed  the  construction 
of  an  earthen  pier  instead,  300  f.  long,  and 
8  f.  wide  on  top,  with  a  crest  elevation  8 
f.  above  Lw.  95, 2110. 

Kings  Conlee,  Lake  Pepin.  (See  Lake 
P^ptfi  below):  Act  of  189H  allotted  $30,000 
for  a  harbor  of  refu;re  in  Lake  Pepin. 
Plans  were  made  for  tbo  construction  of  a 
pier  or  breakwater  about  8(X)  f.  long,  to  be 
bnilt  of  dredged  material,  chiefly  gravel, 
and  covered  with  riprapping.  97,  2060. 

Warsaw  to  Quincy,  111.:  In  1894, Maj. 
Mackenzie  estimated  it  would  cost  $85,500 
to  raise  nnd  strengthen  the  banks  be- 
tween these  points,  95,  2165.  Sundry 
civil  act  of  Mar.  2, 1895,  allotted  $85,500, 
95, 2109.  Act  of  1896  allotted  $5,000  for 
repair  and  maintenance,  97, 2060.  Act  of 
Mar.  3,  1899,  allotte<l  $5,000  for  repair  of 
levee,  99, 2105. 

Dmrys  Landing  to  New  Boston,  111. : 
In  1897  Lt.  Col.  King  estimate<l  it  would 


cost  $343,245  to  construct  levees  30  miles 
long  between  these  points,  97,  2116. 

Muscatine,  Iowa:  Act  of  1897  allotted 
$15,000  for  removing  the  sand  bar  in  front 
of  this  place,  98, 1746. 

Iowa  River  to  Muscatine,  Iowa :  In  1897 
Lt.  Col.  King  estimated  it  would  cost 
$139,800  to  construct  a  leveo  24|  miles 
long  from  Iowa  to  Muscatine  (about  2 
miles  nf  the  levee  would  be  on  Iowa 
River),  97, 2135. 

Oquawka  to  Dallns  City,  111. :  In  1896 
Lt.  Col.  King  estimated  it  would  cost 
$340,250  to  construct  levees  about  4  miles 
long  between  these  points,  97, 2113. 

Egyptian  Levee,  Mo. :  In  1897  Lt.  Col. 
King  eMtimatcMl  it  would  cost  $285,500  to 
raise  and  strengthen  the  existing  levee 
and  to  build  new  portions  where  needed 
(a  large  portion  of  this  work  would  be 
on  Des  Moines  and  Fox  rivers,  nonnavi- 
gable),  97,  2126,  2127. 

City  of  Fort  Madison  to  Skunk  River, 
Iowa:  In  1896  Lt.  Col.  King  estimated  it 
would  cost  $135,635  to  construct  about  18 
miles  of  levees  (about  8  miles  would  be 
on  Skunk  River),  97,  2132. 

East  Dubuque,  III.:  Act  of  1896  allot- 
ted $5,000  to  dredge  this  harbor,  97, 
2061.  $30,000  was  allotted  in  1897  for  the 
removal  of  a  snnd  bar  obstructing  the 
channel  in  front  of  the  city,  98,  1746. 

Lagrange  to  Hannibal,  Mo.:  In  1897 
Lt.  Col.  King  estimated  it  would  cost 
$341,761  to  construct  lovees  between 
these  points  (a  considerable  i>art  of  this 
work  would  boon  several  small  nonnavi- 
gable  streams),  97,  2121,  2122. 

Sny  Island  Levee,  111. :  Act  of  1896  al- 
lotted $50,0(X)  to  protect  this  levee  from 
eroHion,  and  for  maintenance  of  the  chan- 
nel by  revetment  works  and  otherwise. 
Applied  to  construction  of  shore  protec- 
tion and  <lanis  at  such  localities  as  would 
not  onl3'  improve  tbe  low-water  channel, 
but  alHO  atlbrd  protection  to  the  levee. 
97,2061;  98,  1747. 

La  Crosse,  Wis. :  Act  of  June  3,  1896, 
allotted  $5,000  for  this  harbor,  but  a  sur- 
vey called  for  by  the  same  act  showed 
that  about  $17,(XK)  would  be  required  -to 
perform  needful  work.  Allotment  held 
until  further  funds  should  be  available. 
97,  2061. 

Flint  Creek  to  Iowa  River,  Iowa :  Sun- 
dry civil  act  of  Mar.  2,  1895,  allotted 
$85,000  for  commencement  of  work  of 
improving  this  section  of  the  river  banks 
to  prevent  overflow  over  the  west  bank. 
Lt.  Col.  Mackenzie  proposed  in  1894  a 
levee  with  a  slope  of  3  to  1  on  river  side 
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and  2  to  1  on  the  inside,  the  natural 
banks  to  be  raised  and  reenforced  where 
necessary,  the  height  to  be  as  ^unds 
would  permit,  the  estimated  cost  being 
$305,000.  95,  2109,  2110.  A  later  esti- 
mate was  $250,000.  Act  of  June  3,  1896, 
allotted  $75,000,  96,  1777.  Act  of  1897 
allotted  $50,000, 97, 2060.  Act  of  Mar.  3, 
1899,  allotted  $50,000  for  completing 
earthwork  revetment,  drainage,  and  part 
of  the  enlargement  proposed,  99,  2105. 

Rock  Island.  HL  :  Act  of  1896  allotted 
$5,000  for  maintenance  of  this  harbor, 
which*  was  expended  in  rock  excavation, 
97,  2061.  $5,000  additional  was  allotted 
by  act  of  Mar.  3, 1899,  for  further  rock 
excavation,  99,  2104. 

Burlington,  Iowa :  In  1897-98  it  was  pro- 
posed to  expend  the  balance  for  this 
locality  in  redredging  deposits  from  the 
harbor,  98, 1747. 

Bellevue,  Iowa:  By  Capt.  Townsend, 
1899,  for  a  d  am  or  can  se  way  across  C  rooked 
Slough,  8  f  above  1.  w.  and  9  f.  wide  on 
top,  using  general  funds,  1900, 2761. 

Lake  Pepin:  Capt.  Townsend,  1899, 
estimated  it  would  cost  $14,000  for  a  pier 
or  breakwater  1,000  f.  long  at  village  of 
Pepin,  99, 27a5. 

Clint<on,  Iowa:  Act  of  Mar.  3,  1899,  al- 
lotted $25,000  for  improving  and  straight- 
ening the  channel,  99, 2104. 

Davenport,  Iowa :  Act  of  Mar.  3,  1899, 
appropriated  $10,000  for  deepening  the 
harbor,  99, 2104.  Depth  sufficient,  1900, 
and  no  project  submitted,  1900, 2694. 

Surveys. 

Miscellaneous  surveys  and  examina- 
tions, 93,  2201,2226,2233,2235;  94,  1640, 
1655, 1661, 1667, 1672, 1681;  95,  2108,  2123, 
2128, 2134, 2140, 2149 ;  96,  1785, 1793, 1801 ; 
97, 2077. 2086, 2092 ;  98, 1777. 

Minor  surveys  and  examinations  made 
almost  every  year.  (See  references  to 
reports  of  engineers  in  charge  and  of 
assistants.) 

Bench  marks,  St.  Paul  to  mouth  of  Mis- 
souri River,  93, 2236, 2237. 

Congress,  by  joint  resolution  of  1894, 
ordered  the  transmission  to  it  of  any  re- 
ports of  surveyH  or  estimates  made  since 
the  preceding  annual  report  relating  to 
the  couHtrnction  of  locks  and  dams  be- 
tween tbe  Chicago,  St.  Paul,  Minneapolis 
&  Omaha  R.  R.  bridge,  at  the  city  of  St. 
Paul,  and  the  Falls  of  St.  Anthony,  Minn. 
Estimates  submitted  by  Maj.  Mackenzie 
in  1894. 94, 1682. 

Hamburg  Bay :  Examination  of  the  bay 
was  ordered  by  act  of  July  13, 1892,  and 
made  in  1892  by  Maj.  Mackenzie  (report 
favorable),  93, 2248. 


From  Iowa  River  to  Burlington:  Ex- 
amination of  the  river,  Iowa  side,  between 
these  points,  to  determine  the  best 
methods  of  removing  the  bars  and  deep- 
ening the  channel,  was  ordered  by  act  of 
July  13, 1892.  Reported  in  that  year  work 
had  been  and  was  still  in  progress  in  the 
locality.  93, 2251. 

Moline  City  Harbor:  Examination  of 
the  harbor  was  ordered  by  act  of  July  13, 
1892;  report  rendered  by  Maj.  Mackenzie 
in  that  year  (report  unfavorable),  93, 
2253. 

Bellevue,  Iowa:  Examination  of  the 
river  at  and  near  this  place,  with  a  view 
to  so  re])airing  and  tixins  the  dam  that 
the  ferry  channel  would  be  restored, 
ordered  by  act  of  July  13,  1892,  made  by 
Mi^.  Mackenzie  in  1892, 93, 2254.  Survey 
ordered  by  act  of  Mar.  3,  1899,  made  by 
Capt.  Townsend  (report  favorable),  1900, 
2759. 

Lake  Pepin,  Wis. :  An  examination  to 
ascertain  whether  a<lditional  harbors  of 
refuge  were  necessary,  nnd  if  so,  where 
they  should  be  located,  was  ordered  by 
act  of  July  13, 1892,  made  in  that  year  by 
Maj.  Mackenzie  (report  favorable  to  one), 
93, 2257. 

Qnincy  Bay :  Examination  required  by 
act  of  August  17,  1894,  and  report  ren- 
dered in  that  year  by  Lt.  Col.  Mackenzie, 
95, 2159.  Examination  for  prevention  of 
filling  np  of  the  bay  by  high-water  sedi- 
ment ordered  by  act  of  March  3,  1899, 
made  by  Capt.  Townsend  (report  not 
favorable),  1900,  2756. 

La  Crosse,  Wis. :  Examination  of  the 
harbor  for  removal  and  prevention  of  the 
bar  ordered  by  act  of  August  17,  1894; 
made  in  that  year  by  Lt.  Col.  Mackenzie, 
95,  2162.  .  Survev  ordered  bv  act  of  June 
3, 1896;  made  in  1897  by  Lt.  Col.  King  (re- 
port favorable  only  to  separate  appropri- 
ation, and  only  on  conciition  to  be  ac- 
cepted^ by  the  city),  97,  2116. 

City  of  Warsaw  to  City  of  Quincy,  111. : 
Survey  of  the  bank  between  these  points 
ordered  by  act  of  August  17, 1894,  made 
under  tbe  direction  of  Lt.  Col.  Mackenzie 
in  that  year,  95,  2163. 

Flint  Creek  to  Iowa  River :  Survey  of 
the  west  bank  ordered  by  act  of  August 
17,  1894,  made  in  that  year  by  Lt.  Col. 
Mackenzie,  95,  2168. 

Oqnawka  to  Dallas  City,  111. :  Survey 
of  the  east  bank  between  these  points 
ordered  by  act  of  June  3,  1896,  made  in 
that  year  by  Lt.  Col.  King,  97, 2111. 

Drurys  Landing  and  New  Boston,  111. : 
Survey  of  the  east  side  of  the  river  be- 
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tween  these  points  ordered  by  act  of  Jane 
3, 1896,  made  in  1897  by  Lt.  Col.  King,  97, 
2114. 

Lagrange  to  Hannibal,  Mo. :  Survey  of 
the  east  side  of  the  river  between  these 
points  ordered  by  act  of  June  3,  1896, 
made  nnder  the  direction  of  Lt.  Col.  King 
in  1897,  97,  2119. 

Egyptian  Levee :  Survey  of  this  levee 
along  the  west  bank  of  the  river  and  es- 
timate of  cost  of  raising  and  straighten- 
ing it  called  for  by  act  of  Jnne  3,  1896. 
Report  was  rendered  by  Lt.  Col.  King  in 
1897,  97,  2124. 

City   of  Fort    Madison    to  mouth  of 


Skunk  River,  Iowa :  Survey  of  the  west 
side  of  the  river  ordered  by  act  of  June 
3,  1896,  made  in  that  year  by  Lt.  Col. 
King,  97, 2130. 

Iowa  River  to  Muscatine,  Iowa :  Survey 
of  the  west  bank  ordered  by  act  of  June 
3, 1896,  made  in  1897  by  Lt.  Col.  King,  97, 
2133. 

Lake  Pepin :  Examination  and  survey 
of  east  shore  of  the  lake  near  the  village 
of  Pepin  for  pier  or  harbor  of  refuge  or- 
dered by  act  of  March  3,  1899,  made  by 
Capt.  Townsend,  1899  (see  Prajecte), 
1900,  2763. 


Part  Z«— IVloline,  III.  (water  power). 


Contracts* 

Between  the  United  States  and  Water 
Power  Co.,  nse  of  i>ower  in  arsenal  shops, 
78,  749,  751. 

Enirineers. 

Chikf  of  ENOiinsEKS.  Report,  78, 35, 
749. 

Commission  of  Enginkebs: 

To  exaipine,  1877,  into  the  contracts 
made  between  the  United  States  and 
Moline  Water  Power  Co.,  78,  35,  749. 
History  of  earlier  proceedings,  78,  750. 
Obligations  of  United  States,  78,  751. 
Commission  reported  the  specific  com- 
plaints of  the  company  nnsnstained, 
with   the  possible  exception   that  the 


United  States  failed  in  the  full  excava- 
tion of  the  cofferdam  in  tlie  pool  and  a 
mass  of  stone  at  mouth  of  canal,  78,  753. 
(Brig.  Gen.  Humphreys,  Lt.  Col. 
Wright,  and  Maj.  Abbot.) 

Private  (corporate)  work* 

History  of  Moline  Water  Power  Co., 
78,  749. 

Jurisdiction  of  the  Water  Power  Co., 
78,  750. 

Contracts  between  United  States  and 
companv  for  use  of  power,  78,  750. 

Complaints  by  company  as  to  failure 
of  United  States  in  its  obligations,  78, 
751. 


Part  AA.— mouth.' 


Appropriations.    (See  page  644.) 

Appropriations  to  be  retnrned  to  Treas- 
ury, 71,  515:  72,  553,  73,  600. 

Method  or  making  appropriations  de- 
stroys valne  of  improvement  made,  70, 
323. 

The  amounts  paid  J.  B.  Eads  for  the 
improvement  or  South  Pass  nnder  the 
acts  of  March  3, 1875,  Jane  19,  1878,  and 
March  3,  1879,  are  not  stated  in  the  re- 
ports of  the  Chief  of  Engineers. 

Commerce. 

Importance  of  improvement,  66,  iv, 
241;  69,  265;  70,  345;  74,  778,  792,  797, 
801,808. 

Number  and  draft  of  vessels  passing 
mouth  in  1869-70,  69,  264;  in  1870-71, 
71,  511;  in  1871-72,  72,  558;  in  1872-73; 
73,  601;  in  1873-74.  74,  683;  in  1874-75, 
75,  823;  in  1875-76,  76,  550;  in  1876-77, 
77,  427. 

a  Survey:  Keports:  July  6,  1829:  Feb.  9,  1837.  estimate  $10,000,000;  Jan.  80,  1839;  Oct.  28,  1852,  esti- 
mates $30,000  and  $315,000  (H.  D.  No.  482,  56th  Confi;.,  2d  sess.). 

b  Proposals:  Recommendations  concerning  method  of  making,  66.  iv,  239.  For  forming  and  main- 
taining channel  at  Southwest  Pass,  1866,  66,  iv,  243.  For  construction  and  delivery  of  dredge  boat 
E»eayo7u,  68, 475.  Rejected  as  excessive,  68,  476.  New  proposals  for,  68,  477.  For  second  dredge 
boat.  QenmU  MeAkiter,  71,  512. 


Size  of  larger  vessels  passing  mouth, 
74,  817.  845. 

Effect  of  work  done  on  commerce,  72, 
554 ;  73,  598. 

Importance  of  reliable  and  adequate 
outlet  for  commerce  of  valley,  74,  778, 
797.  801. 

Necessity  for  buoys,  and  saggestions 
concerning,  67.  367. 

Vicious  action  of  pilots,  and  towboat 
association,  69,  263;  71,  514;  72,  552; 
73, 596, 599.  Action  of  Congress  concern- 
ing (see  Legislation), 

In  1897-98  commerce  was  considerably 
impeded  by  the  motion  of  large  volumes 
of  sand  along  the  bottom  of  the  channels, 
98,  1447. 

Contracts.^ 

1 II66.  H.  Tyler,  formation  and  main- 
tenance of  channel  in  Southwest  Pass, 
66,  i  V,  243.    Annulled  1867  for  inadequate 
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character  of  means  used,  67,  38,  362 ;  70, 
324. 

1§6§*  Atlantic  Works,  Boston,  con- 
struction of  dredge  boat,  $223,000, 68,478. 
Extension  of  time  granted,  68, 479.  Com- 
pleted May,  1868,  68,  479. 

1 871*  J.  Roach,  for  a  second  dredge 
similar  to  first,  71,  512;  completed  1822, 
72.  553. 

For  yearly  purchases,  etc.,  see  each 
annual  report. 

Defense. 

Suitable  defense  for  proposed  ship 
canal  at  Fort  St.  Philip,  74,  824. 

Engineers* 

Chikf  of  Kng inkers. 

In  relation  to  bill  antbori/ing  parties 
to  take  poHsession  of  Push  h  POutre,  for 
construction  of  canal;  oonolnsion  ad- 
verse, 68,  483. 

Letter  of,  to  Sir  Charles  Lyell,  concern- 
ing delta  of  MissisHippi  Kiver,  70,  365; 
to  T.  Lyman,  concerning  8ume,  70,  376. 

Report  reviewing  application  of  Jetties 
to  the  improvement  of  mouth  of  Missis 
sippi  Kiver;  rate  of  bar  advance,  74,854. 

Absence  of  littoral  currents',  (Julf  cur- 
rents would  not  be  modified  by  jetties, 
74,  855. 

Comparison  of  Sulina,  mouth  of  Dan- 
ube, with  South  Pass;  reason  for  success 
of  jetty  system  at  the  Danube,  74,  856. 

Method  of  bar  formation  at  mouth  of 
Mississippi  River,  74,  8.")8. 

Sulina  bars  have  no  resemblance  to 
bars  at  mouth  of  Mississippi  River,  74, 
859. 

Jetties  would  require  annual  advance, 
74,  860. 

Annual  dei>osit  on  bottom  of  Gulf,  not 
reduced  by  jetties;  rate  of  bar  advance, 
74,  865. 

Cost  and  maintenance  of  jetties,  74, 
866. 

Application  of  jetty  system  to  month 
of  Rh6ne,  74,  8KS. 

Memoranda  concerning  improvement 
of  entrance  to  Mississippi  River  withjet- 
ties,  75,  959,  966,  968,  972. 

Reports,  66,  iii,  24  ;  67,37;  68,5.5,483; 
69,46;  70,61,322;  71,64;  72,  60;  73, 
63;  74,  72,  776,  854;  75,  37,  38,  78,  959, 
966,  968,  972;  76,  74;  77,  72;  78,82;  80, 
141;  81,  189;  82,  186;  83,  198;  84,  206; 
85,  214;  86,  212;  87,  178;  88,  166;  89, 
194;  90,  14,  175;  91,  19,  221 ;  92,  22,  215; 
93,  20,  238;  94,  20,  219;  95,  21,  244;  96, 
24,  214;  97,  25,  277;  98,  36,  269;  99,  40, 
317;  1900,  41,  360,  366. 

Boards  of  Engineers. 

1837.  Recommended  dredging  with 
bucket  dredges  at  mouth  of  river,  70, 
323;  74,806,841. 

1852  (for  application  of  appropriation 


of  $75,000).  Recommended  (1)  stirring 
up  bottom ;  (2)  if  this  fai^  dredging  with 
buckets;  (3)  if  both  fail,  then  parallel 
jetties  at  month  of  Southwest  Pass  (for 
which  an  additional  appropriation  of 
$150,000  was  asked);  (4)  if  needed,  the 
closing  of  lateral  outlets;  (5)  shonld  all 
fail,  a  ship  canal  might  be  resorted  to, 
66,  iv,  237;  70,  323;  74,  793,  806,  841. 
(Commodore  Latimer,  U.  S.  N.,  Majs. 
Chase,  Beauregard,  and  Barnard. ) 

185H.  Recommended  deepening  of 
Southwest  Pass  by  stirring  up  bottom, 
66,  i V,  237 ;  70, 323, 334,  338 ;  74, 793, 806, 
842.     (SeePro/ecte.) 

1873.  Report  upon  plan  (submitted  by 
Capt.  C.  W.  Howell)  for  ship  canal  con- 
necting Mississippi  River  with  Gulf  of 
Mexico,  74,  823.  Board  considered  that 
the  construction  of  a  canal  across  Fort 
St.  Philip  peninsula  presented  no  extraor- 
dinary engineering  difhcnities.  Precise 
location  of  line  and  estimates  of  cost  re- 
quired more  detaile<l  examination.  74, 
823.  Debouch6  of  canal  into  Isle  au  Bre- 
ton Pass  approved;  also  location  (gen- 
erally) of  inner  end  on  straight  part  of 
river  below  Fort  St.  Philip;  doubtful 
practicability  of  founding  lift  lock  by 

glan  of  surrounding  coD'erdam,  74,  824. 
Recommended  following  modificatious 
(see  PrqirvU);  lo<'k  chamber  to  be  500  f. 
long,  (K)  f.  to  65  f.  wide,  depth  of  water 
on  miter  sill  25  f. ;  side  slopes  of  canal 
1  f.  upon  4  f. ;  jetties  would  require  in- 
creased dimensions;  more  data  required 
for  location  in  detail,  and  close  estimate 
of  cost,  74,  8J5.  (Col.  Barnard,  Lt.  Col. 
Newton,  Majs.  Gillmore,  Warren,  Craig- 
hill,  and  VVeitzel,  and  Capt.  Howell. 
Col.  Barnard  not  fully  conciirring,  sub- 
mitted minority  report. ) 

Minority  report  consi(lere<l  that,  assum- 
ing canal  to  be  built,  a  more  comprehen- 
sive study  retiuired  to  lix  location  and 
details  of  cost;  before  resorting  to  canal 
the  8U)>erior  advantages  of  natural 
mouths,  and  probability  of  utilizing  them, 
should  be  considered,  74,  826.  Radical 
change  in  location  desirable,  74,  829, 
Stability  of  lock  foundations  insufficient, 
74,  830.  Engineering  difficulties  under- 
rated, 74,  831. 

Communication  of  Lt.  Col.  Newton  re- 
viewing minority  report,  74,  868. 

Report  of  same  board  on  improvement 
of  Passes  as  an  alternative  to  or  in  con- 
nection with  the  canal.  Pass  a  POutre 
assumed  to  be  improved;  depth  of  25  f. 
required;  jetties  2,200  f.  apart  and  each 
24,000  f.  long.  74,  833.  Closure  of  north 
mouth  of  Pass  necessary;  delicate  and 
difficult  work  of;  general  development 
of  delta  sufficient  to  destroy  the  most 
skillfully  <lesi^ned  works,  74,  834.  Ulti- 
mate tilling  of  area  ahead  of  jetties;  dif- 
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ficnltiee  of  improying  by  Jetties ;  relative 
advantages  of  h  I'Ontre  and  Southwest 
passes,  74,  836.  Means  used  and  results 
obtained  in  improving  Vistula  and  Dan- 
ube, 74,  837,  constitute  no  precedent  in 
improvement  of  mouth  of  Mississippi,  74, 
838.  Stirring  can  not  be  relied  npon  be- 
yond 18  f.  in  depth ;  can  not  be  made  a 
substitute  for  proper  project ;  should  be 
continued  until  proper  project  is  com- 
pleted, 74,  839.  Project  of  canal  offers 
oest  and  most  certain  means  of  attaining 
proper  outlet  to  ocean,  74,  840. 

Minority  report  of  Col.  Barnard  re- 
Tie  ws  past  enorts  to  remove  bars;  con- 
clasionsand  recommendation  of  previous 
boards,  74, 841.  Success  of  stirring  since . 
1867,  74,  842.  An  attainable  depth  of  20 
f.  possible,  adequate  for  commercial  pur- 
poses, 74,  844.  Plan  of  jetties  offered  a 
probable  attainment  of  deep  water,  74, 
845.  Discussion  of  the  application  of 
jetties  to  Danube,  Oder,  Vistula,  and 
KhOne,  74,  846.  Application  to  Missis- 
sippi River,  74,  850.  Closing  of  North 
Pass  of  k  rOutre  not  desirable;  con- 
struction of  jetties  not  as  expensive  as 
indicated  by  majority  report,  74,  851. 
South  Pass  should  be  selected  for  trial  of 
jetties;  action  of  jetties  would  retard 
bar  advance;  cost  of  jetties  a  fraction  of 
cost  of  canal,  74, 852.  Inestimable  value 
of  open  river  mouth  navigation  as  op- 
posed to  canal,  74,  853. 

Minority  report  of  Maj.  Warren;  data 
for  detailed  estimate  not  possessed ;  canal 
only  project  that  meets  demands  of 
United  States;  feasibility  of;  canal 
should  be  tried  first,  74,  853. 

Review  of  minority  report  by  Lt.  Col. 
Newton,  74,  871. 

Review  of  entire  question  by  Chief  of 
Engineers,  74,  854. 

(Col.  Harnard,  Lt.  Col.  Newton,  Majs. 
Gillmore,  Warren,  Craighill,  and  Weit- 
zel,  and  Capt.  Howell.  Capt.  Howell 
dissented  in  one  point,  viz,  depth  to  be 
maintained  by  dredging  20  f.  Col.  Bar- 
nard and  Maj.  Warren,  not  fully  con- 
curring, submitted  minority  reports.) 

1874.  To  determine  best  method  of  ob- 
taining and  maintaining  a  sufficient 
depth  of  water  at  month  of  Mississippi 
River,  either  by  canal  from  river  to  Gulf 
or  by  deepening  natural  outlets  of  river, 
75,  948.  The  board  visited  Europe  for 
examination  and  information;  conclus- 
ions, 75,  d49. 

Various  canal  routes  considered ;  that 
oommenciDg  5^  miles  below  F'ort  St. 
Philip  and  debouching  behind  Sable 
Point  considered  best;  length,  6^  miles; 
eanal  200  f.  at  bottom,  308  f.  at  top,  27  f. 
deep;  lock  near  river  7  f.  lift;  dimen- 
sions 200  f.  by  65  f.  on  grillage  founda- 
tion ;  guard  gates  above  and  below  lock, 
75,  950.    Details,  956. 


By  deepening  natural  outlets  of  river; 
methods  projiosed;  that  by  stirring  in- 
admissible beyond  depth  oi  20  f.,  75, 951. 
Plan  of  parallel  jetties  adopted  in  dis- 
cussion, 75,  952.  South  pass  selected; 
jetties  to  be  900  f.  apart,  beginning  at  30 
f.  water  within  bar  and  running  to  30  f. 
without;  length  of  each  jetty  11,900  f. ; 
details  of,  75, 953.  Future  rate  of  exten- 
sion of  bar,  1,000  f.  in  10  years,  75,  954. 
Improvement  of  South  Pass  by  jetties 
recommended  in  place  of  canal,  75,  955. 
Recommendation  that  entire  amount  for, 
be  made  at  once  available,  75,  956.  De- 
tails, 75,  958. 

(Lt.  Cols.  Wright  and  Alexander,  Maj. 
Comstocii,  Messrs.  H.  MitcJiell,  T.  E. 
Sickles,  W.  M.  Roberts,  and  H  D.  Whit- 
comb.) 

Lt.  Col.  H.  G.  Wright  did  not  concur 
in  judgment  of  board  as  to  the  probable 
success  oMetty  system,  and  reported  that 
the  canal  project  offered  reasonable 
chances  of  success,  75,  956.  (See  Chief 
of  Engineers.) 

Engineers  in  Charge: 

MaJ.M.D.McAlester,  1866-68.  Reports, 
66,iv,236;  67,362;  68,474. 

Maj.  F.  E.  Prime,  1868-69;  69, 46. 

Lt.  W.  D.  Payne,  1869;  69,  46. 

Capt.  C.  W.  Howell,  1869-78.  Reports, 
69,  259;  70,  326;  71,  508;  72,  551;  73, 
596 ;  74, 682, 778 ;  75, 822 ;  76, 544 ;  77, 419 ; 
78, 597. 

On  ship  canal  connecting  Mississippi 
River  with  Gulf  of  Mexico,  74, 778. 

Maj.  W.  H.  Heuer,  1880-84.  Reports,  80, 
1123;  81,1245;  82,1329;  83,1031. 

Capt.  T.  Turtle,  1884-85.  Report,  84, 
1235. 

Maj.  W.  H.  Heuer,  1885-87.  Reports, 
85, 1377;  86, 1225;  87, 1345. 

Capt.  W.  L.  Fisk,  1888-91.  Reports,  88, 
1229;  89,1467;  90,1725. 

Maj.  J.  B.  Quinn,  1891-99.  Reports,  91, 
1805;  92,  1469;  93,  1795;  94,  1333;  95, 
1725;  96,  1469;  97,  1731;  98,  1447;  99, 
1815. 

Mi^.  H.  M.  Adams,1899-.  Report,1900y 
2225. 

Assistants: 

Lt.  D.  W.  Payne.    Report,  68, 478. 

H.C.Collins,  77, 428. 

C.  Donovan.  Reports,  80,  1123;  81, 
1246;  82,  1331;  83,  1033;  84,  1237;  85, 
1379;  87,  1347;  88,  1230;  89,  1469;  90, 
1726;  91,  1807;  92,  1470;  93,  1797;  94, 
1334;  95,1726,  1737;  96,  1471;  97,  1734; 
98,1449;  99,1817;  1900,2227. 

Estimates*    (See  also  Plane  and  ProJ- 

ecta. ) 

By  Capt.  W.  H.  Chase,  1837,  Fort  St. 
Philip  ship  canal,  $8,619,299,  74, 795. 

Hy  R.  Montaigu,  1858,  project  for  ship 
canal,   $2,665,882,   74,   822.      Deepening 
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Sonthwest  Pass  to  18  f.,  $129,500;  to  20  f., 
$200,000.  66,  iv,  241.  Annual  amoant 
reqaired  to  maintain  channel,  $400,000, 
74, 777. 

By  Capt.  Howell,  1873,  Fort  St.  Philip 
ship  canal,  with  connecting  jetties, 
$7,370,803,  74, 788. 

By  Board  of  Enginesrs,  1873,  foregoing 

S reject  modified,  $10,273,000,  74,  825. 
[ore  data  required  for  close  estimate,  74, 
825. 

By  Board  of  Encjneers,  1873,  improve- 
ment of  Pass  k  rOutre  with  jetties, 
$9,572,634,  74,  835.  Uncertainty  of,  74, 
836. 

By  Board  of  Engineers,  1874,  Fort  St. 
Philip  ship  canal,  $11,514,200,  75, 951, 958. 

By  Board  of  En><ineer8, 1874,  improve- 
ment of  South  Pass  by  jetties,  $7,942,110; 
of  Southwest  Pass  by  jetties,  $16,053,124, 
75  955  959. 

By  Chief  of  Engineers.  1874,  Fort  St. 
Philip  ship  canal,  $13,000,0<10,  74,  866. 
Improvement  of  South  Pass,  $17,000,000. 
Improvement  of  Southwest  Pass,  $23,000,- 
000,  74, 867.  Survey  of  Sonthwest  Pass, 
1875-76,  $16,656 ;  1876-77,  $10,342,  75, 976. 

Expenditu  res. 

Annual  expenditure  required  on  any 
plan,66,iii,24,iv,  240;  67,  362;  68,483; 
70,516;  72,554;  74,807. 

Leffal  proceedini^s.    (See  Seeretary 
of  War.) 

Leirislatlon. 

Legal  enactments  required,  giving  offi- 
cer in  charge  of  public  works  a  judicious 
control  over  use  of  channels,  71, 64, 513; 
72,60,552;  73,63,596,599. 

Draft  of  an  act  to  facilitate  execution 
and  to  protect  certain  works  of  public 
improvement,  71, 522. 

Act  of  CongrcHs,  1874,  giving  Secretary 
of  War  control  over  the  channels  of  the 
passes,  74, 72,  685. 

Regulations  fixed  by  Secretary  of  War 
concerning  Jurisdiction  of  channels,  75, 
826,  829. 

An  act  of  Congress  providing  for 
operations  of  J.  B.  Eads  and  others  on 
South  Pass,  75,  170. 

Operations*^ 

I  §37-89*  Attempts  to  open  South- 
west Pass  by  dredging  with  bucket 
dredges  a  failure,  70,  323,  .S34,  338;  74, 
792,  SOQ,  841.  Further  operations  discon- 
tinued until  1852,  74,  841. 

18ft9-<(3.    Deepening  of  Southwest 

a  Removal  of  bars  by  ordinary  dredging  a  failure:  adequate  focalizing  Jetties  enormously  expen- 
sive, ee,  ill,  24,  Iv,  237. 

Removal  of  bars  by  harrowing  the  only  plan  that  has  proved  efficient,  66,  ill,  24,  iv,  237;  70,  325. 
Channel  can  be  maintained  only  by  constant  dredging.  74,  806. 

History  of  early  operations,  70,  323,  834,  33S;  74,  792,  806,  841. 

Favorable  results  obtained  by  subsequent  operations,  68,  55;  69,  259;  70,  326,  834. 

Delays  in  operations  caused  by  Pilots'  and  Tow  Boat  Association,  69,  268;  71,  514;  78,  555;  78, 
596,599. 

Depth  obtained,  and  what  is  intended  by,  74,  686. 

Operations  of  J.  B.  Eads  at  South  Pass,  76,  960. 


Pass  to  depth  of  18  f. ;  subsequent  rapid 
shoaling  of  channel,  70,  32:^;  74,  841. 
Further  operations  discontinued  until 
1857,  70,  323. 

1  §5  T-ft  8*  Attempts  to  deepen  South- 
west Pass  by  jetties  proviuff  a  failure, 
resort  was  had  to  stirring  and  harrowing 
on  Sonthwest  Pass  and  Pass  d  I'Outre,  70, 
323;  74,  842.  Further  operations  dis- 
continued until  1860,  70,  324,  335. 

1860-61.  Deepening  of  Sonthwest 
Pass  by  (contract)  use  of  scrapers;  fur- 
ther operations  discontinued  until  1867, 
70,  324. 

l§67-68.     Completion    of    U.     S. ' 
dredge  boat  Eaaayons,  and  deepening  of 
Pass  &  rOutre,  68, 47t»;  70, 335;  74, 842.    * 

l§68-69«  Continued  operations  of 
dredge  boat  Essayona  on  Pass  &  TOutre, 
deepening  the  channel  from  11^  to  17  f., 
70,335;  74,842. 

1 86ll-7#«  Repair  of  dredj^e  boat  and 
continuation  of  dredging  on  Pass  k  TOu- 
tre,  70,  326,  336. 

18TO-T1*  Operations  continued  on 
Pass  h  rOutre  by  U.  S.  dredge  boat;  sus- 
pended July,  1870,  and  not  resumed  until 
1873;  o|)erations  resumed  at  Sonthwest 
Pass  and  channel  deepened  by  dredge 
boat  to  19  f. ;  new  machinery  attached 
to  the  Emiyons,  71, 64,  508,  512;  74, 683. 

1 8 T 1-79.  Operations  of  EsBayone  at 
Southwest  Pass  maintaining  18^  f.  depth ; 
completion  of  U.  S.  dredge  General  MoAU 
eeter  and  repair  of  the  Easayona,  72,  551, 
553. 

18T8-78.  U.  S.  dredge  boats  in  op- 
eration on  Sonthwest  Pass  until  Mar., 
1873,  when  they  were  transferred  to  Pass 
k  FOntre;  construction  of  repair  dock 
for  dredges,  73,  596,  601. 

1873-74*  Operations  of  Southwest 
Pass  abandoned  on  account  of  a  blockade 
from  grounded  vessels  and  consequent 
transferment  of  dredging  to  Pass  k  rOu- 
tre, 74,  684 ;  75.  78. 

1 874-75.  Maintenance  of  Pass  k 
rOutre  to  a  depth  of  ftom  17  to  19  f ,  75, 
824. 

1875-* 6.  Operationson  Pass i\rOn- 
tro  suspended  Ailg.,  1875,  and  transferred 
to  Sonthwest  Pass,  76,  544. 

1876-77*  Continued  on  Southwest 
Pass,  maintaining  a  depth  of  from  17  to 
19i  f.,  77,  419,  m. 

1877-78.  The  improvement  of  South 
Pass  by  Jetties  having  obtained  a  depth 
of  18  f.,  further  operations  of  dredge  boat 
discontinued ;  the  EasUyanB  transferred  to 
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Sabine  Pass,  Tex. ;  dredge  boat  Oenerdl 
MeAle$ter,  with  entire  crew,  loet  at  sea, 
T8  82  S97 

ini^M.  At  Head  of  Paaees  smaU 
additions  were  made  to  upper  dam ;  on 
the  east  jetty  the  constrnotion  of  cribs 
at  the  onter  end  and  of  a  ooncrete  and 
rubble  masonry  parapet  on  the  jetty  was 
in  pro^^ress,  80, 1124.  On  the  west  Jetty 
work  was  confined  to  placing  spur  cribs 
and  to  repair  of  Jetty,  80, 1134.  Least 
depth  through  channel  between  jetties, 
31  f. ;  least  width  of  30-f.  channel,  40  f. ; 
least  width  of  26-f.  channel,  200  f.,  80, 
1123  1136. 

1880-§1.  In  South  Pass,  after  the 
fiulnre  of  dredging  to  reduce  shoal  areas, 
spur  dikes  were  built  from  east  shore, 
81, 1247.  On  east  Jetty  the  placing  of 
cribs  at  outer  end  and  the  coustruction 
of  concrete  and  rubble  masonry  parapet 
was  in  progress,  80, 1248.  Localities  of 
diedffine  operations,  80,  1257.  I^ast 
depth  of  through  channel  between  Jet- 
ties, 30  f. ;  least  width  of  30-f.  channel, 
20  f. ;  least  width  of  26-f.  channel,  230  f., 
81,  1245,  1262,  1268. 

1881-89.  In  South  Pass,  the  old 
dam  near  head  of  Hayou  Grande  was  re- 
built for  a  length  of  95  f. ;  new  dam  built 
across  Picayune  Bayou;  at  month  of 
South  Pass,  small  additions  made  to  ma- 
sonry work  and  temporary  works  bnilt 
to  improve  channel;  on  east  Jetty  16  spur 
oribs  were  placed  and  additions  made  to 
the  masonry  parapet:  1,813  1.  f.  of  levee 
built  along  sea  side  oi  east  jetty  and  2, 125 
1.  f.  built  along  the  west  jett^ ;  19  lattice 
wing  dams  bnflt;  dredging  in  operation 
dunng  87  days,  82, 1329, 1332, 1335, 1336, 
1340.  Least  depth  through  channel  be- 
tween the  jetties,  30.8  f. ;  least  width  of 
30-f.  channel,  60-f. ;  least  width  of  26-f. 
channel,  210  f.,  82,  1329,  1344,  1350. 

1889-83.  In  South  Pass,  11  wing- 
dams  bnilt;  6,810  1.  f.  of  auxiliary  Jetty 
built  within  and  nearly  parallel  to  line 
of  east  jetty ;  dredging  in  operation  dur- 
ing 17  days,  83.  1^2,  1034,  1036.  Legist  \ 
depth  through  channel  between  jetties,  | 
31  f. ;  least  width  of  30-f.  channel,  00  f. ; 
least  width  of  26-f.  channel,  240  f,  83, 
1031,  1040,  1044. 

1888-84.  In  South  Pass,  2  wing 
dams  bnilt;  repairs  to  Picayune  Bayou 
dam ;  inner  east  jetty  extended  1,630  f. ; 
wing  dam  built  at  head  of  east  jetty ;  no 
dredging  done  since  February,  1883,  84, 
1236,  1^,  1239.  Least  width  through 
channel  between  Jetties,  34  f. ;  least 
width  of  30-f.  channel,  150  f. ;  least 
width  of  26-f.  channel,  270  f.,  84,  1236, 
1242,  1246. 

1884-8cl.  Extension  of  the  inner 
east  Jetty  605  f.^  repair  of  wing  dam, 
outer  end  of  east  jetty ;  no  dredging  done 


since  Febrnary,  1883,  85,  1377,  1380. 
Least  depth  through  channel  between 
the  jetties,  31. 3  f. ;  least  width  of  30-f. 
channel,  130  f. ;  least  width  of  26-f.  chan- 
nel, 270  f.,  85,  1377,  1385. 

I88<l-86.  Construction  commenced 
on  the  inner  west  jetty ;  repairs  to  iuner 
east  Jetty;  construction  and  repair  of 
west  Jetty  wing  dams,  86,  1226.  Least 
depth  through  channel  between  the  jet- 
ties, 33. 2  f. ;  least  width  of  30-f.  channel, 
170  f. ;  least  width  of  26-f.  channel,  240 
f.,  86,  1231. 

1886-8Y.  Extension  and  repair  to 
wing  dams  in  South  Pass;  repairs  to  in- 
ner east  jetty ;  extension  of  inner  west 
jetty;  construction  and  repair  to  west 
jetty  wing  dams;  injury  to  masonry 
superstructure  by  gale  of  October,  1886, 
87, 1348, 1349.  Least  depth  througli  chan- 
nel between  the  jetties,  32.3  f ;  \etwt 
width  of  30-f.  channel,  130  f . ;  least  width 
of  26-f.  channel,  250  f. ;  improvement  of 
channel  at  outer  ends  of  jetties,  87, 1345, 
1354. 

1887-88.  Repairs  to  upper  dam  at 
Head  of  Passes;  3  wing  dams,  aggregat- 
ing 457  f.,  built  on  west  side  of  pass 
above  Grand  Bayou;  repairs  to  inner 
jetty,  88,  1229. 

1888*-89.  KepniiH  to  upper  dam  at 
Head  of  Passes;  concrete  wall  over  east 
Jetty  rebuilt;  repairs  to  inner  east  and 
west  Jetties;  6  wing  dams  built,  89,  1472, 
1473. 

1889-90.  Repairs  to  wing  dams  in 
Goat  Island  Reach;  reconstruction  of 
concrete  wall  on  inner  east  jetty  com- 
pleted; repairs  to  inner  east  jetty,  90, 
1728. 

1890-91.  257  cords  of  willows 
weighted  with  earth  added  to  West  7- 
Head  Dam;  53  1.  f.  of  western  end  of 
upper  dam  rebnilt;  Wing  Dam  No.  2  in 
Goat  Island  Reach  repaired;  crib- work 
capping  on  east  jetty  extended  800  f. : 
continuous  crib  built  over  the  outer  3.53 
f.  of  inner  east  jetty;  crib  work  built 
over  the  outer  618  f. ;  wing  dam  construc- 
tion and  dredging,  91,  1808. 

1891-99.  Repairs  to  upper  dam, 
West  7-Heivd  Dam,  and  Wing  Dam  No.  2 
in  Goat  Island  Reach ;  crib- work  capping 
on  east  jetty  continued  281  f. ;  repairs  to 
inner  east  and  west  jetties;  S  new  wing 
dams  bnilt,  and  repairs  made  to  old  ones, 
92,  1471,  1472. 

1899-93.  Wing  dams  constructed 
and  inner  line  of  jetties  repaired;  addi- 
tions made  to  enter  lines  of  east  jetty; 
dredging  for  73  days  performed  in  main- 
tenance of  depths,  etc.,  93,  1796. 

l893-!»4.  Dredging  for  32  days,  94, 
1333. 

1894-95.  Outer  dam  at  head  of 
Pass    restored    and    dike  built  to  close 
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waterway  between  it  and  mainland; 
minor  work  of  maintaining  wing  dams, 
jetties  and  auxiliary  works  performed; 
dredging  done  for  96  days,  95,  1725. 
Attempt  made  to  close  crevasse  at  Pass 
a  Lontre,  95, 1737. 

IS95-96*  Structures  maintained, 
and  169  days  dredging  performed,  96, 

X40«f  a 

1S96-9T>  Structures  maintained, 
and  dredging  done  during  110  days,  97, 
1731. 

1S97-9S*  Structures  maintained, 
and  dredging  for  115  days  done,  98, 1447. 

1S9S-99.  StructiireH  maiutained, 
and  about  49  days  of  dredging  done,  99, 
1815. 

1S99-I900.  Structures  maintained, 
and  dredging  done  for  about  879  hours, 
1900,  22&. 

Physical  eliaracteristies* 

Bars  at  mouth  of  Mississippi  Kiver,  66, 
iv,  236;  70,  322;  rate  of  advance  of,  70, 
322,  377;  74,  854,  857,  859,  865;  75,  961, 
968 ;  77, 429 ;  composition  of,  70,  331, 371 ; 
77,  431;  method  of  formation,  74,804, 
863, 865 J  75,  959;  "drift"  and  "delta" 
bars,  distinction  between,  75,  967,  973; 
bars  at  mouth  of  Danube  and  Rhine  dis- 
similar to,  while  those  at  mouth  of 
Rhone  are  similar  to  Mississippi  River, 
75,  967,  973. 

Action  of  currents  in  Mississippi  River 
at  high  and  low  water,  74,  804,  863,  865; 
currents  of  Gulf  not  littoral,  74,  855 ;  77, 
433;  sediment,  amount  carried  to  Gulf, 
74,  855,  862,  882;  not  greatest  when 
velocity  is  highest,  74,  863;  75,  966;  77, 
433 ;  velocity  through  Breton  Island  Pass, 
74,  790. 

Mud  lumps,  rising  of,  70, 331;  77,431 ; 
composition  of,  70,  332,  372;  theory  of 
formation,  77,  431. 

Physical  characteristics  of  delta,  70, 
352;  74,  790,  803,  814,  848,  852,  854,  855, 
857,  859,  862,  865,  882;  75,  959;  77,  429; 
depth  of,  74,  W8,  852;  age  of,  70,  377; 
delta  of  Nile  compared  with,  74,  804. 

Artesian  wells  at  New  Orleans,  record  i 
of  specimens  from,  70, 354;  discussion  of,  ; 
70,  358;  profile  of,  70,  362. 

Examination  of  specimens  from  bed  of 
Mississippi  River,  70,  371. 

Physical  characteristics  of  Breton  Is- 
land Sound  and  vicinity,  74, 782, 814, 828 ; 
settlement  of  foundations  on  clay,  74, 
829,  830. 

Extent  of  deposits  over  area  outside  of 
jetty  ends,  80,  1123,  1132;  81, 1246, 1263; 
82,  1330,  1347,  1348;  83,  1042;  84,  1236, 
1241 ;  85,  1377,  1387;  86,  1234;  87,  1345, 
1351, 1355. 

Deepening  of  Pass  a  Loutre  since  1875, 
82,  1330. 


Force  of  waves  at  outer  end  of  Jetties, 
83,  1032;  87,1349. 

Movement  of  sand  waves,  87.  1351. 

Table  of  depths  and  widths  of  channel 
through  South  Pass,  88,  1235. 

Dimensions  of  channel  through  the 
jetties  for  1888,  88,  1237;  89,  1475. 

Minimum  depths  through  the  jetties 
from  1875  to  1890,  90,  1732. 

Table  giving  the  deaths  of  water 
through  tne  jetties  at  various  dates,  92, 

Shoaling,  93,  1795,  1796;  95,  172'^;  97, 
1731,  1732. 

Gradual  growth  of  bar  at  end  of  jet- 
ties, 93,  1796. 

Depths  and  widths:  South  Pass 
throughout,  93, 1801 ;  94, 1338;  95, 1730; 

96,  1473;  97,  1739;  98,  14.53;  99,  1823; 
1900  2231. 

Through  the  jetties,  93, 1802;  94, 1339; 
95,  1731;  96,  1475;  97,  1740;  98,  1454: 
99,  1824;  1900,2232. 

At  various  dates,  93,  1803;  94,  1340; 
95,  1732;  96,  1476;  97,  1742;  98,  1455; 
99,  1825;  1900,  2233. 

Changes  in  area  in  vicinity  of  ends  of 
jetties  in  Gulf  of  Mexico,  94,  1343,  1344; 
95,  1735;  96,  1478;  97,  1744-1746;  98, 
1458;  99,  1829:  1900,  2236. 

Velocity,  sediment,  and  discharge  ob- 
servations, 94,  1345,  1347;  96,  1481;  97, 
1746;  98,  14G0;  99,  1830. 

Yearly  mean  elevation  of  water  surface, 
94,1346;  99,1831. 

Effect  of  storms  of  1894  to  make  in- 
creased depth,  95, 1725. 

Port  Eads  gauge  changed  to  conform 
to  readjustment  of  plane  of  average  Hood 
tide  in  jetty  channel,  96,  1469. 

Stage  of  river  at  Carroll  ton,  La.,  hy- 
drograpbs  of,  96,  1480. 

Causes  of  change  in  plane  of  average 
flood  tide,  96,  1482. 

Tiilal  observations,  96,  1482;  97,1747. 

Decrease  in  depths  due  to  sand  waves, 

97,  1731 ;  98,  1447 ;  99,  1815. 

Table  showing  periods  of  maintenance 
of  channel  from  1879,  etc.,  97,  1757. 

Dellcienciea  in  depth  of  channel,  98, 
1460. 

Plans*     (See  ^«(ima(e9  and  Projects,) 

List  of  plans  and  machines  proposed, 
70,  338. 

By  B.  Buisson,  1832  (State  engineer  of 
Louisiana),  ship  canal  between  Missis- 
sippi River  and  Breton  Island  Sound,  74, 
780,  793,  826. 

By  Maj.  W.  H.  Chase,  1837.  (See  Proj^ 
ects.) 

By  R.  Montaigu,  1852,  ship  canal,  com- 
mencing 7  miles  below  Fort  St.  Philip, 
and  running  northeast  6  miles  to  Gulf  of 
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Mexico;  canal  100  f.  at  water  line,  30  f. 
at  bottom,  24  f.  deep ;  locks  400  f.  by  80  f. ; 
berme  15  f.  wide;  banks  10  f.  bigb,  15  f. 
at  top,  60  f.  at  base.  Railroad  on  bank 
for  towing  vessels.    74,  781,  816,  8*27. 

By  McClintock  &  Scott,  1868,  to  con- 
struct (without  cost  to  United  States)  a 
canal  thronffh  Pass  n,  I'Outre,  68,  483. 

By  J.  B.  Eads,  1875,  deepening  South 
Pass,  with  jetties,  75,  37,  170,  980.  (See 
PtojecU. ) 

No  plan  efficient  without  annuHl  ex- 
penditure, 66,  iii,  24,  iv,  240;  67,362; 
68.  483;  71,  516;  72,  554;  74,  807;  that 
of  harrowing  only  plan  so  far  efficient, 
66,  iii,  24,  iv,  237;  70,  325;  reKult«  from 
jetties  previously  constructed  (1857)  do 
not  encourage  repetition,  66,  iii,  24 ;  lack 
of  reasonable  approprintion  a  difficulty 
in  maintaining  channel  by  dredging,  77, 
779;  previous  plans  directed  t<o  channel 
300  f.  wide,  18  f.  deep,  66,  iv,  239;  74, 
806. 

Discussion  of  plan  of  improvement  by 
ship  canal,  74,  780,  793, 823, 826, 841, 868; 
75,  949,  956;  with  jetticA,  74,  806,  831, 
833,  842,  853,  854,  878,  884 ;  75,  948.  951. 
958,  969,  966.  968,  972;  by  raking  and 
stirring,  66,  iii.  24,  iv,  237;  67,  365,  367, 
370;  70,  323,  329,  338;  74,  792,  804,  841, 
874. 

History  of  Fort  St.  Philip  canal,  74, 
793,  826. 

Memoranda  of  various  ship  canals,  74, 
796,  817,  821. 

Projects.    (See  E^Hmatea  and  Plana.) 

By  Board  of  Engineers,  1837,  deepening 
Southwest  Pass  with  bucket  dredger,  70, 
3l'3;  74,792,806,841. 

By  Maj.  W.  H.  Chase,  1837,  ship  canal, 
beginning  2^  miles  below  Fort  Jackson, 
and  extending  7  miles  to  isle  an  Breton 
Pa.«»8;  canal  100  f.  wide  at  top,  30  f.  at 
bottom,  30  f.  deep;  locks  200  f.  by  50  f. 
by  20  f. ;  connecting  jetties  100  f.  at  base, 
20  i*.  nt  top,  raised  to  level  of  h.  w.,  74, 
781,  794,  826,  831.  Report  of  Col.  J.  J. 
Abort,  1839,  cansed  abandonment  of  proj- 
ect, 74,  781,  827. 

By  Board  of  Engineers,  1852,  deepening 
Southwest  Pass  bv  stirring  up  bottom, 
66,  iv,  237 :  70,  323;  74,  793,  80r>,  84 1. 

By  Board  of  Engineers,  1856,  deepening 
Southwest  Pass  by  stirring  up  bottom ; 
this  was  united  (donbtingly  on  part  of 
board)  with  sheet-pile  jetties,  66,  iv,  237; 
70,  323,  334,  338 ;  74,  793,  806,  842. 

By  Maj.  M.  D.  McAlester,  1866,  deepen- 
ing and  maintaining  channel  in  Pass  H 
rontre,  to  be  done  with  dredge  boats 
specially  constructed,  66,  iv,  238;  67, 
362,  364,  367,370;  68,  55;  69,  46;  advan- 
tages of  Pass  a  rOntre,  70,  343. 

By  Cant.  Howell,  1873,  ship  canal  con- 
necting Mississippi  River  with  Gulf  of 
Mexico,  beginning  near  Fort  St.  Philip, 


and  debouching  into  Bret-on  Island  Sound ; 
canal  bottom,  width  200  f.,  depth  27  f.; 
locks  400  f.  by  80  f.  constructed  of  betou, 
faced  with  granite;  guard  hick  on  Sable 
Island ;  jetties  connecting  mouth  of  canal 
with  deep  water,  74,  781,  825;  modified 
by  Board  of  Engineers,  74,  826.  (See 
J:oard  of  Enffineci-a,  JS!S,) 

By  Board  of  Engineers,  1873,  modified 
project  of  Capt.  HoweU.  (See  Jloard  of 
EnffineerSf  LS7.i.) 

By  Board  of  EngineerH,  1874,  project 
for  deepening  naturnl  outlets  of  river 
(South  I'asH)  with  jetties.  (See  Board  of 
Engineers,  JiS74.) 

By  J.  B.  Kads,  1875,  deepening  South 
Pass  with  jetties  not  less  than  700  f.  apart, 
running  from  30  f.  of  water  within  the 
bar  to  30  f.  without;  to  maintain  the 
same  for  twenty  years  from  time  of  first 
obtaining  the  depth  of  30  f.,  channel  to  be 
not  less  than  350  f.  wide,  75,  37, 170,  980. 

The  projects  for  the  improvement  of  the 
months  of  the  MissiHsippi  from  1837  to 
1878,  inclusive,  proposed  the  formation 
and  maintenance  of  a  channel  18  f.  deep, 
throni*h  either  Southwest  PasM  or  Pass  a 
Loutre,  by  stirring  the  bottom  and  by 
dredging.  This  method  of  improvement 
was  discontinued  in  1878,  when  the  im- 
provement of  South  Pass  by  jetties  had 
attained  a  depth  of  18  f.  Inclusive  of 
Hurveys,  there  was  appropriated  under 
these  projects  from  1829  to  1879,  inclu- 
sive, $52,541,660.53. 

The  act  of  Mar.  3,  1875,  authorized 
.James  B.  Eads  to  build  jetties  and  other 
works  in  South  Pans,  for  the  ]>ur]K)se  of 
ultimately  obtaining  and  maintaining 
a  channel  300  f.  wide  and  30  f.  deep  over 
the  bar  at  the  mouth  of  the  PaHS  through 
the  PaHS  into  the  river  above. 

The  acts  of  June  19, 1878,  and  Mar.  3, 
187iS  aniende<l  the  original  act  so  that 
Jam«'S  B.  Eads  was  only  r<)quire4l  to  ob- 
tain a  channel  26  f.  deep,  200  f.  wide  at 
bottom,  and  having  through  it  a  central 
depth  of  30  f.  without  regard  to  width, 
these  channels  to  be  maintained  for 
twenty  .>  cars  from  J  uly  8,  1879.  For  this 
James  B.  ICads  was  to  ultimately  receive 
$5,252,000,  and  in  addition  ^100,000  per 
annum  for  maintaining  thJH  channel. 

By  Maj.  (^uinn  for  cloHure  of  Pass  a 
Loutre  crevnsHC  in  181)5,  95,  1757. 

In  1897,  in  view  of  the  near  assump- 
tion of  the  improvement  of  the  locality 
by  the  Government.  Maj.  Quinn  estimated 
that  to  continue  the  work,  during  the 
following  three  years,  $2,000,000  would 
be  re(]uire(l  for  purchase  of  materials 
and  accumulation  of  working  plant; 
$1,000,000  for  labor  and  ninterials  for  ex- 
tension of  jetties  and  modification  of  dikes 
and  damn,  etc. ;  and  that  the  annual  ex- 
penditure for  maintenance  would  have  to 
be  p  1  acc( I  at  $150,000  yearly .    An  increase 
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of  from  $10,000  to  $12,000  yearly  for  in- 
speotion,  etc.,  was  recommended.  97, 
1732. 

Id  1897  M^j.  Qainn  advised  providing 
$1,000  for  surveys  at  the  mouth,  97,  1748. 

Secretary  of  War. 

Regulations  fixed  by^  concerning  use 
of  entrances  to  Mississippi  River,  while 
iu  process  of  improvement,  75,  826. 

Surveys. 

1867.  Of  Southwest  and  a  Loutre 
passes  by  Coast  Survey,  67,  38,  362.  Re- 
sults of,  67,  369,  375. 

1869.    Of  Southwest  Pass,  70,  322,  330. 

Surveys,  72,513;  73,597;  74,684;  75, 
825;  76,548;  77,428. 

Soundings;  how  made;  description  of 
lines  and  leads,  74,  685.  Precautions  to 
be  used,  74,  686. 

Survey  of  South  Pass  from  its  head  to 
South  Pass  lighthouse,  88,  1234;  89, 
1473 ;  90.  1729. 

fiey  ond  the  ends  of  the  letties,  88,  ^239 ; 
89,  1478;  90, 1730;  91, 1809. 

Examinations  and  surveys  almost  every 
year. 

Maps  i 

Months  of  Mississippi  River  in  1722, 
1724,  1731 ;  location  of  center  line  of  pro- 
posed canal  (Maj.  Warren);  delta  accord- 
ing to  (Talcott's)  survey,  1838 ;  compara- 


tive profiles  of  South  and  Southwest 
passes  and  Sulina  mouth  of  Danube; 
comparative  charts  of  surveys  of  1838, 
1867,  1874,  74,  888. 

Map  showing  project  for  the  improve- 
ment of  the  Rhone ;  comparative  profiles 
of;  of  SuliDa  mouth  of  Danube,  75,  974. 

Location  and  sections  of  Fort  St.  Philip 
ship  canal ;  of  South  Pass,  with  location 
of  proposed  jetties ;  sections  of,  75,  958. 

Comparative  profiles  of  Southwest 
Pass,  1868,  1871,  1876,  77,  430. 

Pass  a  Loutre,  77,  434. 

Chanuel  between  jetties,  80, 1144;  81, 
1270;  82, 1352;  83, 1046;  84, 1242,  1248; 
85, 1390;  86, 1238. 

Depths  over  area  seaward  from  the  end 
of  the  jetties,  80,  1144;  81,  1270;  82, 
1352;  83,  1042,  1046;  84,  1243,  1248;  85, 
1390;  86,  1238. 

List  of  charts  accompanying  reports, 
81, 1246;  82,  1331;  83,  1(^;  84,  1237, 
85, 1379:  86, 1235. 

South  Pass,  86,  1236;  87,  1256. 

Channel  between  jetties,  88, 1242;  89, 
1479 ;  90, 1735. 

Chart  of  portion  of  South  Pass,  show- 
ing the  location  of  jetties  at  its  month, 
91,  1816. 

93,1804;  94,1346;  95,1740;  96,1484; 
97,1750;  98,1460;  99,1832;  1900  2238. 
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Appropriations.    (See  page  644.) 

Engrineers. 

Chief  of  Engineers.  Report,  79, 
131. 

Engineer  in  Charge.  M%j.  F.  U. 
Farquhar.     Report,  79, 1136. 

Part  €€•— New  Orleans,  £ia. 
Appropriations*    (See  p. 644.) 

Commerce* 

Requirements  of,  82,  1390,  1393. 

Engrineers* 

Chief  of  Engineers.  Reports,  78, 
85;  79, 107;  80,  146;  81,  197;  82, 193. 

Board  of  Engineers.  To  investigate 
and  report,  1877,  on  the  protection  of 
'water  front  at  New  Orleans ;  recommended 
protection  of  hank  by  pile  and  brush  re- 
vetment and  brush  mats;  estimate, 
$476,000,  78,  85, 614, 616:  79,  875.  (Maj. 
Weitzel,  Capts.  Howell  and  Benyaurd, 
and  Messrs.  Harrod,  D'Hemeoourt,  and 
Wood.) 

Engineers  in  Charge: 

Capt.  C.  W.  Howell.  Reports,  78, 614 ; 
79,  875. 

Msij.  A.  Stickney.     Report,  82,  1390. 

Ast^iSTANT.  H.C.Collins.  Report,  82, 
1391. 


Operations. 

lliT8-79.  17,600  c.  y.  dredged,  79, 
1136. 

Projects. 

Maj.  F.  U.  Farquhar,  1879,  temporary 
improvement  of  bar  by  dredging  70,000 
c.  y.  sand;  estimate, $19,250,  79,1137. 

(protection  of  river  front). 

Operations. 

l§7§-'79.  Protection  of  city  front 
(hired  labor),  79,  107,876. 

Plans.    (See  Projects.) 

By  Maj.  Stickney,  1882,  breakwater  in 
two  sections,  iu  Iront  of  new  canal  en- 
trance, and  in  front  of  Bayou  St.  Johns 
entrance;  estimate,  $280,000,  82,  1390. 

Private  (city)  woric. 

Old  breakwater  built  in  1872  by  city  of 
New  Orioans,  82,  1390,  1392. 

Projects.    {See  Plans,) 

By  Board  of  Engineers,  1878,  to  protect 
city  front  by  shore  protection  of  pile  and 
brush  revetment,  aided  by  mats  placed 
on  shore  slopes;  estimate,  $476,000,  78, 
614, 616. 

Surveys. 

At  New  Orleans,  78,  614. 

Ordered  by  act  of  Mar.  3, 1879,  80, 146, 
made  under  direction  of  Maj.  Stickney, 
1882,  82,  1390. 
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A  Impropriations*    (See  page  644.) 

Commerce. 

See  **  Ohio  River  to  Missouri  River." 

Contracts. 

A  detailed  list  of  expenditures  for  each 
year  will  be  found  at  the  end  of  each 
aunaal  report. 

ISOel.  Iowa  Iron  Works,  replating 
hoU  of  snag  boat,  $22,900,  95,  2046. 

Enfcineers. 

Chief  of  Enginebrs.  Reports,  80, 
162;  81,  223;  82,  221;  83,  229;  84,  236; 
85,  252;  86,  244;  87,  210;  88,  191;  89, 
225;  90,  203;  91,  258;  92,  248;  93,  280; 
94,256;  95,287;  96,23,249;  97,23,317; 
98,  309;  99,  38,  370;  1900,  425. 

Engineers  in  Charge: 

Maj.  C.  R.  Snter,  1873-84.  Reports, 
80,  1401;  81,  1599;  82,  1674;  83^  1297; 

84,  1531 ;  85, 1652. 

Maj.   A.  M.  Miller,  1884-92.      Reports, 

85,  1633;  86,  1393;  87,  1553;  88,  1419; 
89,  1671;  90,  1959;  91,  2079;  92,  1705. 

Maj.  C.  J.  Allen.  1893-95.  Reports,  93, 
2139;  94,  1667;  95,2043. 

M^.  T.  H.  Handbury,  1896-98.  Re- 
ports, 96,  1707:  97,  2001;  98,  1687. 

Capt.  Edw.  Burr,  1899-.  Reports,  99, 
2047;  1900,  2621. 

Assistant.  Lt.  C.  Harding.  Report, 
95,  2054. 

Operations. 

All  operations  with  hired  labor. 

I S79'SO.  1,522  snags,  19  drift  piles, 
and  600  trees  removed,  80,  1402.  Con- 
struction of  new  snag  boats  in  progress, 
80,  1403. 

1S80-S1.  1,057  snags,  6  drift  piles, 
and  647  trees  removed,  81,  1600.  Com- 
pletion of  new  snag  boatR,  81,  1602. 

1 SSI-S9.  1,909  snags,  32  drift  piles, 
and  4,983  trees  removed,  82,  1574. 

18S2-SU.  2,775  snags,  31  drift  piles, 
and  26.297  trees  removed,  83,  1298. 

lSft3-S4.  958  snags,  3  drift  piles, 
and  4  trees  removed,  84,  1532. 

1SS4-M5.  1,692  snags  and  16,900 
trees  removed,  85,  1634. 


I S  S  5-S6.  693  snags  and  567  trees  re- 
moved, 86, 1394. 

ISS6-S7.  2,030  snags,  lOdrift  piles, 
and  5,269  trees  removed,  87,  1554. 

I8S7-8M.  798  snags  and  348  trees 
cleared  from  the  channel  and  banks,  88, 
1420. 

1  SSS-Se.  1,8&1  snags,  34  drift  piles, 
and  8  wrecks  removed  from'  the  channel, 
and9,l(K2  trees  cleared  from  the  banks, 
89, 1672. 

1 S89-90.  2,861  snags,  23  drift  piles, 
and  1  wreck  removed  from  the  channel, 
and  12,112  trees  cleared  from  the  banks, 
90  1960. 

i  890^9 1 .  3,460  snags  pulled,  21,316 
trees  cut,  and  30  drift  pilea  removed,  92, 
1706. 

1 899-93.  Over  11,000  snags,  etc.,  re- 
moved, and  plant  repaired,  93,  2140. 

1898-94.  5  wrecks  and  nearly  26,000 
snags,  etc.,  removed ;  plant  repaired,  94, 
1569. 

1 894-95.  3  wrecks  and  nearly  21,000 
snags, etc.,  removed;  plant  repaired,  95, 
2045. 

1895-96.  Plant  repaired,  a  wreck 
and  nearly  23,000  snags,  etc.,  removed, 
96   1708 

1896-97.  1  wreck  and  about  34,000 
snags,  etc., removed;  railroad  wreckage 
removed  at  the  month  of  the  Big  Muddy, 
expense  being  borne  by  the  Chicago  & 
Texas  Rwv.  Co.,  97,  3003. 

1 897-98.  3  wrecks  and  about  17,000 
snags,  etc.,  removed,  98, 1689. 

1 89W-99.  Boats  repaired,  and  about 
34,000  snags  and  other  obstructions  re- 
moved, 99, 2049. 

1899-1900.     Boats   repaired    and 
about  27,000 obstructions  removed,  1900, 
2623. 
Private  (corporate)  woric* 

rhe  expense  of  remova,  by  the  U.S., 
of  a  wreck  which  occurred  Mar.  3, 1897, 
at  the  bridge  near  the  mouth  of  Muddy 
River  borne  by  the  Chicago  &  Texas  R. 
R.  Co.,  97,  2002. 

Projects. 

Snagging  operations  of  great  benefit, 
93,2140;  98,  1688. 


Part  E£<— Mississippi  River,  Upper.    (Removal  of  snags   and 

obstrnctious.) 


Appropriations.    (See  page  644.) 

Commerce.  i 

Statement  of  commerce  on  upper  river,  ' 
80, 1492. 

Vessel  accidents  in  1879, 80, 1492. 

Advantages  to  commerce  from  use  of 
sheer  booms  at  bridges,  81, 1678. 

Necessity  for  lights  and  dams,  81, 1679. 

Necessity  for  ice  harbors,  81, 1680. 

9207—02 i6 


List  of  wrecks,  84, 1548. 

List  aud  dimensions  of  steamers  navi- 
gating the  Upper  Mississippi  in  1890, 90, 
2027. 

Lumber  interests,  90, 2031. 

Approximate  tonnage  of  vessels  using 
the  river  between  the  Falls  of  St.  An- 
thony and  the  mouth  of  Missouri  River, 
1892,  4,500,000,  93,2190;  1899,  2,900,000; 
1900, 2680. 
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I S90-9 1  •  271  snugs,  5  cribs,  1  wreck, 
and  36  dump  loads  of  material  removed 
from  the  channel,  and  2,200 leaning  trees 
clea**ed  from  the  banks,  91, 2144,  2145. 

1^9 1-99.  359  snags  removed  from 
the  channel,  and  1,2^  leaning  trees 
cleared  from  the  banks,  92,  1759. 

1 899-98.  About  2,500  snaffs  and 
other  obstruotious  and  5  wrecks  re- 
moved.    Drudging  done.    93,  2197,  2198. 

IS93-94*  About  5,500  snags,  etc., 
and  2  wrecks  removed.  Plant  repaired. 
94,  1635. 

III94-95*  About  5,200  snags  and 
5  wrecks  removed.  Dredging  done.  95, 
2103. 

tS9*V96.  About  13,600  snags,  e  c, 
and  1  wreck  removed,  96,  1773. 

I S96-97.  Over  3,000  snags,  etc.,  and 
1  wreck  removed.  Levees  repaired  and 
dredging  done.    97, 20.S8. 

189T-98.  Nearly  4,000  snags,  etc., 
and  4  wrecks  removed.  40,743  «.  y. 
dredged,  about  1,500  o.  y.  solid  rock  bro- 
ken, and  6,921  c.  y.  broken  rook^  etc., 
taken  up  and  removed.    98,  1742. 

1898-V/9.  About  5,400  snags  and 
other  obstructions,  693  o.  y.  solid  and  373 
0.  y.  loose  rock,  1,060  c.  y.  sand,  and  2 
wrecks  removed  from  channel,  1900, 
2100. 

1 8  99- 1 900.  A  bout  2, 100  snags  and 
other  obBtructions,  4,700  c.  y.  solid  rock, 
9,400  c.  y.  loose  rock,  2,000  c.  y.  clay,  3,400 
c.  y.  snnd,  and  2  wrecks  removed  from 
channel,  1900,  2690. 

Physical  characteristics* 

List  of  bars  and  channel  depths,  80, 
1484;  81,  1B82;  82,  1752. 

l)e8cripti(inof,93,2196;  94,  1634;  95, 
2102;  96,1772;  97,2059;  98,1741. 

Available  channel  depths  at  the  worst 
bars  at  lowest  stage  in  1893,  94,  1635;  in 
1894,95,2104;  in  1895,  96,1774;  in  1896, 
97,  2059;  in  1897,  98,  1744;  99,  2101; 
1900, 26iK). 

List  of  rocks,  obstructions  or  liable  to 
become  such,  between  8t.  Louis  and  St. 
Paul,  94, 1636;  96,1775. 

Gau<re  readings,  95, 2103. 

Extent  uf  aid  rendered  navigation  by 
reservoirs,  95,  2104. 

Siirvevs* 

Miscellaneous  surveys  and  examina- 
tions, 93,  2197;  97,  2058;  98,  1742;  99, 
2100;  1900,2689. 

Causes  established,  94, 1635;  93, 2197. 

a  Summary  of  operatlonR  from  1868  to  1884,  86,  1664.    Comparative  co.st  of  coostnictioD  material 
from  1878  to  1885,  86, 1405, 1407.    Comparative  cost  of  dred^^ng  from  1882  to  1886,  86, 1408. 


Contracts. 

1881.  Howard  Sl  Co.,  light-draft 
snag  boaty  82, 1752. 

Enirineers. 

Chief  of  £nginber8.  Reports,  80, 
171;  81,  231;  82,228;  83,  235;  84,  238; 
85,  260,  265;  86,  250;  87,   218;  88,  196; 

89,  231;  90,  207;  91,  264;  92,  253;  93, 
285;  94,261;  95,291;  96,23,253;  97,23, 
321;  98,314;  99,38,375;  1900,431. 

Ekoikekrs  in  Charge: 

Mi^.  A.  Mackenzie,  1880-95.  Reports, 
80,  1481;  81,  1677;  82,  1750;  83,  1377; 
84,  1245;  85,  1662;  86,  1403;  87,  1617, 
1623;  88,  1471;  89,  1726;  90,  2021;  91, 
2137;  92,  1749;  93,  2189;  94,  1627;  95, 
2095 

Lt.  Col.  W.  R.  King,  1896-97.  Reports, 
96,1763;  97,2049. 

Capt.  C.  Mol).  Townsend,  1898-.  Re- 
ports, 98,  1733;  99,  2091;  (MaJ.),  1900, 
2679. 

Assistants  * 

C.  W.  Dnrham.  Reports,  80, 1482 ;  81. 
1681;  82,  1751;  83.  1379;  84,  1547;  851 
1663;  87,1620;  88,  1474,1479;  89,  1727; 

90,  2029;  91,  2143;  92,  1756;  93,  2196; 
94,  1634;  95,  2152;  96,  1772;  97,  2058; 
98, 1741;  99,  2100;  1900,2689. 

Lt.  C.  Keller.    Report,  95, 2095. 

Obstructions.  • 

Injurious  efiect  of  sawdust  deposits  in 
upper  river,  81,  1679;  82,  1750. 

List  of  wrecks  between  St.  Louis  aud 
St.  Paul  whieh  have  been,  are,  or  may 
become  obstructions  to  navijration,  with 
approximate  dates  of  siuking,  92,  1764; 
94,  1635;  96,  1774;  1900,  2691. 

Operations.'* 

1 879-87.  Removing  obstructions 
between  St.  Paul  and  mouth  of  Missis- 
Hippi  River:  80, 1483;  81,  1681;  82, 1751; 
83,  1380;  84,  1548;  85,  1(U4;  86,  1409; 
87, 1620. 

1§§7-NS.  232  snags  and  3  wrecks 
cleared  from  the  chanuei  and  833  Jeaning 
trees  cut  from  the  banks,  88,  1475. 

1 8§8-§9.  361  snags  removed  from 
the  channel,  and  2,034  trees  cleared  from 
the  banks;  31,500  c.  y.  dredg*3d  from  the 
channel,  89,  1728. 

1889-90.  400  snags  removed  from 
the  chanuei;  1,183  c.  y.  rock  placed  in 
dams;  1.690  leaning  trees  cleared  from 
the  banks;  8  wrecKs,  and  11,160  c.  y. 
gravel  removed,  90,  2030. 
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Appropriations.    (See  p.  644.) 

Contracts. 

199S.  Abstract  of  proposals  for  fdr- 
nishing  piles,  manila  rope,  sisal  rope, 
wire  nails,  spikes,  and  screw  bolts, 
aggregatiuK  about  $25,027.45,  93,  2153. 

T.  H.  Truscott  <&  Sons,  60  skiffs, 
$1,704.  Clements  Bros.,  6  bargee,  $22,' 
200.  S.  W.  Coffin  &,  Son,  6  quarter- 
boats,  $31,200:  7  barges,  $26,929;  21 
pile  drivers,  $31,374;  and  10  open  flats, 
$1,240.  M.  A.  Sweeney  Co.,  towboat, 
$21,450;  2  steam  tenders,  $9,960.  L.  H. 
Skinner,  53  large  decked  flats,  $17,834.60; 
40  small  decked  flats,  $7,590.    93,  2155. 

1808.  Diamond  Jo  Line  Steamers,  3 
office  and  survey  boats,  $13,200,  93,  2155. 
D.  S.  Barmore,  6  barges,  $21,540.  E. 
J.  Howard,  4  quarterboats,  ^1,560;  6 
barges,  $21,900.  M.  A.  Sweeney  Co., 
steam  tender,  $6,990;  2  small  steam  ten- 
ders, $8,800;  office  and  survey  boat, 
$4,340.  T.  G.  Isherwood,  100  flats, 
$23,600.  Davis  Boat  and  Oar  Co.,  30 
skiffs,  $885 ;  10  yawls,  $700.    O.  T.  Nelles, 

11  pile  drivers,  $39,490.  94,  1586.  St. 
Louis  Refrigerator  and  Wooden  Gutter 
Co.,  piles,  $82,162.69,  94,  1587. 

1894.  Interstate  Lumber  Co.,  12 
model  barges,  $40,620,  95,  2069. 

1 995.  £.  J.  Howard,  tow  and  dredge 
boat,  $27,375,  95,  2069.  F.  Hartweg, 
piles,  $76,316.25,  95,  2070.  J.  Cleary, 
stone,  $5,800.  Bnssen  Bros.,  stone,  $5,000. 
J.  Burns,  stone^  $13,500.  Hooker  Colville 
Steam  Pump  Co.,  steam  pumps  for  tow 
and  dredge  boat,  $2,575.  95,2071.  South 
St.  Louis  Foundry,  steam  capstans  with 
engines  for  tow  and  dredge  boat,  $2,160. 
H.  £.  Coffin,  rone,  $5,225.  95,2072.  J. 
Cleary,  second-class  piles,  $17,022.50,  96, 
1727. 

I  SOe.  F.  Hartweg,  piles,  $13,564.68, 
96, 1727.  M.  Lorenz,  stone,  $10,400.  A. 
Bnssen,  stone,  $5,200.    96, 1728. 

180T.      J.    H.    Crowder,    first-class 

Siles,  $36,540.  J.  H.  Crowder  and  H.  A. 
nssell,  second-class  piles,  $19,788.  £. 
£.  Burke,  stone,  $9,600.  97, 2022.  Bucy- 
ruB  Co.,  2  hydraulic  dredges,  $204,800, 97, 
2023.  Cincinnati  Marine  Railway  Co.,  6 
model  barges,  $21,582.    D.  S.  Barmore, 

12  model  bargee,  $45,600.    98,  1710. 

1898.  £.  J.  Howard,  steel  towboat, 
$67,500,  99,  2067. 

1899.  £.  .1.  Howard,  3  steel  steam- 
boat tenders,  $54,450.  T.  J.  Moss  Tie  Co., 
piles,  $14,841.  F.  Hartweg,  piles,  $26,- 
665.50.  J.  A.  Lohrnm,  20,000  c.  y.  stone, 
$8,800.  £.  £.  Burke,  20,000  c.  y.  stone, 
$9,400.  K.  C.  Arnold,  60  flatboats,  $19,- 
140.    99,2067. 

Engrineers. 

Chibf  of  £noinesr8.  Reports,  93, 
281;  94,  256;  95,  288;  96,  250;  97,  318; 
98,  310;  99,  39,  370;  1900,  426,  430. 


£nginekbs  in  Charge: 

M^j.  C.  J.  Allen,  1893-95.  Reports,  93, 
2147;  94,1577;  95,2059. 

Maj.  T.  H.  Handbury,  1896-99.  Re- 
ports, 96,  1717;  97,  2012*  98,  1698. 

Capt.  £.  Burr,  1899-.  Reports,  99, 
2058;  1900,  2631,  2667,  2669. 

ASSIBTANTB : 

D.  M.  Currie,  principal  assistant  en- 
gineer. ReportH,  93,  2156;  94, 1587 ;  95, 
2072;  96,  1732;  97,  2027;  98,  1717;  99, 
2077;  1900,  2654. 

G.  Bagnall.  Reports:  Twin  Hollows, 
93,  2158;  Horsetail  Bar,  Carrolls  Island, 
Twin  Hollows,  Chesley  Island,  and  Pull- 
tight,  94, 1595;  Horsetail  Bar,  Pulltight, 
Sulphur  Springs,  Fosters  Island,  Lucas, 
and  Cornice  Island,  95,  2082;  Horsetail 
Bar,  Twin  Hollows,  Sulphur  Springs,  Fos- 
ters Island,  Lucas,  Cornice  Island,  and 
Liberty,  96,  1741. 

W.  S.  Mitchell.  Report's:  Pulltight, 
93,  2159;  Fort  Chartres,  93,  2162;  As- 
sistant £ngineer  on  securing  stone,  93, 
2166 ;  Fort  Chartres  and  Rush  Tower,  94, 
1601;  Michaels  Landing,  Fort  Chartres, 
Turkey  Island,  Ste.  Genevieve,  Devils  Is- 
land. 95, 2077 ;  Michaels  Landing,  Dan  by 
Landings  Bruce  Island,  Crook  Landing, 
Turkey  Island,  Ste.  Hinevieve,  Liberty, 

96,  1735;  Michaels  Landing,  Ste.  Gene- 
vieve, Chester,  111. ;  Tower  Island,  and  on 
portable  jetties,  97,  2032. 

J.  O.  Holman.  Reporte:  Rush  Tower, 
93,  2160;  gauge  relation  at  medium  and 
low  water  stages  resulting  from  protec- 
tion works,  96, 1747 ;  surveys  and  gauges, 

97,  2038. 
C.D.Lamb.    Reports;  Chesley  Island, 

93,  2162;  superintendent  of  securing 
brush,  93,  2165;  superintendent  of  en- 
gineer depot,  93,  2167;  94,  1608;  95, 
2085;  96,  1757;  97,  2041;  98,  1726;  99, 
2084 ;  1900,  266L 

£.  D.  Libby.  Reports:  On  procuring 
brush,  94, 1606;  on  procuring  ripraping 
at  Little  Rock,  Mo.,  94, 1607;  on  procur- 
ing brush  and  stone,  96,  1745. 

Operations. 

1892-93.  Hurdle  built  and  one  un- 
der construction  at  Twin  Hollows.  At 
Pulltight,  work  carried  on  at  5  hurdles 
(repairs,  extension,  and  construction  of 
a  new  one).  Bank  protection  repaired  at 
Chesley  Island.  93,  2148.  At  Rush 
Tower,  bank  protection  constructed,  por- 
tion of  bank  revetted,  hurdle  repaired,  and 
construction  of  new  ones  begun.  Bank 
protected  at  Fort  Chartres,  and  2  hur- 
dles built  and  repaired,  93,  2149. 

Detailed  construction  account,  93, 
2169. 

1893-94.  At  Horsetail,  bank  pro- 
tection constructed  and  7  hurdles  built. 
4  hurdles  bnilt  at  Carrolls  Island,  94, 
I  1579.    Minor  repairs  and  extensions  to 
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revecaAents  made  at  Twin  Hollows,  and 
new  revetment  built.  At  Twin  Hollows 
West,  hurdles  were  extended  and  re- 
paired, and  6  new  ones  built.  7  hurdles 
built  at  PuUtight,  and  others  extended. 
Bank  protected  at  Chesley  Island,  and 
revetment  constructed  and  repaired.  At 
Rush  Tower,  repair  of  hurdle  and  exten- 
sion of  bank  protection.  Bank  protec- 
tion extended  at  Fort  Chartres,  and  6 
new  hurdles  built.    94,  1580. 

Material  used,  94, 1581.  Detailed  con- 
struction account,  94,  1612. 

Plant  repaired,  94,  1582. 

IS94-9«I.  At  Horsetail,  banks  were 
protected,  95,  2060.  Additions  and  ex- 
tensions made  to  4  hurdles  at  Pnlltigbt. 
New  hurdles  constructed  at-  Sulphur 
Springs,  and  old  ones  extended  and  re- 
paired, aggregating  in  all  7,595  1.  f.  Old 
revetment  extended  at  Fosters  Island. 
At  Lucas,  additions,  extensions,  and 
repairs  were  made  to  hurdles.  Con- 
struction of  5  hurdles  at  Cornice  Island 
begun.  New  hurdle  built  and  another 
repaired  at  Michaels.  95,  2061.  Bank 
protected  at  Fort  Chartres,  and  chan- 
nel obtained  through  shoals  by  port- 
able jetties,  95,  2062.  Bank  protection 
work  begun  at  Turkey  Island.*  At  St. 
Genevieve,  hurdldV  were  repaired  and 
extended,  banks  protecteil,  and  con- 
struction of  new  works  begun.  Port- 
able jetty  placed  at  Devils  Island  to 
make  channel  through  bar,  and  dredging 
done  by  boat  of  Mississippi  Biver  Com- 
mission.   95,  2063. 

Total  construction  work:  19,530  1. f. 
hurdles  built;  555  1.  f.  repaired;  and 
10,566  1.  f.  bank  protection  built,  includ- 
ing extensions  and  repairs.  Material 
used.    95,  2064. 

Plant  repaired,  95,  2065. 

Details  of  cost  of  labor  and  materials, 
deterioration  of  plant,  engineering  and 
office  expenses,  towing,  etc.,  95,  2^7. 

Table  showing  cost  of  works  to  1895, 
95,  2088. 

1895-90*  Bank  protected  at  Horse- 
tail Bar  at  and  Twin  Hollows.  Hurdles 
extended  and  strengthened  at  Sulphur 
Springs.  96,  1719.  West  side  of  Fos- 
ters Island  protected.  Series  of  short 
hurdles  began  at  Lucas,  and  also  a  new- 
line  of  hurdles  to  extend  the  work  down- 
stream ;  upper  series  of  hurdles  strength- 
ened. 5  hurdles  completed  at  Cornice 
Island.  Hurdles  at  Michaels  Landing 
previously  commenced  completed,  re- 
pairs and  extensions  made;  bank  pro- 
tected. Revetment  work  at  Dan  by 
Landing  begun.  96,  1720.  Bank  revet- 
ment constructed  at  Fort  Chartres,  and 
hurdles  built.    West  banks  of  Turkey 


Island  revetted.  At  St.  Genevieve,  hur- 
dles were  repaired,  and  10  additional 
ones  built;  on  the  Missouri  side  6  hur- 
dles were  completed  and  5  partly  so. 
Banks  were  protected  at  Liberty,  and  7 
hurdles  were  built.  96,  1721.  Experi- 
ments were  made  with  temporary  expe- 
dients, 96, 1722. 

Additions  were  made  to  the  plant,  96, 
1723. 

Table  showing  cost  of  construction  of 
works,  96,  1728.  Table  showing  cost  to 
1896,  96, 1729. 

1N96-97.  At  Sulphur  Springs  hur- 
dles were  repaired,  extended,  and  added 
to.  Hurdle  repaired  at  Michaels  Land- 
ing and  new  one  begun.  Bank  protec- 
tion repaired  at  Hush  Tower.  Hurdle 
repaired  at  Ste.  Genevieve,  4  extended, 
and  small  amount  of  protection  works 
built.  Bank  opposite  Chester,  111.,  re- 
vetted. 97,  2014.  At  Liberty  4  hurdles 
were  completed  and  a  new  one  built;  re- 
vetment also  built.  Slough  closed  at 
Powers  Island  by  hurdle  dam.     97, 2015. 

Dredging  done  at  various  short  shoals, 
97, 2016. 

6,560 1.  f.  portable  jetties  constructed  at 
6  localities  (field  expenditures  of,  97, 
2017),  97,  2016. 

Construction  of  hydraulic  dredges  by 
contract  begun,  97,  2017. 

Plant  repaired,  97,  2020. 

Cost  of  works  during  the  year,  97, 
2025.  Cost  of  whole  work  to  1897,  97, 
2026. 

1 89T-9§«  4  hurdles  built  at  Arsenal 
Island.  Revetment  repaired  at  Twin 
Hollows.  At  Chesley  Island  bank  was 
revetted  with  stone.  Hurdle  at  Michaels 
I<anding  completed,  stone  dike  built,  and 
a  large  quantity  of  drilt  sunk  to  strength- 
en hurdle  works.  98,  1700.  Bank  cov- 
ered with  stone  at  Osborne  Fields.  Re- 
vetment repaired  at  Danby  Landing  and 
at  Sycamore  Landing.  At  Turkey  Island 
bank  protection  was  repaired.  98,  1701. 
Hurdles  and  revetment  repaired  at  Ste. 
Genevieve  and  5  hurdles  built  at  Moro 
Island,  98, 1701, 1702.  At  Ste.  Genevieve, 
Mo.,  low  water  and  bank  revetment  con- 
structed. Revetment  begun  in  previous 
year  at  Chesley  Island  continued.  Re- 
vetment at  Anchor  Landing  and  Wag- 
ners Landing  repaired.  98,1702.  2  per- 
meable hurdle  dams  built  at  Hamburg 
and  shore  mattress  protection  con- 
strncted,  98,  1703.  Hurdle  and  mat- 
tress protection  constructed'*  at  Devils 
Island,  98,  1704. 

At  old  head  of  Devils  Island  chute, 
hurdles  Nos.  9  and  11  were  built,  98, 
1704. 

Drift  utilized  for  works  protection  at 


aCoDBtrueted  in  part  Hith  funds  from  unexpended  balance  of  appropriation  of  922,600  made  by  act 
of  Aug.  5, 1888,  exhausting  the  balance. 
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Powers  Island  and  revetment  repaired, 
98, 1704.  Hnrdle  built  at  Buffalo  Island, 
98»  1705. 

Work  of  a  temporary  obaracter  done 
at  about  9  places  by  portable  jetties, 
dredges,  etc.,  98, 17(»5.  1706. 

Plant  modified  and  repaired  and  added 
to,  98,  1706, 1707,  1708. 

Cost  of  works  of  the  year,  98,  1713. 
Total  cost  of  works  to  1898,  98,  1715. 

1898-99*  Contraction  works  built 
at  Lucas;  rcTetnient  at  Osborne  Field 
and  at  Danby  Landing  extended  to  16- f. 
stage;  Missouri  revetment  at  lower  end 
of  Ste.  Genevieve  extended  downstream 
and  raised  to  16- f.  stage;  bank  at  lower 
end  of  Kaskaskia  Island  revetted  to  16-f. 
stage  to  prevent  erosion;  subaqueous 
mattress  placed  opposite  Chester,  111.,  to 
prevent  erosion  of  the  bank;  closing 
chute  at  Seventy -six  Landing;  at  Com- 
merce Island;  bank  revetment  to  8-f. 
stage  at  Bnrnham  Island,  at  Goose  Is- 
land, to  reduce  excessive  width  of  river, 
and  at  Buffalo  Island  to  contract  the 
river  and  close  the  cliute  east  of  Black- 
bird Island.  Repairs  made  at  Osborne 
Field,  Danby  Landing,  Ste.  Genevieve 
Reach,  Hamburg,  Devils  Islan<l,  Com- 
merce Island,  and  to  the  bank  protection 
above  Cairo.  Work  by  means  of  portable 
jetties  and  dredging  done  at  Harrison- 
ville  and  Platin  Rock,  Ste.  Genevieve 
Bend,  Seventy-six  Landing,  and  Phila- 
delphia Point,  99,  2059. 

IS99-1900.  Work  similar  to  that 
of  last  year  carried  on  at  opposite  to  Mis- 
souri River  mouth,  Twin  Hollows,  Ches- 
ley  Island,  Lucas,  Calico  Island,  Michaels 
Landing,  Osborne  Field,  Danby  Landing, 
Ste.  Genevieve,  Kaskaskia  Island,  Horse 
Island  (opposite  Chester),  Liberty,  Ham- 
burg, and  Devils  Island.  Temporary  im> 
provement  work  carried  on  with  dredg- 
ing appliances  and  portable  jetties  at 
Sulphur  Springs,  Turkey  Island,  Ste. 
Geneyieve  Bend,  and  at  the  entrance  to 
the  winter  harbor,  1900,  2633. 

For  cost  of  the  works,  and  details  of 
construction,  etc.,  see  reports  of  Engi- 
neers in  Charge  and  reports  of  Assistants. 

Physical  characteristics. 

Description  of,  93,  2151;  94, 1583;  95, 
2066;  96,1722;  98.1705. 

Damage  of  works  by  ice,  storms,  etc., 
93,  2149;  97,  2014;  98,  1701,  1704. 

Gauge  readings,  93,  2150;  95,  2065; 
96,  1724. 

(«auge  relations,  change  of,  at  medium 
and  low  stages  resulting  from  contraction 
works,  96,  1747.  Gauge  readings  and 
elevations  at  Bissells  Point  and  St.  Louis, 
96, 1750.  Distances  measured  in  the  low- 
water  channel  of  1895.  St.  Louis  gauge, 
highest  and  lowest  readings  each  month. 


Water  surfaces  at  the  gauges,  96, 1752. 
Slope  between  gauges  at  medium  and 
low  stages.  Oscillation  between  medium 
and  low  stages,  96, 1753.  Channel  cross- 
ings; average  monthly  depths  during 
low-water  period,  96,  1754.  Average 
monthly  readings  during  low-water  pe- 
riod. October  averages  of  channel  and 
slope,  96,  1755.  Contraction  works,  96, 
1756. 

Depth  of  water  on  the  bars  between 
St.  Louis  and  Cairo,  93,  2172. 

Immense  quantities  of  drift;  carried 
down  by  the  stream.  This  lodges  against 
hurdles,  and  is  sunk  and  made  to 
strengthen  these  works,  94,  1581;  95, 
2064;  98,  1701,  1704. 

Description  of.  at  Fort  Chartres.  Chan- 
nel through  shoals  obtained  by  portable 
.jetties,  95,  2062. 

Description  of,  Devil's  Island,  95, 
2063;  98,  1704;  Michaels  Landing,  96, 
1720;  Ste.  Genevieve,  96,  1721;  Liberty, 
96,  1721. 

Slope  changes  in  the  patts  of  the  river 
nnder  improvement,  96,  1724. 

Table  of  distances  measured  in  low 
water  channel,  1895, 96,  1752. 

Description  of,  Powers  Island.  Effect 
of  closure  of  Doolan's  Slough  to  lessen 
trouble  with  shoals,  97,2015;  98,  1704. 

DeHcription  of,  between  Ked  Rock  and 
Cairo.  Gauges,  97, 2029.  Table  of  slopes 
between  gauges,  97,  2040.  Low  water 
gauge  readings,  1891-96, 97,  2O40.  Char- 
acter of  the  river  bed,  etc.,  as  determined 
by  test  borings.    Discharge,  97,  2041. 

Description  of,  Arsenal  Island,  98, 
1700.  Hambnrg,  111.  Reach  98,  1703: 
closure  of  chute  between  the  islands  and 
Illinois  shore  by  hurdles  effective  in 
increasing  depth,  98,  1703,  99.  2061. 

Plates  showing  this  part  of  the  river 
and  the  relation  of  the  various  works  to 
each  other  and  to  the  section  of  the  river 
affected  by  each,  1900,  2637,  2660. 

Table  of  discharge  measurements  for 
1900,  1900,  2659. 

Description  of,  below  Rockwood,  111., 
1900,  2669. 

Projects* 

Works  of  improvement  so  effective  at 
Horsetail  Bar  (formeriy  probably  one  of 
the  worst  localities)  that  this  locality 
is  omitted  from  the  list  of  those  at  which 
soundings  are  taken  by  steamboat  men, 
96,  1719. 

Act  of  1896  contained  a  mandatory 
clause  that  $30,000,  or  as  much  of  this 
amount  as  might  bo  necessary,  should  bo 
spent  to  remove  the  bar  in  front  of  Ches- 
ter, 111.,  and  to  protect  the  west  bank 
opposit  Chester,  97,  2014.  This  act  also 
provided  that  $50,000  might  be  spent  for 
bank  protection  on  the  east  side  of  the 
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river  opposite  the  mouth  of  Missouri 
River,  97,  2021,  and  act  of  March  3,  1899, 
$50,000,  99,  2065. 

Act  of  June  3, 1896,  provided  that  as 
much  as  might  be  necessary  of  the  avail- 
able fnuds  should  be  applied  to  the 
construction  of  dredges,  ])ortable  Jetties, 
and  other  suitable  appliances ;  and  main- 
tenance and  operation  of  the  same,  irith 
a  view  to  obtain  and  maintain  a  channel 
from  St.  Louis  to  Cairo  not  less  than 
250  ft.  wide  and  9  ft.  deep  at  all  periods 
of  the  year  except  when  navigation  would 
be  closed  by  ice,  98,  1709. 

Development  of  various  forms  of  con- 
struction used  and  rdsum^  of  the  various 
types  used  between  1872  and  1894,  94, 
1577.  Minor  changes,  95,  2059;  96, 1717; 
97,2012;  98,  1698.  . 

An  appropriation  of  $1,000,000  annuall.\ 
recommended,  1899-1900,  by  Cant.  Buit 
for  intelligently  and  economically  carry- 
ing on  of  the  work,  1900,  2639. 

Capt.  Burr  estimated,  1899,  it  would 


cost  $174,000  to  prevent  cutting  and  cav- 
ing of  the  banks,  etc.,  near  Kockwood, 
111.,  1900,  2671. 

Surveys. 

Minor  surveys.  (See  annual  reports  of 
engineer  in  charge  and  aHniatants  ) 

A  resurvey  oi  the  river  at  low- water 
stage  from  Ked  Rock,  Mo.,  to  the  mouth 
ofOhioKiverwas  made  in  1896-97,97, 
2020. 

Examination  and  survey,  with  esti- 
mates of  cost,  for  improvement  of  chan- 
nel and  to  prevent  cutting  and  caving  of 
the  banks  on  the  Illinois  side  at  or  near 
Wagners  Landing,  Jackson  County,  be- 
low Rockwoo«l,  111.,  ordered  by  act  of 
March  8,  1899,  made,  1899,  by  Capt. 
Burr  (see  Projecta).  (Maps,  1900, 2660) ; 
1900,  2668,  ^9. 

Maps.  93,  2152;  94,  1582;  95,  2090; 
96,  1758;  97,  2046;  98,  1722;  99,  2084; 
1900,  2660. 


Part  OO.— Pass  A  Ijontre,  lUisslssippi  River."     (See  South  Pass  and 

Southwest  I'<i88f  MiasUsippi  liiver.) 


Appropriations*''    (See  page  644.) 

Contracts. 

1897.  J.  Stewart  <&  Co.,  closure  of 
crevasse,  $136,015,  98,  1488.  Supple- 
mentary, 98,  1487. 

1 899.  Hunter  &  Frey,  sill  across  the 
head  of  Pass  a  Loutre,  Mississippi  River, 
mattress  $1.15  per  s.  y.,  riprap  stone, 
$3.25  per  ton  ($171,402.65),  1900,  2248. 

Eni^ineers. 

Chief  of  Enoinbbrb.  Reports,  97, 
291;  98,  280;  99,  321,  323;  1900,  365. 

Enginbrrs  in  Charge: 

Maj.  J.  B.  Quinn,  1897.  Reports,  97, 
1776;  98,  1487,  99,  1839;  1841. 

Maj.  H.  M.  Adams,  190O-.  Reports, 
1900,  2245,  2246. 

Operations. 

189Y-98*  Efforts  made  to  close  the 
crevasse,  97,  1487. 

1^98-99.  Closure  of  the  crevasse 
completed  Nov.  13, 1898,  hut  storm  of  the 


next  day  rendered  more  work  necessarv, 
99,  1840. 

Physieal  characteristics. 

Severe  storm  Nov.  14, 1899,  washed  the 
dam  out  at  two  sections  fot  170  f.,  99, 

1840. 

Projects. 

By  Maj.  Qninn,  1897,  olosnre  of  cre- 
vasse with  Wakefield  sheet  piling  hacked 
with  piles,  the  toe  of  the  dam  to  be  pro- 
tected if  necessary  with  hrush  mattresses, 
the  dam  to  be  in  two  sections,  1,900  and 
4,750  f.  in  length,  respectively,  98,  1487. 

By  Maj.  Quinn,  1899,  mattress  sill, 
weighted  with  stone,  across  the  head  of 
Pass  a  Loutre,  Mississippi  River,  esti- 
mate, $166,000  (continuing  contract), 99, 
1841. 

Mig.  Quinn  estimated,  1899,  it  would 
cost  $115,000  to  close  the  break  (642  f. 
wide)  in  the  dam,  1900,  2245. 

Maps.    98, 1488 ;  99, 1840 ;  1900, 2246. 


Part  HH.— Quincy  Harbor,  III. 


Appropriation.    (See  page  644.) 

Eni^ineers* 

Chief  of  Enginerrs.     Reports,  79, 
130, 133. 

Engineer   in   Charge.    Maj.  F.  U. 
Farqnhar.     Report,  79,  1130. 

Pii^sieal  ciiararteri«tics« 

Discharge  and  slope  of  river,  79, 1130. 


Projects. 

Maj.  Farquhar,  1879,  improvement  of 
bar  opposite  city  by:  (1)  3  spur  dikes 
and  1  closing  dam  from  right  bank ;  (2) 
improvement  of  Quincy  Bay  by  dredging; 
estimate,  $224,110,  79, 1130, 1131. 

Surveys. 

At  Quincy,  78, 101 ;  79, 133, 1130. 


a  Survey  .—Report,  (this  report  includes  an  estimate  of  $100,000  annually  formalntenance).  April 
6,1857.    (H.  Doc.  No.  482,55th  Cong.  2d.  sesH.) 
M899,  $200,000,  89,  1841;  1900,  $300,000,  190O,  2247;  total,  $750,000. 
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JBniTineers. 

Chief  of  Enginrrrs.  Report.,  91, 258. 
Engineers  in  Charge: 

Capt.  S.  W.  Roessler,  1891.  Report,  91, 
2073. 

Col.  C.  B.  Comstock,  1891.  Report,  91, 
2074. 

A.ssiSTANT.  W.  M.  Rees.  Report,  91, 
2075. 

Physical  characteristics. 

Description  of,  91, 2073, 2075. 


Survejrs. 

Examination  noar  Reelfoot  Lake  to  re- 
strain the  flow  of  water  into  the  lake  and 
adjoining  lowlands,  ordered  by  act  of  Sept. 
19,  1890,  made  1891,  under  direction  of 
Capt.  Roessler  (report  unfavorable,  too 
costly),  91, 2073. 

Maps.    91, 2074. 


Part  JJ.— liississippi,  St.  Croix,  Chippewa,  and  Wisconsin 
rivers  (surveys  for  reservoirs  at  sources). 


Cuirineers. 

Chief  of  Enchnerrs.     Reports,  89, 
240;  90,  215. 

Enginbkbs  in  Chargr: 

Maj.  C.  J.  Allen,  1889-90.     Report,  89, 
1809. 


Maj.  W.  A.  Jones,  1890-96.  Reports,  90, 
2098;  91,2214;  92,  1849;  93,  2288;  94, 
1736;  95,  2206;  (Lt.  Col.)  96,  1863. 


Part  KK.— (1)  Reservoirs, 


Appropriations.    ( See  page  644. ) 

Commerce. 

Benefits  arising  from  rcHcrvoir  system, 
80,  1596,  1611. 

Kflect  of  dams  alreaily  built  on  the 
low-water  stages,  86, 1503;  87, 1669, 1691. 

Contracts. 

1898.  Commercial  Wood  &  Cement 
Co.,  5,000  barrels  cement,  $1.64  per  bar- 
rel, 99,  2187. 

1899.  H.  W.  Jack,  5  Hteel  Taiuter 
gates,  99,  2187. 

Documents.     (Not    printed    in    re- 
ports.) 
Reports  of  Maj.  Warren,  18b7,  H.  Doc. 

58,  39th  Cong.,  2d  sess.,  70,  282.  1868; 

H.  Doc.  247, 40th  Cong.,  2d  sess.,  70,  283. 
Reports  of  Maj.  Farquhar,  1875,  75,  ii, 

441;  79,  1195. 
Report  of  Maj.  Houston,  1878,  79, 1195. 

engineers. 

Chief  of  Enginrrrs.  Reports,  69, 
43;  70, 59;  78, 101 ;  79, 136;  80, 182;  81, 
245,  246;  82,  241;  83,  248,  249;  84,  249; 
85,  272,  273;  86,  263;  87,  224,  1680;  88, 
202;  89,235;  90,  211;  91,  268;  92,  257; 
93,  289;  94,  264;  95,  294;  96,  255;  97, 
326;  98,  317;  99,  379;  1900,  435. 

Boards  of  Enginrrrs. 

Constituted  by  S.  O.  No.  90,  C.  of  E., 
1880,  to  examine  and  report  upon  the 
project  of  Maj.  Allen  for  a  dam  at  outlet 
to  Lake  WinnibigosbiNh.  lieport,  81, 
1763-65.  (Majs.  HoiiHton,  Kobert,  and 
Lydecker  ami  Capt.  Allen.) 

Reconvened  September,  1882,  to  con- 
sider modifications  proposed  by  Maj. 
Allen  for  Winnibigoshish  dam.  Reports, 
83,  1471,  1472. 


Mississippi  River  Commission.  Re* 
ports,  81,  2747,  2753.  Convened  at  Nev»^ 
York  May,  1887,  to  consider  and  report 
upon  the  effect  of  the  reservoir  system  on 
the  river  below  St.  Paul.  Rejiort,  87, 
1681-93. 

The  Board  did  not  favor  the  extension 
of  the  system  to  St.  Croix,  Chippewa, 
and  Wisconsin  rivers  at  present,  87, 
1680,  1692.  (Cols.  Casey  and  Abbot,  Lt. 
Cols.  Houston  and  McFarland  and  Maj. 
King.) 

Constituted  by  S.  O.  No.  46,  H.  Q.  C.  E., 
dated  Sept.  26,  1892,  to  consider  and  re- 
port upon  the  project  for  the  construction 
of  a  navigable  pass  through  Sandy  Lake 
dam.  Convened  at  St.  Paul  on  Oct.  28, 
1892,  and  thereafter,  93,  2269.  (Majs. 
Stickney  and  Mackenzie  and  Capt. 
Marshall.) 

Enginekhs  in  Chakgb. 

Maj  G.  K.  Warren.  Reports,  69,  189; 
70,  282,  283. 

Maj.  F.  U.  Farquhar,  1874-75.  Report, 
75   li   434-441. 

Capt.  C.  J.  Allen,  1878-90.  Reports, 
79,  1193-1211;  (Maj.)  80,  1590,  1659,  81, 
1761,  1766,  1770,  1807;  82, 1828,  1833;  83, 
1455.  1473,  1476;  84,  1614 ;  85, 1747,  1749; 
86,  1501,  1507;  87,  1666;  88,  1539;  89, 
1791. 

Maj.  W.  A.  Jones,  1890-97.    Reports, 

90,  2080;  91,  2196;  92,  1818;  93,  2264; 

94,  1696;  95,  2174;  (Lt.  Col.)  96,  1829; 

97  2137. 

i     Capt.  F.  V.  Abbot.  1898-.    Reports,  98, 

;  1812;  (Maj.)  99,  2182;  1900,  2786. 

'  Assistants. 

F.  Cook.    Report,  70,  285. 
J.  D.  Skinner.    Roports,   75,  ii,  436, 
441;  79,  1212-1236;  80,  1595. 
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J.  P.  FrizeU.    Reports,  79,  1236-1245; 
81,  1765,  1769, 1809 ;  82,  1835. 
J.  MoCalman,  79, 1205,  1213, 1217. 

B.  Davenport,  79, 1205. 1213, 1217;  81, 
1795;  84,  1530,  1633,  1635;  99,  2189, 
1900  2799 

H.  8.  Treherne,  79,  1206,  1217,  1220. 
G.  R.  Stunz,  79, 1206,  1219. 
M.  L.  Lnm,  79, 1206. 
W.  H.  Fuller,  79.  1206,  1220. 
J.  Allard,  79,  1206. 
J.  H.  Dager,  79,  1208,  1220,  1221. 
R.  T.  Parker,  79,  1208,  1209, 1220. 
W.  W.  Strong,  79,  1208 
W.  W.  Redfield,  79,  1208,  1220. 
G.  O.  Foss,  79,  1208,  1220;  81,  1773, 
1795. 

C.  Wanzer,  79,  1209,  1222,  1223;  81, 
1802;  82,1831;  83,  1461. 

V.  D.  Liliiar.    Report,  80,  1615. 

A.  Johnson.  Reports,  80,  1624;  87, 
1673;  96, 1833;  99,  2187. 

J.  D.  Raynolds.     Report,  80, 1632. 

W.  8.  Morton.    Report,  81,  1783. 

J.  B.  Parkinson.  Reports,  83,  1465; 
84,  1619. 

G.  MoClellan.     Report,  84,  1616. 

W.  C.  Weeks.     Report,  1900,  2792. 

Estimates.     (See  Plana  and  ProjecU.) 

By  Maj.  Warreu,  1870,  dams,  etc.,  for 
reservoirs,  Pokegania  Falls,  $52,540 ;  Pine 
River,  $31,808;  Mille  Lacs,  $30,000,  70, 
284,  286,  287. 

By  J.  D.  Skinner,  1875,  dams,  etc.,  for 
reservoirs,  Wiunebigoshish ;  dam  1,000 
f.  long,  $59,969.80;  Leech  Lake,  dam 
4,000  f.  long,  $177,555.64;  Mud  Lake, 
dam  600  f.  long,  $31,737.20;  Vermilion 
River,  dam  850  f.  lon^?,  $56,245.20;  Pine 
River,  dam  592  f.  long,  $32,386.20;  Gull 
River,  dam  442  f.  long,  $25,786.20;  Mille 
Lacs,  dam  600  f.  long,  $29,537.20;  Poke- 
gama  Falls,  masonry  and  needle  dam, 
$75,334.  Maj.  Farquhar  reported  further 
examination  would  materially  diminish 
these  estimates,  75,  ii,  441. 

By  Capt.  Allen,  1879,  dams  for  reser- 
voirs, $336,458.60,  and  $10,000  per  annum 
for  repairs  in  the  first  ten  years,  $7,840 
per  annum  for  operating,  and  $13,500  for 
telegraph  lines,  79,  1204,  1205,  1216. 
Test  dam.  Lake  Wiunebigoshish,  $70,000, 
79   1205  1211 

Mississiijpi  River,  80,  1614;  81, 1768, 
1775, 1777, 1781, 1789, 1791, 1796;  83, 1460. 

St.  Croix  River,  80,  1603,  1615,  1639, 
1645;  81,  1781. 

Chippewa  River,  80, 1607,  1615,  1748; 
81  1781 

Wisconsin  River,  80,  1609,  1615,  1638; 
81  1781. 

^ck  River,  81,  1807,  1812. 

Cannon  River,  84,  1635. 

Minnesota  River,  84,  1632. 

Increasing  height  of  Pokegama  Dam. 
86^  1506. 


Legral  proci'odinsrs. 

Opinion  of  Attorney-Cieneral  relative 
to  lands  to  be  oversowed  by  couKtruction 
of  dams,  81,  1781. 

Actiou  of  IJ.  8.  Commission  in  the  ap- 
praisment  of  lands,  82,  1828. 

Action  relating  to  overflowed  lauds, 
84,  1617. 

Necessity  for  protective  legislation,  87, 
1691. 

Injurious  effect  on  the  river  arising 
from  improper  impounding  of  water  by 
private  iutc^rests,  86, 1504 ;  87, 1669, 1670. 

Acquirement  of  ilowage  rights  in  con- 
nection with  Gull  Lake  reservoir,  96, 
1832. 

Proceedings  commenced  in  U.  S.  Dis- 
trict Court  for  condenmation  of  4.71  acres 
at  both  ends  of  Pokegama  Falls  reservoir 
dam  to  obtain  title  resting  in  the  United 
States,  96,  1831.  Award  made  by  com- 
missioners considered  exorbitant,  and 
dismissal  of  proceedings  recommended, 
to  which  defendant  objected,  97,  2139. 
Efforts  made  to  secure  title  to  the  lands, 
98,  1813;  99,  2185;  1900,  2790. 

Kules  and  regulations  to  control  use 
and  administration  of  the  reservoirs 
issued  by  the  Secretary  of  War  m  1889, 
96,  1830. 

Gull  Lake  land  damages.  (See  Proj- 
ecU.) 

Flo  wage.  To  properly  adjust  fiowage 
eaaements,  Maj.  Abbot  estimated  in  1897- 
98  it  would  require  $30,000,  and  two 
years'  time,  for  nnrveys,  98,  1813. 

Break  in  Pine  Kiver  reservoir  the  cau.se 
of  damagoH  to  the  extent  of  $2,500,  as 
estimated  by  officer  in  charge,  and  ac- 
cepted by  the  owner  of  the  property 
damaged,  98,  1813. 

Ac<iuisition  of  lands,  99,  2189. 

Fiowage  rights  in  Indian  lands,  99, 
2184 ;  1900,  2787. 

Operations* 

l§lil-8SI.  Construction  with  hired 
labor  of  Winnibigoshish  dam  begun,  82, 

1829,  1831. 

1 8§^-83.  Progress  on  Winnibigosh- 
ish dam,  beginning  of  Leach  Lake  dam, 
and  preparations  for  construction  of 
Pokegama  dam,  83, 14.55, 1456, 1461, 1461. 
Cost  of  materials  and  labor,  83,  1463, 
14a5. 

1  §  §  3-§4.  Pi  ogress  on  Winnibigosh- 
ish, Leach  Lake,  and  Pokegama  dams; 
commencement  of  Pine  Rivei  dam  at  out- 
let of  Cross  Lake,  84,  1614. 

1884-M5.  Completion  of  Winnibi- 
goshish, Leach  Lake,  and  Pokegama 
dams;  progress  on  Pine  Kiver  dam;  ca- 
pacity of  dams,  85,  1747;  87, 1668. 

lM§5-§tt«  Progress  on  Pine  River 
dam;  description  and  capacity  of,  86, 
1502,  Operation  of  Winnibigoshish, 
Leach  Lake,  and  Pokegama  dams,  86, 
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1503.  Effect  of  dams  on  low- water  stagee, 
86, 1503. 

1  R8^S9.  Completion  of  Pine  River 
dam ;  deecription  of  dam  and  its  capacity, 
87,  1667,  1668,  1674. 

lS8Y-8ti.  Increasing  the  lift  of 
Pokegama  dam  begun,  88,  1540. 

888-89.  Work  of  inoi  easing  the 
lift  in  Pokegama  dam  completed;  repairs 
to  Pine  River,  Leech  Lake,  and  Winnibi- 
goehisb  dams,  89,  1792. 

1889-90.  Extension  and  repairs  to 
Winnibigoshish  dam  and  repairs  to 
Leech  Lake  dam,  90,  2082. 

1890-C 1*  Sled  road  constrncteil  be- 
tween I^toech  Lake  and  Winnibigoshish 
dams,  and  log  slaioe  at  latter  place  re- 
paired, 91,  2198. 


1119 1-9:^.  Constrnction  of  dam  for 
Sandy  Lake  reservoir  in  progress,  92, 
1819. 

1899-98.  Completed  reservoirs  op- 
erated; continued  constrnction  of  Sandy 
Lake  dam;  telephone  lines  bnilt;  Jam 
piers  bnilt,  gates  repaired  at  Pokegam:i 
Falls  dam,  93,  2266. 

1898-94.  Completed  reservoirs  op- 
erateil;  construction  of  Sandy  Lake  dam 
continued  and  other  miscellaneous  work 
performed,  94,  1698,  1703. 

1891-95.  Constrnction  of  Sandy 
Lake  dam  continued;  completed  reser- 
voirs operated  and  maintaineil ;  telephone 
system  enlarged,  95,  2175. 

1895-96.  Sandy  Lake  dam  com- 
pleted in  October,  1^$5;  studies  for  con- 
struction of  Gull  Lake  reservoir  contin- 
ued; 96,  1831.  (For  report  on  construc- 
tion and  cost  of  Sandy  Lake  dam  see  96, 
1833.) 

1 896-9  Y.  Small  steamer  bnilt,  using 
portions  of  dismantled  steamer  (jreuerai 
Poe,  97, 2139. 

1898-99.  Pine  River  reservoir  nat- 
ural embankment  repaired  by  building  700 
f.  dike;  work  on  new  dam  at  Lake  Win- 
nibigoshish begun,  99,  2184. 

1899- 1 900.  Work  at  Lake  Winni- 
bigoshish  dam  continued  (photographs, 
etc. ) ;  work  on  conversion  of  Leech  Lake 
dam  begun;  dikes  nnder  way  at  Pine 
River  reservoir,  1900,  2788. 

Physical  eharaclerlstlcs. 

Ot  Mississippi  River  above  Falls  of  St. 
Anthony. 

Discharge  of  river  at  St.  Paul,  70, 283, 
284'  75  ii  440. 

Area  of  watershetl,  75,  ii,  437, 438 ;  79, 
1200. 

Area  of  watershed  and  capacity  of  pro- 
poned reservoirs,  75,  ii,  439;  79, 1200,1214, 
1215. 

Slopes,  75,  ii,  l35, 436. 


Rainfall  at  Fort  Ripley,  1871-74,  75,  ii, 
440. 

General  description  of  natnral  features, 
70,284-289;    75,435-448;    79,1194-1245. 

Rainfall  observations,  80,  1591,  1600, 
1612;  81, 1778,  IHOl ;  82,1834;  83,1458; 
84, 1622. 

Discharge  of  upper  river,  80,  1593, 
1599;  81,  1799,  1801.  1806;  83, 1467;  84, 
1621,1627;  87,1689,1698. 

Ratio  of  rainfall  to  drainage,  80, 1591, 
1597;  81, 1774, 1780,  1781,  1801,  1807;  83, 
1457, 1469. 

Effect  of  reservoirs  on  river,  80, 1611; 
86, 1503;  87, 1669, 1682, 1685, 1687. 
.  Drainage  areas  of  upper  river,  81, 1773, 
1774, 1777, 1790;  83, 1467;  87, 1689. 

Borings  at  Gull  Lake  dam  Hit«»,  81, 1784. 

Borings  at  Pine  River  dam  site,  81, 
1788. 

Elevation  of  points  in  Minnesota,  Wis- 
consin, and  Dakota,  81, 1812. 

Effect  of  temperature  on  velocity  of 
discharge,  83, 1470;  84,1619. 

Thickness  of  ice,  84, 1620. 

Depth  on  bars  below  St.  Paul,  87, 1694. 

Volume  of  discharge  and  effect  of  reser- 
voirs on  river,  88,  IMl. 

When  a  discharge  from  Pokegama  res- 
ervoir raises  the  level  of  the  Mississippi 
above  that  of  Sandy  Lake  dam,  the  con- 
ditions of  head  and  pressure  on  the  latter 
are  reversed,  requiring  specially  designed 
gates,  93, 2265. 

The  effect  of  the  reservoirs  on  the  nav- 
igable depth  above  Falls  of  St.  Anthony 
not  considered  as  conclusively  shown  as 
might  be,  93, 2267. 

The  great  Mississippi  reservoir  system, 
description  of,  94, 1704. 

Rainfall  observations,  94, 1705. 

Discharges  from  dams,  94, 1705. 

Rainfall  and  rcHcrvoir  discharge,  rela- 
tion between,  94, 1709. 

Areas  and  elevation  of  low- water  sur- 
faces in  the  lakes  cotiiposing  the  Gull 
Lake  reservoir,  95. 2176. 

Slope  of  the  water  surface  in  the  river 
for  a  sliort  distance  below  Pokegama 
dam  when  2,600  c.  f.  per  second  were  be- 
ing released  in  1896,  96, 1832. 

The  Crow  Wing  watershed  considered 
the  most  productive  of  any  in  the  upper 
Mississippi  system,  97, 2140. 

Hydrological  observations  discontin- 
ued in  1897-98  because  of  lack  of  funds, 
98, 1814.     (See  Projects. ) 

Diagram  showing  the  maximum  water 
storage  in  Lake  W^ i n neb i gosh  ish.  Leech 
Lake,  and  Pine  River  reservoirs  each  year 
from  1884, 98, 1814 ;  1900,  2798. 

Gauge  readings  (diagrams),  99, 2186. 

Lands  affected  by  discbarge  of  water 
from  Pokegama  dam,  99, 2190. 

Flo  wage,  Indian  lands,  99, 2184. 
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Plans*     (See  Eatimaies  and  Profects,) 

MiasUaippi  River, 

By  Frank  Cook;  1870,  dams  and  reser- 
voire  at  Pokegama  FalU,  IMne  Lake,  and 
Mille  Lacs,  70,  285-287. 

By  Maj.  Farqnhar,  1875,  dams  of  tim- 
ber and  masonry  at  various  places,  75, 
ii  441. 

^By  Capt.  Allen,  1879.  dams  at  Mud 
Lake,  Leech  Lake,  Lake  Winnebigoebisli, 
Vermillion  Kiver,  Pokef^ama,  Pine  River, 
and  Gull  Lake  River.  79, 1198-1200, 1216. 

By  Capt.  Allen,  1879.  dams  at  Big  Dam, 
Upper  St.  Croix  River,  Totogatic  River, 
and  Yellow  River,  79,  1206,  1218. 

Chippewa  Rirer. 

By  Capt.  Allen,  1870,  dams  at  Butter- 
nut Lake,  Park  Lake,  and  Rest  Lake,  79, 
1208,  1221,  1222. 

WisconatH  Hirer, 

By  Capt.  Allen.  1879,  dams  at  Toma- 
hawk River  and  Pelican  River,  79,  1210, 
1223. 

Private  (corporate)  work. 

The  water  power  companies  aided  in 
making  surveys  by  furnishing  funds,  70, 
283. 

Projects*    (See  Eaiimatca  and  Plans.) 
By  Capt.  Allen,  1879,  test  dam  at  Lake 
Winnebigoshish ;  estimate,  $70,0<X),  79, 
1194,  1205,  1211. 

Since  1870  various  plans  were  proposed 
for  the  improvement  of  the  Mississippi 
River  above  Lake  Pepin  with  a  system  of 
reservoirs  at  the  sources  of  the  Missis- 
sippi and  its  upper  principal  tributaries, 
by  which  the  flood  water  could  bo  im- 

Sounded  and  subsequently  discharged 
uring  the  season  of  low  water,  7 J,  285- 
287;  75,  ii,  441;  79,  1206-1223. 

In  1880,  following  the  appropriation  of 
June  14,  1880,  the  project  of  Maj.  Allen 
was  adopted  providing  for  the  collection 
of  tlie  surplus  water  during  winter, 
spring,  and  early  summer,  and  its  system- 
atic release  during  the  seasons  of  low 
water.  The  project  provided  for  the  cou- 
struction  of  41  reservoir  dams  upon  the 
headwaters  of  the  Mississippi,  St.  Croix, 
Chippewa,  and  Wisconsin  rivers  at  au 
estimated  cost,  exclusive  of  land  damages, 
of  $1,809,083.50,  81, 1761,  1763, 1770, 1781, 
2748,  2753;  82,  1830;  85,  1749. 

Description  of  dams,  81, 1763;  83, 1456, 
1472;  87,1667,1678. 

The  Board  of  Engineers  of  1880  ap- 
proved of  the  location  and  general  plan 
of  the  dam  proposed  by  Maj.  Allen  at  the 
outlet  of  Lake  Winnebigoshish,  on  the 
Mississippi  River,  with  recommended 
modifications  in  dimensions  and  construc- 
tion, 81, 1763.  Modifications  adopted  in 
1882,  83, 1472-1474. 


Effect  of  dams  on  low- water  stages,  86, 
1503 ;  87,  1669,  1682, 1685,  1687. 

Consideration  of  further  extension  of 
system;  Hoard  of  Engineers,  1887,  did 
not  consider  that  the  system  should  bn 
extended  to  the  St.  Croix,  Chippewa,  and 
Wisconsin  rivers,  87,  1680,  1^,  1692. 

Historv  of  the  reservoirs  proposed  and 
built  at  the  headwaters  of  the  Mississippi, 
92   1824. 

Act  of  1892  appropriated  $60,000  for 
care  and  maintenance  of  the  reservoirs,  of 
wliich  sum  $30,000  could  be  spent  in  con- 
struction of  a  navi arable  pass  through 
Sandy  Lake  dam,  93,  2265. 

Board  of  1892  approved,  with  one  excep- 
tion, the  plans  submitted  liy  Maj.  Jones 
for  a  navigable  pa.HS  through  Sandy  Lake 
dam  and  estimated  the  cost  at  $43,026.24, 
93.  2271. 

In  1895  Maj.  Jones  estimated  it  would 
cost  $110,000  to  construet  a  reservoir  at 
Gull  Lake,  95,  2178.  Sundry  civil  act  of 
June  4,  1897,  appropriated  $15,000  for 
land  damages,  etc.,  ensuing  from  the  con- 
struction of  the  reservoir  and  dam,  97, 
2139.  Lt.  Col.  Jones,  in  1897,  estimated 
it  would  cost  $85,000,000  for  a  reservoir 
with  a  capacity  of  2,712,000,000  o.  f.  by 
the  construction  of  ditches  connecting 
Gull,  Round,  and  Long  lakes  and  a  tim- 
ber dam  at  the  outlet  of  GoU  Lake,  includ- 
ing lantl  damages,  97, 2139.  In  1898  Maj. 
Abbot  reported  that  the  projeet  of  dam- 
ming Crow  Wing  River  and  storing  its 
flow  in  the  proposed  Gull  Lake  reservoir 
was  chimerical,  the  expense  apparently 
would  be  out  of  proportion  to  the  bene- 
fits to  be  secured,  98,  1814. 

Reservoir  sites,  comparative  cost  of,  in 
Un i ted  States  and  India.  The  cost  of  the 
system  at  the  Mississippi  headwaters  had 
been  $8.78  in  1897  per  1,0(X),()00  c.  f.  stor- 
age capacity,  which  included  mainte- 
nance and  repairs  up  to  June  30, 18^)6, 97, 
2138. 

In  1896-97  Lt.  Col.  Jones  recommended 
a  survey  for  a  subsidiary  basin  at  Doer 
and  Bass  lakes  and  dredging  in  Poke- 
gama reservoir,  the  latter  not  being  able 
to  carry  its  own  watershed  in  addition  to 
what  came  in  by  leakage  and  other  ways 
from  the  reservoirs  above  it,  97,  2139. 

In  1897  a  recent  examination  showed 
that  dikes  were  required  to  prevent 
escape  of  water  from  Pino  River  reser- 
voir; estimate,  cost  of  dike,  $10,000,  97, 
2140. 

After  examination  of  1896-97,  Lt.  CoL 
Jones  recommended  a  survey  in  upper 
Crow  Wing  basin  for  a  reservoir,  97,  2140. 

In  1898  Maj.  Abbot  believed  that  Leeoh 
Lake  and  Winnibigoshish  reservoirs 
could  not  be  safely  filled  until  surveys 
and  proper  repairs  had  been  made;  that 
increase  of  land  values  at  the  headwaters 
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of  the  MiBsissippi  made  it  a  qnestion  of 
Gompleting  and  making  permanent  the 
works  already  on  hand  and  of  locatiug 
and  paying  for  the  large  areas  which 
there  was  reason  to  believe  had  been  sub- 
merged without  compensation,  Indian 
lan&,  among  others,  being  involved,  and 
that  carefhl  measurements  before  and 
after  opening  of  reservoirs  at  the  low- 
water  season  would  give  all  the  data 
really  valuable  in  connection  with  hydro- 
logical  observations,  98,  1812, 1814. 

Aet  of  Mar.  3, 1899,  provided  funds  for 
oonversion  of  Leech  Lake  dam  into  a 
concrete  and  steel  structure,  99,  2183; 
1900,  2789. 

Act  of  1899  approved  the  apnlication 
of  unexpended  funds  to  renewal  and  re- 
pair of  reservoir  dams  already  oon- 
stmcted.  Estimated  cost  of  snch  work, 
including  land  damages  and  contingen- 
cies, $300,000.  Money,  therefore,  for  Gull 
Lake  reservoir  applied  to  reconstruction 
of  old  dam  at  Laice  Winnibigoshish,  and 
to  completing  new  dike  at  Pine  River 
reservoir.    99,  2183. 

Surveys* 

Mi89i8$ippi  River: 

1869-70.  By  F.  Cook,  nnder  direction 
of  MaJ.  Warren.     Reports,  70,  282,  285. 

1874-75.  By  J.  D.  Skinner,  nnderdirec- 
t^on  of  Maj.  Farqnhar.  Report,  75,  ii, 
434-441. 

1878-79.  By  J.  McCalman  and  R.  Dav- 
enport, nnder  direction  of  C'a]xt.  Allen. 
Reports,  79,  1193-1205,  1212-1217. 

St.  Croix  Eiver: 

1878-79.  Bv  H.  8.  Treheme,  G.  R.  Stunz, 
M.  L.  Lnm,  W.  H.  Fuller,  and  J.  A  Hard, 
under  direction  of  Capt.  Allen.  Reports, 
79, 1193, 1206, 1217-1220. 

Chippewa  Eiver: 

1878-79.  By  J.  H.  Dager,  R.  T.  Parker, 
W.  W.  Strong,  W.  W.  Redfield,  and  G.  O. 
Foss,  nnder  mreotion  of  Capt.  Allen.  Re- 
ports, 79, 1193, 1207-1209, 1220-1222. 


Wiscanein  River: 

1878-79.  By  C.  Wanzer  and  R.  T. 
Parker,  under  direction  of  Capt.  Allen. 
Reports,  79,  1193,  1209-1211,  1222-1224. 

Sources  of  Mississippi,  80,  1590,  1597; 
81,  1761, 1783,  1802;  82,  1833,  1835. 

Sources  of  St.  Croix,  80, 1601,  1615. 

Sources  of  Chippewa,  80, 1607, 1624. 

Sources  of  Wisconsin,  80, 1609-1632. 

Sources  of  Rock  River,  81,  1770, 1807. 

Sources  of  Cannon  River,  82, 1833 ;  84, 
1634. 

Sources  of  Minnesota  River,  84,  1632. 

Surveys  and  examinations  nnder  Maj. 
Jones  were  made  in  1894-97  for  a  reser- 
voir at  Gnll  Lake,  and  to  determine  the 
cost  and  practicability  of  giving  it  a  ca- 
pacity of  12,500,000,000  0.  f.,  95,  2176; 
97,  2140. 

Resurvey  of  Pine  River  reservoir  com- 
pleted in  1897-98  showed  original  maps 
to  have  been  inaccurate,  97,  2140;  98, 
1813. 

Examination  made  in  1896-97  by  Lt. 
Col.  Jones  for  a  reservoir  site  on  the 
upper  Crow  Wing,  97,  2140. 

Surveys  were  made  below  Pokegama 
dam  in  1897-98  by  Maj.  Abbot  to  deter- 
mine flowage  rights,  98, 1813. 

Act  of  March  3,  1899,  provided  for  full 
and  accurate  surveys  of  the  flowage  lines 
of  Winnibigoshish,  Leech  Lake,  Poke- 

J^ama  Falls,  and  Pine  River  reservoirs, 
or  permanently  marking  such  lines,  and 
also  for  survey  and  determination  of 
cause  and  how  to  prevent  floods  between 
Sandy  Lake  and  Brainerd,  and  their  ef- 
fect on  navigation,  99, 2183;  1900, 2788. 

Maps  : 

Showing  proposed  sites  of  reservoirs, 

80,  160a 

Drainage  area  of  Pine  River  reservoir, 

81,  1790. 

Proposed  location  of  dam  at  Pokegama 
Falls,  81,  1800. 

Drainage  area  of  Rock  River.  81, 1808. 

Showing  progress  on  Winnibigoshish 
dam,  83,  1456. 

94,  1702.     (See  Operations.) 


Part  KK 


•—(3)   IfflissfMippt    River,  Headwaters,  Reservoirs 

(OperatloD  and  Care). 


at 


Appropriations.    (See  p.  644.) 

En§rineers« 

Chibf  of  Engtnisbrs.  Reports,  95, 
295:  96,  256;  97,  328;  98,  318;  99,  380; 
1900,437. 

ENonnEERS  in  Charge  : 

Mai.  W.  A.  Jones,  1895-97.  Reports, 
95,  2179:  (Lt.  Col.),  96,  1841;  97,  2142. 

Capt.  P.  V.  Abbot,  1898-.  Reports,  98, 
1816;  (M%|.),  99,  2190;  1900,  2800. 

Assistant.  W.  C.  Weeks.  Report, 
1900,2804. 


Operations. 

1 894-05*  Qates  and  machinery  at 
Lake  Winnibigoshish  and  Pine  River 
dams  repaired;  top  of  Pokegama  Falls 
dam  redecked,  hydrologioal  observations 
made,  etc.,  95,  2180. 

1  §95-06*  Portion  of  Leech  Lake 
timber  structure  replaced  by  embank- 
ment; small  dam  to  strengthen  ridge 
between  Pokegama  and  Hale  lakes  built; 
hydrologioal  observations  made,  96, 
1842. 

1  §96-97  •    DamH  repaired ;   crevasse 
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in  Pine  RIyot  reservoir  closed  by  earthen 
dike;  hydrological  observations  made, 
97,  2143. 

l§9'y-98.  Dams  repaired ;  roadcon- 
Decting  Leech  Lake  and  Winnibigoshish 
dams  repaired,  98, 1816. 

l§98-09«  Repairs  made  to  Leech 
Lake,  Winnibigosnish,  Pokegama,  aud 
Pine  River  dams,  and  road  connecting 
Leech  Lake  and  Winnibigoshish  dams 
was  repaired,  99,  2191. 

i  §99-1900.       Dike     at    Winnibi- 

goshish,  dams  at  Pokegama  and  Pine 
liver,  and  road  connecting  Leech  Lake 
and  Winnibigoshish  dam  repaired,  1900, 
2801. 

Physical  characteristics. 

The  maximum  quantity  of  water  held 
by  the  reservoirs  at  any  one  time  since 
their  completion,  95,  2179. 

Effect  of  the  reservoir  system  opon  the 
river  during  low- water  periods,  95, 2180; 
96,1842;  97,2142. 


Relation  of  run-off  to  rainfall  on  the 
watershed  of  the  Mississippi  above  Poke- 
gama Falls  reservoir  dam  from  1885,  96, 
1843. 

Inundation  of  the  valley  of  Pelican 
Creek  caused  by  break  in  Pine  River 
reservoir,  96, 1844. 

Private  worh. 

An  attempt  to  cause  a  crevasse,  by  dig- 
ging a  5-f.  ditch,  50  f.  long,  in  the  natural 
embankment  of  the  Pine  Kiver  reservoir 
was  made  July  22,  1898,  by  parties 
unknown.  The  plan  was  foiled,  and  no 
damage  done,  by  the  timely  discovery  by 
the  dam  tender.    99, 2191. 

Projects. 

In  1896  the  Secretary  of  War  allotted 
$5,00J  for  closing  the  break  in  Pine  River 
reservoir,  96, 1844. 

Surveys. 

Maps.    96,1844. 


Part  liL.— Bocic  Island  Rapids.' 


Appropriations.    (See  page  644.) 

Commerce. . 

Improvement  iustifiod,  67,  274,  301. 
Importance  of,  73,  434;  77,  546. 
Injury  to  navigation  by  obstructions, 

67,  290;  75,  465. 

Favorable  results  of  work  done,  69, 
243;  73,431. 
Range  lights  proposed,  73,  431. 

Contracts.^ 

C.  G.  Case  &,  Co.,  monthly  removal  of 
at  least  5,000  c.  y.  of  rock,  67,  267,  361; 

68,  388.  Question  with,  as  to  rock  re- 
moved below  bottom,  69,  247;  71,  290; 
Skillful  work  done,  70,  303.  Contract 
completed  Sept.,  1870,  71,  290. 

Wangenen  &.  Uarroun,  removal  of  rock, 
70,  303. 

Harroun,  removal  of  rock,  70,  303. 
Death  of,  and  release  of  heirs  from  con- 
tract, 71,  290.  Unfinished  contract  let 
to  J.  J.  Dull,  71,  290.  Energy  of  con- 
tractor, 72,  332.  Contract  closed  Oct., 
1872,  73,  431. 

Dull  &  Williams,  excavation  on  Win- 
nebago Chain,  made  Aug.,  1872;  com- 
pleted May,  1873,  74,  311. 

G.  Williams,  excavation  of  several 
chains  June,  1873,  73,  436;  completed 
Oct.,  1873,  74,  311.  New  contract  made 
Aug.,  1874 ;  completed  Oct.,  1874,  75, 462. 
Work  done  cheaper  by  contract  than 
hired  labor,  74, 312.  New  contract  made 
Aug.,  1875;  completed  Apr.,  1876,  76, 666. 


Contract  made  for  hire  to  United  States 
of  chisel  boats,  Oct.,  1876,  77,  544;  re- 
newed for  season  of  1877,  77,  545. 

1879.  Whitney <&Son8,dredging bro- 
ken rock  from  Moline  Chain,  79,  1132, 
1133,  1134. 

Defense. 

Plan  adopted  shall  secure  to  the  naval 
vessels  of  the  United  States  safe  and  con- 
venient navigation,  67,  274. 

Eaylneers. 

Chief  of  Enoikekrs.  Beports,  67, 
36;  68,  53;  69,  45;  70,  60;  71,  55;  72, 
51;  73,  52;  74,  59;  75,  64;  76,  83;  77, 
83;  78,  96;  79,  131;  80,  173;  81,  233; 
82,  231;  83,  238;  84,  241;  85,263;  86, 
252;  87,  219. 

Boards  of  Exginebrb: 

Kecomniended,  1886  (1)  that  the  steam- 
boat channel  be  enlarged  to  a  minimum 
width  of  200  f.  and  a  navigable  depth  of 
4  f. ;  (2)  that  the  excavated  material  be 
deposited  to  confine  the  volume  of 
water,  as  far  as  practicable,  to  new  chan- 
nel; (3)  that  cofferdams  be  used  in  car- 
rying on  the  work;  (4)  that  work  should 
not  be  commenced  until  appropriation 
be  made  to  cover  its  estimated  cost; 
(5)  that  improvement  by  locks  and  dams 
was  inadmissible,  67, 298.  (Capt.  Hains, 
James  Worral,  C.  £.,  D.  C.  Jenn^,  C.  £., 
and  W.  F.  Shunk,  C.  £.)  Recommended, 
1871,  an  immediate  appropriation  of 
$200,000    to    complete    work.    Previous 


a  Surveys— Reports:  July  12, 1829;  Sept.  16, 1836:  Dec.  6, 1837,  estimate.  $1&4,658;  Apr.  G,  1854,  estimatee 
$123,620  and  $450,150.    (H.  Doc.  No.  482,  55th  Cong.,  2d  sese.) 

Mnjurlous  effect  of  laws  governing  contractB,  67.  268.  Saving  by  hired  labor  over  contract,  74. 
812;  76,  666;  77,  544. 
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eetimates  increased  by  the  existence  of 
several  patches  of  rock  not  hitherto  con- 
sidered, 72,  320.  (Col.  Macomb,  Lt.  Col. 
Wilson,  U.  S.  C.  E.,  and  Capt.  Bnrnham.) 

Enginbers  in  Charge: 

Lt.  Col.  J.  H.  Wilson,  Thirty-fifth  In- 
fantry, 1866-70.  Reports,  67,  267,  274, 
286;  68,  388:  69,  214;  70,  302;  71,  264. 

Col.  J.  N.  Macomb,  1870-77.  Reports, 
71,  259;  72,  285;  73,  431;  74,  311;  75, 
402;  76,  666;  77,541. 

MaJ.  F.  U.  Farquhar,  1877-80.  Reports, 
78,  708;  79, 1132. 

M%j.  A.  Mackenzie,  1880-87.  Reports, 
80,  1534,  1537;  81,  1701;  82,  1771;  83, 
1407;  84,  1572;  85,  1694;  86,  1427;  87, 
1625. 

Assistants  : 

Capt.  P.  C.  Hains.  Reports,  67,  287, 
358. 

W.  D.  Clark,  67,  288. 

J.  E.  Abbott,  67,  288. 

Capt.  C.  J.  Allen.  Reports,  68,  421 ; 
69,237;  70,308. 

E.  F.  HofTmanu  Survey  of  rapids  in 
1867,  68,  427. 

Reports,  68, 427;  71,289;  72,329;  73, 
431;  74,311;  75,464;  76,667;  77,  543; 
78,  709;  79,  1133;  80,  1536;  82,  1772; 
83, 1409;  84,  1574. 

C.  J.  Panli,  68,  431;  72,  334;  73,  435. 

J.  P.  Frizell.    Report,  68,  436. 

C.  H.  Benck,  72, 332 ;  73, 435 ;  74,  313 ; 
75,467;  76,674;  77,546. 

U.  Lambach,  72,  332. 

C.  Durham,  72,  332. 

J.  F.  Wallace,  72,  334;  73,  435;  74, 
313;  75,467;  76,674. 

A.  Stibolt,  73,435;  74,  316;  75,  467; 
76,674;  77,546. 

E.  Cramer,  76,  674. 

C.  W.  Durham.  History  of  the  im- 
provement, 86,  1429. 

Estimates*     (See  /Vant  and  Projecta.) 

Entire  completion  under  project,  18^7, 
by  removal  of  57,451  c.  y.  of  rock,  $813,- 
602, 67, 37, 267, 296, 298 ;  68, 288.  Deemed 
reliable  by  officer  after  experience  of  first 
year,  6  ,  359. 

1869.    To  complete,  $300,000,  69, 217. 

1871.  To  complete,  $200,000,  72,  320. 
Cause  for  increased  estimates,  72,  320. 

1873.  To  complete,  $112,000,  73,  431, 
434.  Explanation  of  increased  esti  mates, 
73  434. 

1874.*  To  complete,  $80,000,  74,  311. 
Cause  for  increased  estiiiiAtes,  74,  316; 
75,  462.  Small  difference  between  pre- 
liminary and  final  estimates  of  quantities 
on  Lower  Chain,  67, 37, 267, 296 ;  76, 668. 

1879.  For  completion  of  existing  pro- 
ject, $12,000,  79, 131,  1133. 

Lfegrislation* 

Kc(|nired  for  condemnation  of  privute 


lands  for  public  good,  67,  269.  Laws 
with  reference  to  contracts  operate 
against  economy,  69,  217. 

Operations* 

Suspended  from  1856  to  1866,  66.  4. 
Prior  to  1866  were  confined  to  removal  of 
rock  in  natural  channel,  67, 292 ;  68, 434. 
Operations  were  carried  on  by  contract 
from  1866  to  1876,  aud  afterwards  by 
hired  labor. 

1 9641-67 •  Removal  of  rock  on  Duck 
Creek  Chain  by  chisel  boats;  construc- 
tion of  oofferdam  on  reef  below  Duck 
Creek,  67,  37,  359. 

1  §67-68*  Continued  operations  on 
Duck  Creek  Chain  by  chisel  boats  and 
coiferdams,  68,  37,  434. 

1 868-69*  Operations  at  Duck  Creek, 
Moline,  and  Sycamore  chains ;  cofferdiim 
completed  at  Campbell's  Chain ;  destruc- 
tion of  cofferdams  by  floods  and  collisions, 
69,  45,  214,  215,  238,  242,  244. 

1869-70*  Continued  operations  at 
Sycamore  and  Campbell's  chains;  com- 
pletion of  rock  removal  at  Duck  Creek 
and  Moline  chains.  70,  60,  302,  309. 

1 8  76-7 1  •  Delay  in  work  from  death 
of  contractor;  removal  of  rock  fr(»m 
Smith's,  Syoamore>  Crab  Island,  and  St. 
Louis  chains,  71,  56,  259.  Removal  of 
Campbell's  Chain  completed  Sept.,  1871, 
71,  270,  281. 

1  71-79*  Work  confined  to  points 
presenting  greatest  obstructions;  state- 
ment of  rock  removed,  72,  51,  282,  329, 
332. 

I8yil~78*  Completion  of  rock  re- 
moval at  Smith's,  Crab  Island,  and  St. 
Louis  chains ;  tableshowing  total  amount 
of  rock  removed  from  1867  to  1873,  73, 
52,  431,  435. 

1873-74*  Limited  operations  from 
lack  of  appropriations;  aoout  7,200  c.  y. 
yet  to  be  removed  to  complete  improve- 
ment; removal  of  rock  from  east  draw- 
channel;  Rook  Island  bridge,  74, 59, 311, 
315. 

1874-75*  Limited  operations  from 
lack  of  appropriations ;  2,650  c.  y.  of  rock 
removed  from  Lower  Chain,  75,  64,  462, 
465;  76,666. 

1875-76*  Completion  of  rock  re- 
moval on  Lower  Chain ;  removal  of  rock 
on  St.  Louis  Chain  by  hired  labor;  table 
showing  rock  removed  (84,358  c.  y.)  from 
1867  to  1875,  76,  83,  666,  669,  673. 

1876-^7*  Continuation  of  rock  re- 
moval by  hired  labor;  progress  on  Moline 
Chain;  cost  by  hired  labor  and  contract 
compared,  77,  83,  542,  544. 

I877-7M.  Continuation  of  rock  re- 
moval by  hired  labor;  results  from  hired 
labor  and  contract  comparetl,  78,  i>6,  7C)8, 
709. 

1878-79*    Continuation    of    opera- 
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tionB  (except  dredging)  by  hired  labor; 
near  completion  of  the  work;  cost  by 
hired  labor  compared  with  contract;  de- 
tails of  drilling  and  blasting,  79,  131, 
1132,1135. 

1  §  79-80.  1,513  o.  y .  rock  removed  at 
St.  Lonis  Chain ;  removal  of  olwtroctions 
washed  into  the  channel  bv  ice ;  construc- 
tion and  establishment  of  buoys,  80, 1537. 

1880-§1*  Detailed  surveys  to  de- 
termine location  of  patches  of  rock  re- 
quiring removal ;  placing  of  experimental 
bnoys,  81,  1702. 

1881-89«  415  r.y.  rock  removed  at 
St.  Louis  Chain ;  establishment  of  buoys, 
82,  1771,  1772. 

1 8§9-§4«  Maintenance  of  buuys,  83, 
1407,  1409 :  84,  1572. 

18§4-85«  Removal  of  sand  from 
Campbell  Chain  cut  and  maintenance  of 
buoys,  86,  1694! 

l§^5-87.  Maintenance  of  buoys,  86. 
1427.  Work  merged  in  improvement  of 
Mississippi  River  from  St.  Paul  to  Des 
Moines  Rapids,  87,  219,  1625. 

Physical  ctliaracteristlcs. 

Full  of  rapids  67,  267;   68,  421,  433; 

69,  241. 

Current  observations,  68,  433;  69, 241 ; 

70,  310. 

Bed  of  rapids,  character  of,  67, 288 ;  69, 
241,242;  70,311. 

Ice,  action  of,  67,  358. 

Contour  of  bottom,  69,  241. 

Peculiar  character  of  the  bottom  on 
Campbells  Chain,  70,  311. 

Description  of  river  at  Rock  Island  Rap- 
ids, 80, 1537. 

High  water  discharge,  81,  1702. 

High -water  elevation,  86, 1448. 

Plans*    (See  EatimaieH  and  Projects,) 

Dams  across  river,  with  locks  fur  steam- 
boats and  chutes  for  rafts ;  inadequacy  of, 
67,  292. 

Independent  lateral  cansil,  not  deemed 
desirable,  67,  293. 

Channel  200  f.  wide  and  4  f.  deep  (see 
Projects),  67,  293. 

Positive  requirements  of  any  plan,  67, 
293. 

By  Maj.  Mackenzie,  1880,  widening 
channel  of  200  f.  to  a  width  of  400  f. ;  esti- 
mate, $1,258,866,  80,  1538;  86,  1464. 

Projects*    (See  Estimntes  and  Plans.) 

Previous  project  suspended  from  1856 
to  1866,  66,  4 ;  seems  to  have  been  im- 
provement of  natural  channel  by  removal 
of  rock  with  chisel  boats,  67,  292;  68, 
434. 

By  Maj.  Wilson,  1866,  excavation  of 
rock  to  a  depth  of  4  f.  and  a  width  of 


200  f.,  aide<l  by  diversion  into  channel  of 
as  large  a  volume  of  water  as  practicable ; 
rock  to  be  removed  by  chisel  boats  and 
dredging,  also  by  excavation  within  cof- 
ferdams, 67,  36. 273,  287, 293, 295, 298, 299 : 
68,  388:  requiring  the  removal  of  57,451 
c.  y.  rock,  67,  298;  68,  388.  Approved 
by  Board  of  Kngineers  and  recommended 
Dec.  19. 18<>8  (»<ee  Boards  o/Ktitjineer$)f  67, 
2&9.  Lxcavation  to  be  made  so  as  to  pre- 
serve the  existing  regimen  of  river,  side 
slopes  1  npon  2,  69,  239.  Change  in  line 
of  proposed  channel  on  Smiths  Chain,  72, 
329.  Advisability  of  doing  work  by  hired 
labor  discuAsecl,  74,  312,  313.  Change  of 
project  on  lower  chain  ft'om  a  cut  to  im- 
provement of  natural  channel,  74,  315. 
Success  of  doin^  work  with  hired  labor 
in  1875-76,  76,  667. 

The  project  of  1866  proposed  the  im- 
provement of  the  river,  l^e  Claire,  Iowa,  to 
Rock  Island,  111.,  14  miles,  by  the  exca- 
vation of  rock  to  afford  a  channel  at  least 
200  f.  wide  and  4  f.  deep,  referred  to  1.  w. 
of  1864,  67,273-299;  68,  388;  74,  315;  80, 
1537;  86,1429.  Practically  completed  in 
1879,  except  the  removal  of  small  and  iso- 
lated patches  of  rock. 

Amount  appropriated  to  1866  was 
$1,166,650,  86,  1462,  1463. 

Surveys* 

Instructions  as  t-o  character  of,  67, 274. 

Extent  of,  67,  2«8. 

Resnlts  of,  67,  289.  358. 

I^vious,  of  Maj.  Warren,  nsed  in  part, 
67,288. 

Novel  method  of  taking  soundings,  68, 
428;  69,251;  75,466. 

Sounding  machine  of  E.  F.  Hoffmann, 
68,428;  69,251;  75,466. 

Results  developed  by,  69, 241;  72, 282, 
334 ;  75,  466. 

Resurvey  of  rapids  made,  71,  270;  72, 
282, 334 ;  75, 466 ;  develop  further  patches 
of  rock  to  be  rtMuoved,  72,  282,  334. 

Method  of  inspecting  work  done,  76, 
669;  77,543. 

History  of  early  surveys,  86,  1433. 

Maps: 

List  of,  69,  250;  70,  312;  71,  291;  73, 
431;  80,  1538. 

Of  Lower  Cham,  75,  466;  76,  668;  77, 
544. 

Rock  Island  Rapids,  86,  1436,  1462. 

Duck  Creek  Chain,  86,  1454. 

Moline  Chain,  86, 1456. 

Sycamore  Chain,  86,  1457. 

Campbells  Chain,  86,  1458. 

Smiths  and  Upper  Chain,  86, 1458-1460. 

St.  Louis  Chain,  86,  1460. 

Lower  Chain,  86,  1462. 


REPORTS   OF   CHIEF   OF   ENGINEERS,   U.   S.   ARMY. 

Mississippi  RIVER— Continued. 
Part  MM*— Falls  of  St.  Aiitlioiiy— Above. 


719 


A|>proprlaUons«    (See  page  644. ) 

Commerce* 

Not  UDimportaD t,  68, 359 ;  70, 281, 288. 

Commerce,  74, 300 ;  75,  ii,  453 ;  76, 707. 

Obstructions  to,  from  booms  and  logs, 
75.  ii,  448. 

Small,  npper  river,  80,  1573,  1574 ;  86, 
257. 

Freight  rates  on  npper  river,  87, 1666. 

Increasing  with  the  settlement  of  the 
eoantry,  the  latter  largely  hastened  by 
the  improvement  of  the  river,  93,  2263. 

Constrnction  of  nearby  railroads  re- 
ducing traffic  by  river,  94,  1695. 

OocnmenUu  '(Not  printed  in  re- 
ports.) • 
H.  Doc.  25,  28th  Cong.,  2d  sess.,  75,  ii, 
435.  H.  Doc.  58, 39th  Cong.,  2d  sens.,  70, 
282;  67,280;  69,  211.  H.  Doc.  247,  40th 
Cong.,  2d  sess.,  70, 283.  H.  Doc.  1 18, 4  Ut 
Cong.,  2d  sees.,  70,  283. 

E  ncroach  ments. 

Injury  to  works  from  loggers,  80, 1573 ; 
81,  1834. 

Eng^ineers* 

Cbikf  of  Enginkrrs.  Reports,  70, 
59;  74,58;  75,  62;  76,  85;  77,  56;  78, 
99;  79,  134;  80,  178;  81,  240,247;  82, 
237;  83,  244;  84,  245;  85,  267;  86,  256; 
87,  224;  88,  201;  89,  234;  90,  210;  91; 
268;  92,  256;  93,  288;  94,  264;  95,  294. 

Engineers  in  Charge  : 

M{g.  G.  K.  Warren,  1867-70.  Reports, 
67,260;  68,362;  69,211;  70,282. 

Col.  J.  N.  Macomb,  1870:  70, 56. 

Maj.F.U.Farquhar,  1873-78.  Reports, 
74,298;  75, 359,  li,  434;  76,702;  77,570; 
78  726. 

Capt.  C.J.  Allen,  1878-90 ;  79, 1 159.  Re- 
ports, 79, 1165 :  (Maj.),  80, 1572;  81, 1743, 
1832;  82,  1803;  83,  1435;  84,  1597;  85, 
1731;  86,  1483;  87,  1664;  88,  1537;  89, 
1787. 

Maj.  W.  A.  Jones,  1890-95.  Reports, 
90,  2077;  91,  2192;  92,  1816;  93,  2261; 
94,1693;  95,2171. 

Assistants  : 

J .  D.  Skinner.  Reports,  74, 299 ;  75,  ii , 
436,441. 

A.  E.  Stephens.    Report,  75,  li,  442. 

L.  Y.  Scnermerhorn,  75,  li,  442.  Re- 
port, 75,  II,  446. 

F  Cook.    Report,  70, 281 . 

R.  Davenport.  Reports,  81,  1745;  82, 
1804;  91,2194. 

F.  Terry.    Report,  83, 1436. 

J.  P.  Fnzeli.    Report,  81, 1835. 

JEstlmates.    (See  Plana  and  Projects,) 
By  F.  Cook,  1870,  three  natural  reser- 
voirs near  headwater,  and  on  affluents, 
$114,000.  70, 284, 287. 

By  Msg.  Faiquhar,  1873.  to  obtain  a 
channel  from  Minneapolis  to  St.  Cloud, 
200  f.  by  4  f.,  $43,035, 74, 300. 


By  Maj.  Far(]|Qhar,  1874,  system  of 
natural  reservoirs,  $488,551,  75,  ii,  441. 

By  Maj.  Farquhar,  1875,  channel  200  f. 
by  3  f.,  $75,390;  channel  200  f.  by  5  f., 
$144,667,  75,  359,  ii,  449, 452;  77,570;  78, 
99,727;  79,  1160.  St.  Cloud  to  Conradl 
Shoals,  channel  200  f.  by3f.,  $1,948,210; 
channel  200  f.  by  5  f.,  $1,957,783.  Conradi 
Shoals  to  Grand  Rapids,  channel  200  f.  by 
3  f.,  $11,620;  channel  200  f.  by  5  f., 
$54,127,  75,  ii,  450, 453. 

By  Capt.  Allen,  1879,  system  of  natural 
reservoirs,  $336,458,  79,  1204,  1205,  1216. 
Amount  required  for  completion  of  exist- 
ing project,  $124,667,  79, 134, 1167. 

lieffislation. 

Required  (if  improvements  be  made), 
concerning  booms  and  logs,  75,  ii,  448. 

Operations. 

I  §T4.  The  construction  of  2.735  1.  f. 
of  brush  and  gravel  damH,  314  1.  f.  of 
brush  protection  at  Thousand  Islands; 
also  removal  of  bowlders  on  Battle  and 
Coon  rapids;  work  done  by  hired  labor, 
75,  359. 

18T6-TY.  Dredging  rapids— hired 
labor,  77,  570. 

l§T8-79.  Continuation  of  brush 
dams,  and  removal  of  bowlders  from 
rapids  by  hired  labor,  78,  727. 

I8T§-T9«  Removal  of  gravel  and 
bowlders  from  rapids  by  hired  labor,  79, 
134,  1165.  History  of  previous  opera- 
tions, 79,  1166. 

18§0-§1»  Removal  of  bowlders, 
snags,  and  trees,  and  construction  of 
wing  dams  at  rapids  between  Aiken  and 
Grand  Rapids,  81,  1743,  1746. 

1 8  §  1  -  84.  Removal  of  bowlders  and 
snags  and  construction  of  wing  dams 
between  Aiken  and  Grand  Rapids  above 
the  Northern  Pacitic  Railroad,  82,  1803, 
1805;  83,  1435,  1437;  84,  1598. 

1 884  -8<l.  Removal  of  bowlders  from 
Grand  liapids,  85,  1731. 

1888-89.  1,524  snags  and  logs  and 
60  c.  y.  rock  removed  from  the  chunnel, 
and  8,318  overhanging  trees  from  the 
banks,  89,  1788. 

1890-91.  554  c.  y.  dredged  and  957 
c.  v.  of  bowlders  removed  from  the  chan- 
nel; 168  cords  of  brush  and  696  c.  y.  rock 
used  in  construction  of  1,409  L  f.  of  wing 
and  training  dams,  91,  2193. 

1891  92.  191  snags  and  346  leaning 
trees  removed  from  the  channel  and 
ban  lis,  92,  1816. 

1893-93.  Over  130  c.  y.  bowlders 
removed,  93,  2262. 

Physical  characteristics. 

Physical  geography  of  valley,  75,389; 
of  river,  68,  3(r7:  70,  285. 

Description  of,  69,  211;  70,  284,  74, 
300;  75.  389,  ii,  435,  437,  439,  440,  444, 
446;  76,  702. 
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BiBoharge  of  river,  70,283;  75,  ii,446; 
76,  702.  Of  affluents,  75,  ii,  439,  444, 
446. 

Rainfall  on  water  sheds,  70,  287;  75, 
ii,  438,  440. 

Area  of  watersheds,  70,  286;  75.  ii, 
435,437;  79,1200,  1214. 

Ratio  of  rainfall  to  watershed,  70, 
287;  75,11,438. 

Natural  reservoirs,  areas,  70,  284,  286 ; 
75.  ii.  435,  437. 

rhjsical  characteristics  of  head  waters, 
70,  285;  75,  389,  ii,  435,  437 ;  of  falls  and 
rapids,  74,  300;  75,  ii,  435,  440,  442,  446. 

Slope  of  river  surface,  69,  211;  75,  ii, 
435,  442. 

Discharge  of  upper  river,  81, 2744 ;  82, 
1807. 

Drainage  basin,  area  of  upper,  81, 2743. 

Slope  of  river,  81,  2744. 

Caving  banks,  87,  1664. 

The  three  completed  reservoirs  at  the 
headwaters  of  the  river  above  Grand 
Rapids  considered  able  to  provide  suffi- 
cient water  and  depth  for  the  steam- 
boats on  the  river  at  and  above  Brainerd, 
93,  2262. 

Plans*     (See  Eetimuies  and  Projects.) 

By  F.  Cook,  1870,  passing  Falls  of  St. 
Anthony  by  dam,  look,  and  canal,  70, 
280.  For  retaining  water  of  tributaries 
in  natural  reservoirs,  to  be  used  during 
the  otherwise  low  stage,  70,  284,  2^, 
Reexamined  by  Maj.  Far^uhar,  1875,  as 
to  sites  of  reservoirs,  75,  li,  435;  amount 
of  water  retained,  75,  ii,  438.  Method  of 
construction,  75,  ii,  440. 

By  Maj.  Farquhar,  1875,  St.  Anthony 
to  Grand  Rapids,  237  miles,  canals,  dams, 
and  locks,  wing  dams,  and  dredging  to 
depth  of  3  or  5  ^,  with  channel  width  of 
200  f.,  75,  ii,  449,  452. 

By  Maj.  Allen,  1880,  for  the  passage  of 
Sauk  Rapids,  Minn.,  by  means  of  a  lock 
and  dam.  Estimate,  $464,000  to  $647,- 
000.    81,  1833,  1836. 


Projects.    (See  Estimate  and  Plana.) 

By.  Maj.  Farquhar,  1874,  Minneapolis 
to  St.  Cloud,  depth  of  5  f.,  bv*the  re- 
moval of  sand,  gravel,  and  bowlder  bars, 
and  the  construction  of  wing  dams. 
Work  done  at  1,000  Islands  and  Battle 
and  Coon  rapids,  75,  359,  ii,  449, 452;  77, 
570;  78,  99.  Estimate,  $144,667;  75, 
359;  11,  449-452;  86,  1483;  87,  1664. 

The  appropriations  of  $45,000,  made 
1874-76,  were  expended  on  this  project, 
79,  1166;  80,  1572. 

Since  1880  operations  carried  on  under 
the  project  for  the  improvement  of  the 
river,  Aiken  to  Grand  Rapids.  165  miles, 
removal  of  snags,  tr€es,  and  bowlders, 
and  the  construction  of  .wing  dams,  to 
afford  3  f.  depth  during  low- water  stages. 
Estimate,  Coiiradis  Shoals  to  Grand 
Rapids,  252  miles,  $54,127.50.  75,  ii,  450, 
453;  80,  1573;  86,  1484;  87,  1664. 

In  1889  $18,000  was  estimated  as  re- 
quired for  completion,  increasing  the 
estimate  to  $63,000,  89, 1789;  90,  2078. 

Surveys. 

Of  headwaters,  made  at  expense  ol 
water-power  companies,  70,  283. 

1872.  River,  Falls  of  St.  Anthony  to 
point  4  miles  above,  72,  296. 

1874.  River  between  Falls  and  St. 
Cloud,  74,  298;  1875,  75,  ii,  441. 

From  Falls  to  headwaters,  75,  ii,  434. 

Gauging  river,  1875,  75,  359,  ii,  435; 
1876,  76,  702. 

At  Sank  Rapids,  Minn.,  ordered  by  act 
of  June  14,  1880,  81,  247;  made  under 
direction  of  Maj.  Allen,  1880,  81, 1832. 

Maps. 

Moose  Rapids.  Sandy  Lake  Rapids. 
Ox  Portage  Rapids.  Crooked  Rapids. 
Pine  Rapiils.    81, 1746. 

Potters  Chute.  Hales  Rapids,  Pine 
Rapids,  Crooked  Rapids,  Batsons  Cut,  Ox 
Portage  Bar  and  R«ipidB,  Noyes  Rips, 
Sandy  Lake  Rapids,  M<»08e  Rapids,  Isl- 
and Rapids,  Tow  Head  Rapids,  91,  2195. 


Part  NIV«— Falls  of  St.  Anthony,  Preservation. 


Appropriations.    (See  p.  644.) 

Commerce. 

Justification  of  work;  threat-ened  de- 
struction of  the  falls  an  interrereiico  with 
future  navigation  of  river,  69,  211;  70, 
282. 

Contracts. 

1876.  Cook  4&  Folsom,  two  timber 
dams  to  protect  liino  rock  from  action  of 
ice.  Henry  <&.  Abraham,  gravel  filling 
for  tunnels  and  cavities  in  sand  rock 
above  dike.     77,  565. 

1877.  Cole  &  HHmmond,  timber  for 
remodeling  apron.    F.  Winston,  450  cords 
of  bowlders  put  in  place  at  foot  of  apron,  I 
77, 565.  I 


Documents.    -(^^^  published  in  re- 

Sorts.) 
[.  Doc.  118,  41st  Cong.,  2d  sess.,  70, 
283;  8.  Doc.  59,  42d  Cong.,  2d  'sess.,  72, 
302. 

Ennrineers. 

Chief  of  Engineers.  Reports,  70, 
58;  71,  56;  72,  49;  73,  50;  74,  57;  75, 
61;  76,  84;  77,  85;  78,  99;  79,  134;  80, 
178;  81,  239;  82,  236;  83,  243;  84,  244; 
85,  266,  1728;  86,  255;  87,  223;  88,  200. 

Boards  of  Engineers: 

Convened  at  Minneapolis,  Minn.,  Aug. 
10,  1872.  Recommended  Col.  M acorn  1/r 
plan  (see  S.  Doc.  59, 42d  Cong.,  2d  sess.), 
72,  302,  but  submitted  that  "since  its 
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cost  1b  in  excess  of  syailable  appropria- 
tions it  is  best  to  continne  present  lining 
of  tunnely  and  in  the  interim  make  a 
study  for  permanent  preservation  of  the 
falls;  the  work  sbonld  not  be  commenced 
withoQt  an  available  appropriation  of 
$200,000;  a  modification  of  the  present 
dam  shoald  be  made  to  restore  the  water- 
way to  its  natural  width,  and  an  allot- 
ment of  $37,000  shoald  be  expended  on 
tnnuel  in  accordance  with  plan  of  the 
onion  committee,"  72,  902.  303;  73,  409; 
74,  285.  (Col.  Macomb,  Lt.  Col.  Kurtz, 
Mfl^s.  Weitzel,  Poe,  and  Houston. ) 

Convened  at  Minneapolis,  Minn.,  Apr. 
15,  1874.  Recommended  (1)  that  two 
dams  should  be  constructed  on  lines 
marked  on  the  map  (see  map,  74,  286), 
oonsisting  of  timber  cribs  filled  with 
stone ;  lower  dam  to  be  4^  f .  and  upper 
dam  4  f .  high ;  the  foot  of  the  lower  dam 
to  be  connected  with  the  old  apron,  the 
object  bein^  the  protection  of  the  lime- 
stone covering  at  the  crest  of  the  falls ; 
(2)  that  the  apron  should  be  put  in  re- 
pair and  extended  downstream  on  the 
west  side  of  Hennepin  Island;  (3)  the 
introdnction  of  a  concrete  dike  (to  be 
contftracted  in  a  tunnel),  extendiu;;  across 
the  river  and  near  the  crest  of  the  falls; 
the  bottom  of  the  dike  to  be  in  a  homo- 
geneous stratum  of  sandstone,  and  to  ex- 
tend upward  to  under  side  of  limeslone; 
the  dike  about  38  f.  high,  at  least  4  f.  in 
width,  and  about  2^000  f.  in  length,  74, 
284.  Necessity  of  speedy  relief  the  cause 
for  the  modification  of  the  plan  of  the 
board  of  1872,  which  plan  should  be  ulti- 
mately carried  into  effect,  74,  285;  79, 
1164.  (Col.  Macomb,  Lt.  Col.  Kurtz, 
Majs.  Weitzel,  Poe,  and  Fartjuhar.)  Me- 
morial of  citizens'  committee  to  board  of 
engineers,  74,  304. 

Constituted  by  S.  O.,  No.  5,  C.  of  E., 
1886,  to  examine  and  report  upon  prob- 
able effect  of  proposed  bridge  at  Minne- 
apolis upon  woris  of  the  United  States 
for  tlie  preservation  of  the  fails.  Report, 
86,  2111-2116.  (Lt.  Col.  Poe,  M^s.  Mac- 
kenzie and  Allen.) 

Engineers  in  Charge: 

M^j.  6.  K.  Warren,  1869-70.  Report, 
69, 210.    (H.  Doc.  118, 42d  Cong.,  2d  sess., 

70,  283.) 

Col.  J.  N.  Macomb,  1870-73.    Reports, 

71,  257,  298 ;  72,  279,  296. 
Ma^f.F.U.Farquhar,  1873-78.  Reports, 

73,408;  74,277,  280;  75,  366;  76,  698; 
77,563;  78,725. 

Capt.  C.  J.  Allen,  1878-90.  Reports,  79, 
1160;  (Maj.)  80,  1565,  1568;  81,  1739; 
82,  1800;  83,  1431;  84,  1596;  85,  1721, 
1729;  86, 1479;  87, 1660;  88, 1536. 

AfifllSTANTS  * 

F.  Cook.  Reports,  70, 278 ;  71, 294, 297. 
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Capt.  W.  H.  H.  Benyaurd.  Report,  73, 
409. 

J.  L.  Gillespie.  Reports,  74,  282;  76, 
700*  77  564. 

J.' P.  Frizeil.    Report,  79, 1161. 

R.  Davenport.    Report,  85, 1725. 

Estimates*    (See  Plans  and  Profeota.) 

By  F.  Cook,  apron  and  dam  to  protect 
falls,  $245,000,  70,281;  closing  Hennepin 
Island  tunnel,  $76,000,  70,  58. 

By  Board  of  Engineers,  1874,  two  dams 
on  top  of  limestone,  $24,420;  repair  of 
apron,  $65,000;  dike  under  the  limestone, 
$130,372;  wall  at  the  head  of  the  ledge, 
$200,000,  74,  284,285:  76,  699. 

Aggregate,  $419,792,  74,  284,  285;  76, 
699 ;  78,  726. 

To  complete  dike,  1876,  $28,502.  Cause 
for  increased  estimate.     76, 699 ;  78,  726. 

For  entire  completion  as  proposed  by 
Board  of  1874,  $294,226,  76,700;  78,726. 

fjesal  proceedinvs. 

Of  mill  owners  and  others,  82,  236, 
1800;  83,  1432;  84,  1596;  85.  1722,1729. 

Danger  to  works  of  Unitea  States  by 
insecure  condition  of  private  dam,  85, 
1723, 1727. 

Against  J.  B.  Bassell,  for  encroach- 
ments on  Government  works,  82,  236, 
1800;  85, 1729. 

Eieslslation. 

Effort  to  obtain  land  flprant  to  aid  in 
the  preservation  of  the  falls,  70,  283. 

Structures  erected  across  natural  water- 
ways of  navigable  streams  without  au- 
thority of  Congress,  72,  303;  74,  286. 

Operations. 

The  threatened  destruction  of  the  falls 
induced  operations  of  water-power  com- 
panies in  1870,  70,283;  73,302;  74,279; 
79,  1163. 

1  §  70-T 1  •  Operations  by  water-pow- 
er companies,  72, 303 ;  79, 1163 ;  by  United 
States  in  closing  tunnel  between  Henne- 
pin and  Nicolett  islands,  by  permanent 
wall  of  masonry  at  month  of  tunnel,  and 
filling  upper  part  of  tunnel  with  clay 
puddTe,71,  56, 257, 294. 

I  §  7 1-Y9*  Repair  of  cofferdams  and 
protection  of  the  work  at  the  head  of  the 
tunnel,  72,297;  79,  1163. 

lf473-73.  Construction  of  masonry 
bulkhead  in  tunnel  with  timber  lining 
on  floor,  73,  408, 410;  79, 1164. 

l§7:i-74»  Conntruction  of  timber 
and  concrete  bulkhead  to  replace  one  of 
masonry  destroyed,  74,  277.279,281. 

1874-75.  Construction  of  concrete 
dike  under  the  falls  began  in  July,  1874, 
75,356;  79,1165. 

I  §75-76*  Construction  of  concrete 
dike  continued,  76,700;  79,1165. 

1876-77*     Completion  of  concrete 
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dike  in  November,  1876;  repair  of  apron 
to  dam,  77, 85, 565 ;  79, 1165. 

187  T-T  8 •  Repairs  to  apron  and  dam, 
78,99,725;  79,  1165. 

1878-79*  Construction  of  protec- 
tion wall  at  west  end  of  apron,  and  re- 
moval of  old  cribs  and  cofferdams  from 
channel,  79,  134,  1159. 

1 8  79-80*  Construction  of  log  sluice 
at  westerly  end  of  apron  and  protection 
and  repair  of  toe  of  apron,  80, 1565, 1568, 
1570. 

1880-81*  Repairs  to  apron  by  cribs 
placed  at  lower  end,  81,  1740. 

1^81-82*  Preparations  for  repairs 
to  aiiron,  82, 1800. 

1882-83*  Repairs  to  apron  in  prog- 
resN,  83, 1432. 

1884-85*  Repairs  to  aprons,  85, 
1723. 

Physical  charactcrtsties* 

Of  falls  and  bed  of  river,  69,  210;  70, 
279 ;  72, 299, 302 ;  74, 28 1 ;  79, 1161. 

Recession  of  falls,  69,  210;  70, 279;  72, 
302;  rate  of,  86, 1480;  87,1660. 

Destruction  of  falls,  73,  408. 

Condition  of,  74, 283. 

Observations  mtule  on  a  spring  in  the 
tunnel,  74,  283. 

L.  w.  discharge  at  Minneapolis,  81, 
1743. 

Description  of  falls,  86, 1480;  87, 1660. 

Plans*     (See  EsHmaiea  and  Projects.) 

By  F.  Cook,  apron  to  carry  tlie  water 
away  from  the  foot  of  the  falls,  70,  279; 
for  a  wall  entirely  across  the  river,  72, 
300. 

By  Col.  Macomb,  submitted  to  Board 
of  Engineers  of  1872  (reference  to  S.  Doc. 
59,  42d  Cong.,  2d  sess.),  72,  302. 

By  "board  of  construction ''and  "citi- 
zens' committee,"  for  preservation  of  the 
falls  (see  Private  work),  with  apron  to 
protect  foot  of  the  falls,  and  lining  and 
plugging  the  sandstone  tunnel,  72,  304. 

By  Mi^j.  Farquhar,  to  place  concrete 
dike  as  near  the  crest  of  the  falls  as  pos- 
sible, 74,  281;  that  upper  wall  at  the 
head  of  the  ledge  (recommended  by  Board 
of  Engineers  of  1872)  be  dispensed  with, 
76,  700. 

In  1885  Maj.  Allen  proposed  extending 
the  main  apron  in  front  of  Farnham  &, 
Lovejoy's  dam*,  removal  of  a  part  of  a 

ftoiui  of  rocks,  in  the  river,  continuing  the 
ine  of  submerged  cribs  across  the  bed  of 
the  river  at  the  toe  of  the  apron,  and  re- 
pairing the  main  and  east  apron;  esti- 
mate, $210,000.    85, 1724, 1727;  86, 1481. 

Private  (private,  city,  and  cor- 
porate) MTork. 

Plan  for  preservation  of  the  falls,  and 
amount  of  work  done  by  the  cities  of  St. 
Anthony  and  Minneapolis  and  the  water- 


power  companies,  72,304;  79, 1163;  $333,- 
000  spent,  72, 304;  74,287;  79, 1164, 1165. 

Board  of  Engineers  of  1872  recom- 
mende<l  that  $37,500  of  available  appro- 
priations lie  expended  on  the  tunnel  un- 
der the  direction  of  and  in  accordance 
with  the  plans  of  the  citizens'  committee, 
72,  303;  73,  409;  79,  1163. 

Undermining  of  the  falls  oansed  by  an 
attempt  of  the  water-power  companies  to 
increase  the  availability  of  the  water 
power,  70,  283;  72,  302;  74,  279;  79, 
1162. 

Location  of  dams  of  the  water-power 
companies,  70,  280. 

Tunnel  between  Hennepin  and  Nicollet 
islands  built  by  mill  owners  in  1868,  85, 
1722;  87,  1660. 

Expenditures  by  citizens  of  $334,000  to 
arrest  threatened  destruction  of  fajls,  85* 
1722. 

Danger  to  works  of  U.  8.  arising  from 
insecure  private  dam,  85, 1723, 1727,  1730. 

Proposed  construction  of  stone  bridge 
just  above  the  falls,  86,  1481,  2111. 

ProJectf9*     (See  Eatimatea  ami  Planti,) 

By  Col.  Macomb,  1870,  protection  of 
foot  and  face  of  the  falls  by  an  apron, 
and  the  closure  of  Hennepin  Island  tun- 
nel by  gravel  and  clay,  70,  58;  71,  294; 
79,  1164.  Further  project  submitted  to 
Board  of  Engineers  in  1872,  described  in 
S.  Doc.  59,  42d  Cong.,  2d  sess.,  72,  302. 
Success  of  project  dependent  on  the  in- 
tegrity of  the  apron,  72,  296.  Disap- 
proved as  involving  a  cost  far  in  excess 
of  available  appropriations,  72,  302. 

By  Board  of  Engineers,  1872,  that  lin- 
ing of  tunnel  be  continned,  and  dams  of 
the  water-power  companies  be  modified 
to  restore  waterway  to  natural  width 
(see  Board  of  Engineers),  72,  303. 

By  Mi^j.  Farquhar,  that  dams  be  raised 
at  least  2  f.,  and  two  additional  dams  be 
built,  one  at  edge  of  falls,  the  other  mid- 
way between  the  edge  and  the  angle 
made  by  two  sections  of  existing  dams, 
insuring  a  protecting  depth  of  at  least 
4  f.  on  the  limestone  ledge,  73,  409. 

By  Board  of  Engineers,  1874.  (See 
Board  of  Engineers,)  ^ 

Previous  to  the  adoption  of  the  project 
of  1874  $200,000  had  been  appropriated 
and  applied  toward  closing  the  tnnnel 
between  Hennepin  and  Nicollet  islands 
by  timber  and  masonry  bulkheads  and 
the  filling  of  the  upper  part  of  the  tnnnel 
with  clay  and  puddle,  71,  257-294;  72, 
297;  73,  408^10:  74,  277;  85,  1722. 

The  project  or  1874  provided  for  the 
construction  of  a  concrete  dike  across  the 
river  and  underneath  the  limestone  ledge, 
the  construction  of  flooding  or  rolling 
dams  to  protect  the  upper  surface  of  the 
ledge,  and  l^e  ooBBtmotion  of  a  timber 
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IVIISSISSIPPI  RIVER— Continued. 
Part  NN*    Falls  of  St«  Antiionyy  PreservaUon— Con  tinned. 


afiron  and  winga  to  prevent  the  recession 
of  the  crest  of  the  falls,  74, 284 ;  76, 699 ; 
85, 1722 :  86,  ^5, 1480.  Estimate,  $419,- 
792,  74,  285.  Increased  in  1876  to  $529,- 
726.31,76,700;  78,726.  Bed  need  in  1884 
tc>  original  estimate,  84,  1596;  86, 1481. 
The  dike  was  completed  in  1876  and  re- 
maining works  in  1878,  77, 565;  79, 1159- 
1165;  86,255. 

In  1879  a  log  slnice  was  placed  at  the 
westerly  side  of  the  apron,  80, 1565;  86, 
1480. 

In  1888  $210,000  was  estimated  as  neces- 


sary for  the  oompletion  of  the  existing 
project,  88,  210. 

Surveys* 

Information  from  snTveys  made  for 
water-power  companies,  69,  210. 

Survey  showing  details  of  formation 
and  previous  work  done,  72, 296. 

Maps: 

Of  falls  and  vicinity,  showing  location 
of  work  doue  under  the  last  project,  74, 
286. 

82, 1800;  83,  1434;  85,  1720. 


Part  OO.— Falls  of  8f.  Anthony  to  Cairo  (except  IVieekers  Island 
lock  and  danit  Rock  Island  Rapids,  and  Des  ]IIoines  Rapids). 

[Including  Upper  Mississippi  River,  MiBsissippi  hetween  mouths  of  Illinois  and 
MiKSonri,  between  mouths  of  Missouri  and  Maramec,  between  mouths  of  Missouri 
and  Ohio,  between  months  of  Illinois  and  Ohio,  between  St.  Taul  aud  mouth  of 
Illinois  River.  Also  harbors  of  La  Crosse,  Dubuque,  MuHcntine,  Burlington,  Fort 
Madison,  Alexandria,  Alton,  Qnincy,  and  St.  Louis.  Also  protection  of  river 
opposite  month  of  Missouri  River  at  Kaskaskia  Bend,  at  Sawyers  Bend,  and  near 
Cairo  and  mouth  of  the  Ohio  River.] 


Appropriations.  "*    (See  page  644. ) 

Commerce. 

Importance  of  improvement  to,  68, 357 ; 
74,  330;  76,  696;  77,  516,  523,  531. 

Requirements  of  comnieroe,  75,  ii,  484, 
485.  Difficulties  from  shifting  of  chan- 
nels, 75,  ii,  474. 

Tonnage  of  river,  comparative  state- 
ment, 74,  330,  337. 

Alton  Harbor,  danger  of  destrnction, 
68, 371,  372;  importance  of,  68,  377,  379; 
71,  318;  72,  351. 

St.  Louis  Harbor,  importance  of,  71, 
324,  327;  injury  to  shipping  from  ice,  77, 
81,  505;  necessity  of  a  wint«ir  harbor  at, 
77,  81,  606. 

Fort  Madison  Harbor,  injury  to,  by 
formation  of  bar  in  i¥ont  of,  76,  84,  688, 
689. 

Statistics  : 

Fort  Madison  Harbor,  76, 690. 

Burlington  Harbor,  76,694;  78,715; 
79  1138. 

Dubuque  Harbor,  76,696;  78,717;  79, 
1141. 

General,  67, 263 ;  68,  377,  379, 662 ;  71, 
318,  327;  74,  330,  337;  76,  690,  694;  77, 
516,  531;  78,  705;  79,  1107. 

Contracts.  ^ 

1 8  Y9«  W.  Johnson,  Ellis  Island  dam, 
73,  446.  Labor  at  Sawyers  and  Venice 
bends,  73,  453.  Grafton  Stone  &,  Trans- 
portation Co.,  material  at  Sawyers  and 
Venice  bends,  73,  453. 

18Y8.    T.  Haokett,  improvement  at 


Horse  Tail  Bar  and  Sawyers  Bend,  73, 
451.  Contract  at  Sawyers  Bend  closed 
Jan.,  1874,  74,  325.  On  Horse  Tail  Bar 
annulled  for  incompetency  Sept.,  1873, 
74, 328, 332, 335,  336.  M.  Keary  &  Bros., 
improvement  at  Sawyers  Beud;  contract 
annulled  for  delay  Oct.,  1873,  74, 325,  333, 
335. 

1§T5.  H.  Dooring,  materials  and 
labor  on  sections  1  and  2,  76,  648.  G. 
Williams,  materials  and  labor  on  sections 
3  and  4,  76,  648. 

1SY6*  A.  M.  Hutchinson,  delivery  of 
Htone  for  riprap  dam  at  Fort  Madison, 
76,  535. 

1§7§«  McDonald  Bros.,  dam  at  La 
Crosse,  79,  1127.  D.  S.  Barmoro,  snag- 
boat  hull,  79,  1105. 

1879*  W.  A.  McConnell,  dams  and 
shore  prot<>ction  at  Gilbert  Island,  79, 
1123,  1125.  Trim  &  Co.,  dams  and  shore 
protection.  Slims  island,  79,  1123,  1126. 

Docaments.  (Not  printed  in  reports.) 
H.  Ex.  Doc.  r>8,  3!)t)i  Cong.,  2d  sess., 
survey  and  method  of  improving  the  Up- 
per Mississippi  River  and  tributaries,  67, 
16,  260;  68,  317,  362.  H.  Ex.  Doc.  217, 
40th  Ccmg.,  2d  sess.,  general  report  on 
previous  operations,  with  estimate  of 
work  to  be  done,  68,  300,  317.  S.  Ex. 
Doc.  50,  4l8t  Cong.,  3d  sess.,  surveys  be- 
tween 8t.  Louis  and  Alton,  72,  348,  Ex. 
Doc.  25,  42d  Cong.,  3d  sess.,  preliminary 
report  on  survey  between  the  Missouri 
and  Ohio  rivers,  73,  469. 


a  Works  for  which  appropriations  should  be  made,  76,  G43,  654.  Appropriations  shoald  be  confined 
to  works  in  pn^jefls,  77,  S2,  512,  514;  79, 1082.  Effect  of  small  appropriations  on  ultimate  cost,  76, 
82  616:  79, 1032.* 

b  Advantaf  es  of  purchase  in  open  market  over  contract  system,  77,  614.  Disadvantages  of  contract 
system,  76,  n,  499. 
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Part  00«— Falls  of  St.  Anthonir  to  Cairo  (except  meekers  Island 
lock  and  danif  Rock  Island  Rapids,  and  Des  Moines  Rapids)^ 

Continued. 


Engineers* 

Chief  of  Engineers: 

Between  St.  Paul  and  Des  Moines 
Kapids,  78,99;  79,  129. 

Between  Des  Moines  Kapids  and  mouth 
of  lUinoiB,  78,  98;  79,  130. 

Between  months  of  Illinois  and  Mara- 
meo  rivers,  including  harbors  of  Alton 
and  St.  Louis,  71,  58;  72,64,  348;  73,54. 

Between  Missouri  and  Ohio  rivers,  73, 
54,56. 

Between  Illinois  and  Missouri  rivers, 
73,53. 

Between  Illinois  and  Ohio  rivers,  74, 
60;  75,65;  76,80;  77,81:  78,93;  79,118. 

St.  Louis  Harbor,  closing  Cahokia 
Chute  at,  75, 66, 511;  76,81;  77,81;  78, 
93*  79  118. 

La  CrosHO  Harbor,  78,  98;  79,  130. 

Dubuque  Harbor,  76,  84;  77,  84;  78, 
97 ;  79,  132. 

Muscatine  Harbor,  79,  131. 

Fort  Madison  Harbor,  76,  84;  77,  84; 
78,97;  79,132. 

Alexandria  Harbor,  79,  133. 

Burlington  Harbor,  76,  84;  77,  84; 
78,97;  79,131. 

Quinoy  Harbor,  79,  130,  133. 

Transportation  routes  to  seaboard,  part 
of  third  subdivision  Mississippi,  from 
Falls  of  St.  Anthony  to  Cairo,  75, 37, 66; 
76,  92. 

Reports  on  river,  Upper  Mississippi,  66, 
iii,  37;  67, 16,35;  68,49;  69,43;  70,56; 
71,  53;  72,  50;  73,  51;  74,  59;  75,  63; 
76,  82;  77,  83;  78,  96;  79,  128. 

Boards  of  Engineers: 

1867.  Convened  to  examine  and  report 
on  river  channeler  of  W.  H.  Nobles,  68, 
669.  Did  not  recommend  ooustructiou  of 
Nobles's  machine  at  expense  of  Govern- 
ment, but  suggested  offering  a  prize  by 
U.  S.  of  $100,C^  for  invention  aud  use  of 
a  successful  river  channeler,  68,  674. 
(Col.  Macomb,  Lt.  Col.  Wilson,  Maj. 
Warren,  W.  M.  Roberts,  U.S.  C.  E.,  and 
Capt.  Hains.) 

1872.  Convened  to  examine  and  report 
on  condition  of  river  between  Alton  and 
mouth  of  Maramec  River  (42  miles)  with 
a  view  to  the  preparation  of  plans  and 
estimates  for  improvement  of  Alton  and 
St.  Louis  harbors,  and  the  protection  of 
banks  of  river  opposite  mouth  of  Mis- 
souri and  near  St.  Louis,  72,  54,  358. 

Recommended  improvement  of  Alton 
Harbor  by  closing  channel  west  of  Ellis 
Island  by  a  low  dike,  72,  54,  361,  366. 
Improvement  of  St.  Louis  Harbor  by  ulti- 
mately making  east  shore  throughout 
entire  length  of  harbor  parallel  to  city 
front,  reducing  the  width  of  river  to  1,200 
f.  or  1,500  f«  with  longitudinal  dikes  or 
jetties. 


Considered  that  demands  of  commerce 
required  that  river,  Bichoffs  dike  to 
East  St.  Louis  levee,  be  contined  to  above 
width  by  the  raising  and  extension  of 
Venice  and  Long  dikes,  72,  55,  364,  366; 
73,453;  74,327. 

To  prevent  erosion  of  banks  opposite 
mouth  of  Missouri  River  by  removal  of 
snags  from  Mobile  Chute,  and  at  Saw- 
yers Bend  in  place  of  opening  Cabaret 
Slough,  to  protect  banks,  2  miles,  by 
revetment,  72,  55,  363,  366. 

Necessity  of  careful  surveys  between 
St.  Louis  and  month  of  the  Ohio,  72,  55, 
365 ;  73, 449.  ( Lt.  Cols.  Newton  and  Kay- 
nolds,  Majs.  Wanen  and  Merrill,  and 
Capt.  Allen.) 

1879.  Consideration  of  plans  for  im- 
provement of  Dubuque  Harbor.  Recom- 
mended oonstruction  of  2  low  spur  dikes 
on  Dunleith  shore  as  soon  as  dredged 
channel  showed  signs  of  filling  up.  79, 
1143.  (Majs.  Comstock,  Houston,  and 
Farquhar.) 

Engineers  in  Charge: 

Maj.  G.  K.  Warren,  1866-70,  Upper  Mis- 
sissippi, 66,  iii,  3 ;  67,  16, 35. 

Reports,  67,259;  68,299,370;  69,187; 
70,  225. 

Col.  J.  N.  Macomb.  1870-77 ;  70, 56, 289. 
Reports,  70,  291;  71,  259;  72,  280;  73, 
413 ;  74, 301 ;  75, 452,  ii,  454, 4o7 ;  76,  654, 
ii,  176 ;  77,  523. 

Fort  Madison  Harbor,  76, 688;  77, 524. 

Burlington  Harbor,  76,  691;  77,  524. 

Dubuque  Harbor,  76, 695;  77,  525. 

Mai.  F.U.  Farquhar,  1877-79.  Reports, 
78  703*  79  1103. 

Fort  iladison  Harbor,  78, 711 ;  79, 1139. 

Burlington  Harbor,  78,  714;  79,  1138. 

Dubuque  Harbor,  78, 717;  79, 1140. 

La  Crosse  Harbor,  78,  718;  79, 1127. 

Muscatine  Harbor,  79, 1136. 

Alexandria  Harbor,  79, 1150. 

Quincy  Harbor,  79, 1130. 

St.  Paul  to  Des  Moines  Rapids,  78, 725; 
79,  nil. 

Des  Moines  Rapids  to  mouth  of  Illinois, 
78,  724 ;  79,  1122. 

Lt.  Col.  W.  F.  Raynolds,  between 
mouths  of  Illinois  and  Ohio  rivers. 

Reports  on  Alton  and  St.  Louis  har- 
bors, and  survey  between  Alton  and 
mouth  of  Maramec  River,  71, 312. 

St.  Louis  Harbor,  72, 349. 

Mississippi  River  opposite  mouth  of  the 
Missouri,  72, 355. 

Col.  J.  H.Simpson,  1873-79;  73,53,442. 

Between  mouths  of  Illinois  and  Mis- 
souri rivers,  73,  442. 

Between  mouths  of  Missouri  and  Mara- 
mec rivers,  73,  453. 
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Part  CO.— Falls  of  M.  Anthony  to  €airo  (except  Hleekers  Island 
loek  and  dam,  RoelK  Island  Rapids*  and  lies  Moines  Rapids)— 

Continned. 


Between  Miaeonri  and  Ohio  riyera,  73, 
448,469. 

Between  months  of  Illinois  and  Ohio 
rivers,  74, 324 ;  75,  477,  497,  ii,  471 ;  76, 
634,  649;  77,  603;  78,  677;  79,  1023. 

Protection  of  banks  near  Cairo,  76, 643, 
651. 

Assistants  : 

H.  C.  Long,  68,49.  Reports,  68,  320; 
69,199;  70,225;  71,259.  Death  of,  71, 
259. 

H.C.Long,  Alton  Harbor,  68,  371. 

T.  Throckmorton.     Reports,  72,  306; 

73,  414. 

J.  B.  Davis.  Reports,  74, 302;  75,453; 
76,655. 

C.  W.  Durham.  Reports,  76,  ii,  177; 
77,  526;  78,  703;  79,  1105. 

Capt.  C.  J.  Allen.  Alton  and  St.  Louis 
harbors  and  survey  of  the  Mississippi 
between  Alton  and  Marameo  River,  71, 
314. 

Reopening  Cabaret  Slough,  72,  350. 

Mississippi  opposite  mouth  of  Missoari, 
72,  357. 

Mississippi  between  Missouri  and  Ohio 
rivers,  73,  470. 

R.  E.  McMath.    EUis  Island  dam,  73, 
445. 
Sawyer's  and  Venice  bends,  73,  453. 

D.  M.  Cnrrie.    Work  at  Sawyer's  Bend, 

74,  331. 

Work  between  Illinois  and  Maranicc 
rivers,  79,  1034. 

C.  S.  True.    Improyement  of  Horse  Tail 
Bar,  74,  336. 
Protection  at  Kaskaskia  Bend,  76, 649. 

Capt.  O.  H.  Ernst.  Methods  of  work 
between  mouths  of  Illinois  and  Ohio,  79, 
1039. 

M.  Meigs.  Improvement  of  Upper  Mis- 
sissippi  Mtween  St.  Paul  and  La  Crosse^ 

75,  li,  455,  467;  77,  534;  78,  704. 
Fort  Madison  Harbor,  77,  534. 
Burlington  Harbor,  77,  535. 
Dubuque  Harbor,  77,  535. 

C.  W.  Durham.    Fort  Madison  Harbor, 

76,  6S9,  ii,  189. 

Burlington  Harbor,  76,  692,  ii,  166. 
Dubuque  Harbor,  76,  696. 

EstI  m  a tes*  ( See  Plana  and  Prafeois. ) 
By  H.  C.  Long,  1868,  Alton  Harbor, 
high  dike,  closing  slough  west  of  Ellis 
Island,  $112,000,  68,  370,  371,  376;  72, 
361.  By  Capt.  Allen,  1871,  low  dike, 
closing  same  slough,  $14,6o2,  71,  318, 
327;  72,  361.  By  Board  of  Engineers, 
1872,  high  dike,  $75,000;  low  dike,  $40,000, 
72,  55,  361,  366;  73,  53,  446;  76,645; 
cost  of  low  dike  as  oompleted,  $31,368, 
76,635. 


By  Capt.  Allen,  1871,  protection  of 
bauKS  opposite  month  of  Missouri,  by 
clearing  Mobile  Chute,  etc. ;  for  opening 
and  clearing  chutes,  $25,000;  forcteiiect- 
ing  dike,  $75,000,  71,  320,  327 ;  72.  356, 
367.  If  by  direct  proteoticm  of  banxs  by 
revetment,  $569,654;  revised  to  $561,304; 
by  jetties.  $316,250,  72,  351,  358.  By 
Board  of  Engineers,  1872,  by  revetment, 
$500,000;  by  jetties,  from  $300,000  to 
$400,000,  72,  362. 

Bv  Board  of  Engineers,  1872,  St.  Louis 
Harbor,  raising  and  extending  Venice 
and  Long  dikes,  part  of  ultimate  project 
for  permanent  improvement  of  harbor, 
$197,324,  72,  55,  364,  366;  73,455;  74, 
326;  76,636,645. 

By  Col.  Simpson,  1875,  closing  Cahokia 
Chute,  channel  east  of  Arsenal  Island, 
by  low  dam,  $75,000,  75,  505;  76,642; 
77,  505.  Changed  to  high  dam,  1877, 
with  island  revetment,  so  as  to  furnish 
winter  harbor,  $104,600,  77,  514 ;  78, 686. 

By  Capt.  Allen,  1871,  protection  of 
banks  at  Sawyer's  Bend,  by  reopening 
Cabaret  Slough,  $408,841,  72,  354.  By 
Board  of  Engineers,  1872,  by  the  revet- 
ment of  about  2  miles  of  shore,  $142,211, 
72,  55,  363,  366;  73,  455;  74,  326;  76, 
636,645;  77,514;  78,686. 

By  Col.  Simpson,  1874,  improvement 
of  Horse  Tail  Bar.  with  four  contract- 
ing jetties  and  dam,  closing  slough, 
$148,500,  74,  328.  1876,  increased  to 
$221,502,  76,  639;  77,  514;  78,  686. 

St.  Paul  to  Cairo,  1872,  Lt.  Col.  Ray- 
nolds,  from  mouth  of  Missouri  to  the 
Ohio  River,  $2,996,044,  73,  448,  469;  76, 
645. 

By  Col.  Macomb,  1875,  St.  Paul  to  La 
Crosse,  $348,670,  75,  ii,  454,  466;  76,  ii, 
180. 

Bars  between  St.  Paul  and  La  Crosne, 
$200,000,  77,  85,  529;  for  completing 
project  between  St.  Paul  and  Montrose 
(Des  Moines  Rapids),  $617,393,  76,  ii, 
177,  189;  77,  524;  78,  99,  725. 

By  Maj.  Farnnhar,  1879,  Des  Moines 
Rapids  to  montn  of  Illinois  River,  re- 
moval of  obstructions  and  maintenance 
and  rectiftcation  of  channels,  $2,046,396, 
79,  130. 

By  Col.  Simpson,  1875,  month  of  Il- 
linois River  to  Cairo,  channel,  $3,159,200; 
protection  of  banks,  $4,000,000,  75,  481, 
ii,  493;  76,643,646;  77,513;  79,1032. 

By  Col.  Simpson,  1876,  protection  of 
KasKaskia  Bend  by  revetting  banks, 
$42,000;  76,81,642,&0;  77,509;  78,686. 

By  Col.  Simpstiu,  1876,  near  Cairo,  pro- 
tection of  banks,  by  revetment,  11,500 
1.  f.  above  Cairo,  $172,500,  21,7001.  t.,  op- 
posite Ohio,  $325,000,  76,  654;  77,511, 
514 ;  78,  686. 

By  Col.  Macomb,  1875,  Fort  Madison, 
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Iowa,  closing  Niota  Chute,  etc.,  $30,186, 

76,  688,  690,  ii,  188 ;  77, 84, 524 ;  78,  712. 
By  Col.   Macomb,    1875,    Burlington, 

Iowa,  improvement  of  Rush  Chute,  etc., 
$35,221,  76,  692,  694,  ii,186;  77,84,525. 

By  Maj.  P^arqnhar,  1879,  revising  i>re- 
vious  projects  of  1875,  and  increasing 
cost  to  $49,656,  79, 131. 

By  Col.  Macomb,  1876,  Dubuque.  Iowa, 
opening  cut  from  New  Barney  Cut  to 
Waples  Cut,  and  construction  of  dams, 
etc.,  $32,120,  76;  695, 698.  1877,  modified 
by  temporary  improvement  of  bar  by 
dredging,  $15,000,  and  construction  of 
training  wall,  $25,300^  77, 84, 525, 535. 

By  Board  of  Engineers,  1879,  perma- 
nent improvement,  low  spur  dikes  on 
Dunlieth  shore,  $12,668,  79, 1143. 

By  *Maj.  Farquhar,  1879,  temporary 
improvement  of  channel  at  Muscatine, 
Iowa,  by  dredging,  $19,250,  79, 1137. 

By  Maj.  Farquhar,  1879,  bar  at  Alexan- 
dria, Mo.,  spur  dikes,  $30,946,  79, 1150. 

By  Maj.  Farquhar,  1879,  improving  bar 
atQuincy,  III.,  spurdikes;  Quincy  Bay  by 
dre<lging,  $224,110,  79;  1131. 

LiCirislatlon. 

Necessity  of,  for  fixing  harbor  and 
channel  lines  at  and  near  city  of  St. 
Louis,  75,  66,  .505,  511,  513. 

Operations. 

Upiwr  Mississippi: 

1 867-7 1  •  Operations  of  dredge  and 
snag  boats  Montana  and  McCaffrey ^  re- 
moving obstructions  and  scraping  bars, 
68,  50,  317,  320,  332, 365;  69, 43, 189, 200; 

77,  527;  70,  56,  225.  291;  71,  53,  259; 
77, 527. 

tS71-72«  Continued  operations  of; 
also  buildiug  1,600  1.  f.  of  wing  dams,  72, 
50,308;  77,527. 

i873-73«  Snag  boat  McCaffrey 
trausferrod ;  continued  operation  of  Mon- 
tana ;  dredging  and  snagging,  73, 51, 414 ; 
77, 527. 

1 1173-74  •  Continued  operation  of 
Montana',  jetties  built  at  Pigs  Eye,  New- 
port, Rolling  Stone,  and  Betsy  Slough, 
74,59,301;  77,527. 

1  §74-75.  Continued  operations  of 
Montana;  work  at  Pigs  Eye  dam,  75,63, 
453;  77,527. 

1875-76*  Continued  operations  of 
Montana ;  construction  of  dam  at  Ninnin- 
gers  Slough,  76, 82, 654 ;  77, 527. 

1876-77*  Continued  operations  of 
Montana;  construction  of  dam  at  Nmnin- 
gers  Slougb,  77.  83,  527.  Comparative 
maps  of  bars  before  and  after  improve- 
ment, 77, 528. 

1877-78.  Continued  operations  of 
Montana,  78, 96, 703. 

1878-79*    Continued  operations  of 


Montana  until  fall  of  1878,  at  which  time 
her  machinery  was  transferred  to  new 
hull;  dimensions  and  cost  o^  79,  128, 
1104, 1105, 1106. 

Between  St.  Paul  and  Des  Moines  Rapids: 
1878-79*  Construction,  with  hired 
labor,  of  brush  and  stone  dams  at  the 
following  bars:  Pigs  Eye,  Newport,  Hast- 
ings, and  Prescott,  Crats  Island,  Beef 
Slough,  Rolling  Stone,  Betsys  Slough, 
Queens  Bluff,  and  Bellevue;  also  the  re- 
moval of  rock  and  bowlders  from  Horse 
Island  and  Dallas  bars,  79,  1112,  1118. 
Cost  of  work  done,  79, 1119. 

Between  Des  Moines  Bapids  and  mouth  of 
Illinois  Biver: 
187  8-79*  Shore  protection  and  con- 
struction of  brush  and  stone  dams  by 
contract  at  Gilberts  and  Slims  island, 
79, 130, 1122. 

Between  Illinois  and  Missouri  riren: 

1 872-78*    On  Ellis  Dam,  73, 5^  445. 

1 8  7  3  -  74  •  Continued  operations ; 
material  purchased  in  open  market; 
labor  hired,  74, 60, 324. 

1874-75*  Completion  of,  at  height 
of  10  f.  above  low  water;  cost,  $31,368, 
75,65,477;  77,&34. 

1875-76.    Repairs,  77, 634. 

Between  Missouri  and  Maramec  rivers: 

1872-73*  Operations  at  Sawyers 
and  Venice  bends,  73, 54, 454. 

Between  Illinois  and  Ohio  rivers: 

1873-74*  Operations  at  Sawyers 
and  Venice  bonds  and  Horse  Tail  Bar, 
74, 60, 324, 332, 334, 336. 

1874-75*  Repairs  on  Alton  Dam; 
progress  of  protection  of  Sawyers  Bend ; 
completion  of  Venice  Dike;  progress  at 
Horse  Tail  Bar;  improvement  of  chan- 
nel ;  dams  commenced  at  Fort  Chaitres, 
Tow  Head,  and  Turkey  Island,  75,  65, 
477. 

1875-76*  Operations  at  Sawyers 
Bend  and  Venice  Dike  limited  to  repairs; 
Horse  Tail  Bar,  progress  at;  dams  at 
Fort  Chartres,  Turkey  Island,  Liberty 
Island,  and  Devils  Island,  progress  at,  76, 
80, 6a5, 639, 640. 

1876-77*  Piasa  Dam  commenced; 
repairs  at  Ellin  Island  Dam;  no  work  at 
Sawyers  Bend  and  Venice  dikes;  Caho- 
kia  Chute,  revetment  of  Arsenal  Island 
and  construction  of  abutments  for  dam; 
progress  at  Horse  Tail  Bar,  Liberty  and 
Devils  islands,  protective  work  near 
Cairo,  77,81,504,511. 

1877-78*  Completion  of  Piasa  and 
Alton  dams ;  repairs  at  Sawyers  and  Ven- 
ice bends;  completion  ot  work  at  Venice; 
extension  and  repair  of  dam  at  Cahokia 
Chute;  progress  at  Horse  Tail  Bar,  and 
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protection  works  below  Dickeys  Island 
and  near  Kasknskia,  78,94, 678,  684,686. 
IS7S-9^9.  Repairs  at  Sawyers  and 
Venice  bends;  Cahokia  Dam  completed 
to  height  of  9  f  and  revetment  of  Arsenal 
Island;  progress  at  Horse  Tail  Bar  and 
protection  works  at  Kaskaskia  Bend  and 
below  Dickeys  Inland,  79, 118, 1023, 1085. 
Methods  of  work,  79, 1035. 

At  Fori  Maditan,  Iowa: 

1S7Y-7S.  Partial  constraction  of  a 
dam  across  Niota  Chnte,  with  shore  end 
protection,  78,97, 712. 

1S7S-Y9.  Completion  of  Niota  Dam, 
79, 132, 1139. 

At  Burlington,  Iowa: 

ISYT-YS*  Partial  constraction  of 
dam  from  head  of  Rnsh  Island  to  Otter 
Island,  400  1.  f.  shore  protection  ou  is- 
lands, 78, 97, 714. 

lSYS-7fl.  Completion  of  dam  clos- 
ing Rash  Chnte,  with  dredging  at  steam- 
boat landing,  79, 131, 1138. 

At  Dubuquet  Iowa: 

ISY7-YS.  39,261  c.y.  of  sand  dredged 
from  bar,  78, 97, 717. 

1878-79.  37,042  c.y.  of  sand  dredged 
from  bar,  79, 1140. 

At  La  CroBse,  Wis.: 

1S7S-79.  Completion  of  dams  by 
contract;  closing  Bates  Chates,  and 
shore  protection,  79, 130, 1127. 

At  Ifuscatinef  Iowa: 

1 S  7  8-79*  Removal,  by  dredgi  ng,  of 
17,600  c.  y .  of  sand  from  bar,  79, 1136. 

Physical  characteristics* 

Physical  geography  of  basin  of  the 
Upper  Mississippi,  68,  307;  71,  315;  75, 
11,457,471. 

Description  of  river  about  Alton,  72, 
471. 

Character  of  bars  at  month  of  Mis- 
sonri.  68, 373, 378 ;  71, 314 ;  72, 355, 

Description  of  mouth  of,  71,  319;  72, 
355,  357,  359,  362. 

Erosion  at  mouth  of,  72,  355,  357,  362. 

Difierence  between  waters  of  the  Mis- 
sissippi  and  Missoari,  75,  ii,  473,  482. 

Amount  of  sediment  carried  by  each, 
75.  li,  473. 

Discharge  of  the  Mississippi,  73,  472. 

High  water,  68,  661 ;  71, 314;  73,  471. 

Low  water,  73,  472. 

Slope  of  river,  72,  353;  73,  473;  76, 
ii,  178. 

Depth  of  rock  below  surface,  71,  325; 
72,352;  73,471. 

Ice  gorge,  77,  506. 

Sand  bars,  formation  of,  68,  670;  73, 
474;  75,  ii.  457,  474,  476,  477,  502;  76, 
696,  ii,  179. 


Progressive  motion  of,  75,  ii,  477,  484 ; 
76,  ii,  179. 

Rise  of  river  bottom  daring  h.  w.,  75, 
ii,  477,  602;  78,680. 

Sediment,  amount  and  eflfect  of,  75,  ii, 
477,481,483,502. 

Shifting  of  channels,  75,  ii,  474. 

Current  velocities,  75,  ii,  458,  476. 

Fall  of  river,  75,  ii,  459,  471;  76,  ii, 
178 

Discharge  of,  75,  ii,  468,  475;  76,  689, 
ii,  178;  79,  1130, 1150. 

Relation  between  h.  w.  and  I.  w.  sec- 
tions, 75,  ii,  476;  76,  ii,  178;  78,  680. 

Profile  of  water  gauge  at  various  points, 

75,  ii,  466. 

High  water   in    the  Mississippi  and 
Ohio,  75,  ii,  473. 
Erosion  of  river  banks  at  Kaskaskia, 

76,  649;  ^7,  509. 

Erosion  of  river  banks  at  Cairo,  76, 
81,651;  77,511. 

Erosion  of  river  banks,  extent  of,  77, 
513;  79,1041. 

Bends,  effect  of,  on  regimen  of  river, 

75,  ii,  488. 

Natural  division  of  river  into  three 
sections,  75,  ii,  471. 

Plans.     (See  Esiimaiea  and  Projects.) 

Early  plans  for  improving  St.  Louis 
Harbor,  71,321;  72,319. 

By  Capt.  Allen,  1871,  prot<'rtion  of 
banks  opposite  mouth  of  Missouri  from 
erosion  by  revetment  of  banks  or  by 
jetties,  72,  351,  357,  362. 

By  Capt.  Alleu,  1871,  protection  of 
banks  at  Sawyers  Bend  from  erosion 
by  reopening  Cabaret  Slongh  by  a  dike 
1,800  f.  in  leni^th,  projecting  from  head 
of  Cabaret  Island  obliquely  into  river 
and  deflecting  about  one- third  of  the 
river  into  east  channel,  now  closed, 
thereby  relieving  the  west  channel  (Saw- 
yers Bend);  head  of  Cabaret  Island  to 
be  leveted ;  spur  dikes  along  east  shore, 
72,  349,  350,  353;  rejijarded  unlavorably 
by  Chief  of  Engineers,  72,  348;  Boaril 
of  Engineers  (1872)  disapproved,  72,  55, 
363.  Brush  dams,  construction  of,  75, 
li,  461,  466:  76,  ii,  180;  strength  of,  75, 
li,  462.  wing  dams,  action  of,  75,  li, 
460;  76,  ii,  179.  Shore  protection  by 
jetties   or    continuous  work  compared, 

76,  653.  Removal  of  bars  by  scraping 
or  by  portable  dams  compared,  75,  ii, 
485.  Increasing  low-water  depth  by 
discharge  from  reservoirs  applicable  only 
to  small  streams,  75,  ii,  486. 

Of  citizens  of  Dubuque,  1879,  for  im- 
provement of  bar,  79,  1142. 

Private   (city   and    corporate) 
MToric. 

Works  undertaken  by  city  of  St.  Louis 
to  protect  harbor,  71,  321. 
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Amount  expended  np  to  1869,  $840,000, 
71,59;  79.  1026. 

Undue  encroachment  by  city  on  water- 
way, 75,  66,  497,  511,  513;  79,  1025. 

Destruction  of  spur  dikes  built  by 
Cairo  Land  Co.,  76,  652. 

Projects.  (See  Estimates  and  rians.) 
Maj.  Warren,  1866,  recommends  trial 
of  wing  dams  and  jetties  for  improve- 
ment ot  the  Upper  Mississippi,  67,  260; 
68,  51,  318,  366.  Reports  that  scrap- 
ing bars  is  efficient  within  small  limits 
and  indispensable  for  temporary  im- 
provement of  river,  68,  50,  317,  320,  326, 
366 ;  71, 260.  A  thorough  study  of  phys- 
ical features  of  river  necessary  to  the 
development  of  plan  for  improvement, 
68,  313. 

At  Alton  Harbor  and  mouth  of  the  Missouri: 

By  H.  C.  Long,  1868,  improving  Alton 
Harbor  by  closing  slough  west  of  Ellis 
Island  with  a  timber,  brnsh,  and  stone 
dike  about  1,200  f.  long  and  10  f.  high, 
estimate,  $112,000,  68,  371,  376.  Ap- 
proved by  Maj.  Warren,  68,  371. 

Lt.  Col.  Raynolds,  1871,  recommended 
project  for  low  dike,  71,  58,  318,  320; 
72,355;  recommended  by  Board  of  En- 
gineers (1872)  as  deserving  of  immedi- 
ate attention,  72,  54,  361.  Necessity  of 
protecting  head  of  island  from  erosion, 
73,  446;  work  began  Sept.,  1872;  details 
and  method  of  construction,  73,  444; 
completed  (1874)  to  height  of  10  f.  above 
1.  w.,  75,  65,  447;  77,  635.  Map  of,  73, 
443. 

By  Lt.  Col.  Raynolds,  1871,  protec- 
tion of  banks  opposite  mouth  of  Mis- 
souri by  clearing  Mobile  Chute  and  Maple 
Island  Slough  of  obstructions,  thereby 
giving  an  increased  facility  for  passage 
of  h.  w.,  with  a  deflecting  dike  at  head 
of  Mobile  Island,  71,  58,  312,  318,  320; 
72,355. 

Clearing  of  Mobile  and  Maple  Island 
passages,  approved  by  Board  of  Engi- 
neers, 72, 362, 367.  Map  showing  month, 
73,  443. 

At  St  Louis  Harbor: 

Early  projects  for  improvement,  71, 
321. 

For  improvement,  1871,  by  reopening 
Cabaret  Slough,  see  Plans. 

Capt.  Allen,  1871,  reported  the  prefer- 
able plan  to  be  a  contraction  of  water- 
way, consistent  with  stable  regimen, 
with  longitudinal  dikes  throughout  en- 
tire length  of  harbor,  71,  326. 

Chief  of  Engineers,  1872,  regarded 
favorably  the  project  of  canalizing  by 
dikes  or  by  jetties  for  the  entire  length 
of  the  harbor,  72,  348. 

Board  of  Engineers,  1872,  reported  that 


ultimately  the  river  throughout  the 
length  of  the  harbor  should  be  made  to 
flow  in  a  permanent  channel  with  jetties 
or  by  longitudinal  dikes,  bringing  the 
eastern  shore  parallel  to  the  western  and 
distant  therefrom  from  1,200  to  1,500  f. 
The  demands  of  commerce  require  that 
the  river  from  Bischoffs  Dike  to  East  St. 
Louis  Levee  be  confined  within  above- 
named  limits  by  the  raising  and  exten- 
sion of  Venice  and  Long  dikes,  72,  55, 
364,  366;  began  in  1872,  73,  54,  454. 

Improvement  of  harbor  by  closing  Ca- 
hokia  Chute  (channel  east  of  Arsenal 
Island) ;  ultimate  necessity  of,  75,  504. 
Action  of  city  of  St.  Louis  by  building 
dike  from  west  shore  into  channel  west 
of  Arsenal  Island  complicated  question  of 
closing,  75,  503,  511.  Produced  strong 
erosion  on  Arsenal  Island  and  afl^ected  un- 
favorably works  of  improvement  at  Horse 
Tall  Bar,  76, 81, 637.  Rapid  destruction  of 
Arsenal  Island  made  its  protection  and 
the  closing  of  Cahokia  Chute  imperative, 
76,642;  workbeganon,7i7,81, 505.  Dan- 
ger to  harbor  and  shipping  from  iee,  by 
throwing  entire  volume  of  river  through 
west  channel,  necessitating  raising  of 
dike  and  formation  of  winter  harbor  be- 
low dike  and  east  of  Arsenal  Island,  77, 
81,505. 

Miscellaneous  points: 

Protection  of  banks  at  Sawyers  Bend 
from  erosion.  Board  of  Engineers  ( 1872) 
did  not  regard  favorably  the  reopening 
of  Cabaret  Slough,  but  preferred  protec- 
tion by  revetting  banks,  for  the  time, 
about  2  miles,  72,  55,  362,  366;  73,  453. 
Work  commenced,  73,  453.  Drawings 
showing  construction  of  revetment,  73, 
455. 

Horse  Tail  Bar,  near  St.  Louis,  con- 
struction of  4  jetties,  contracting  water- 
way to  width  of  from  1,500  to  1,800  f.; 
also  dam  closing  Carroll  Island  Slough ; 
jetties  from  6  to  8  f .  above  extreme  tow 
water,  composed  of  brush  mats  or  rafts, 
with  stone  ballast,  73,  448, 470, 476;  74, 
327,  336.  Work  commenced,  74,  60,  324. 
Training  wails  compared  with  cross 
dikes,  77,  508. 

By  Lt.  Col.  Raynolds,  1872,  mouth  of 
Missouri  to  Ohio  (project  not  given); 
reference,  73,  448,  469:  76,  645. 

By  Col.  Macomb,  1875,  St.  Paul  to 
mouth  oflllinois  River  to  low- watei  depth 
of  from  4^  to  6  f.  (being  part  of  Third 
Subdivision  Mississippi  Kiver,  Trans- 
portation Routes  to  Seaboard)  by  the 
contraction  and  direction  of  the  river, 
protection  of  shores,  and  closing  of  chutes 
with  wing  dams  and  training  dikes,  aided 
by  scraping  at  bars,  73,  ii,  462,  466, 467; 
76,  ii,  179.    The  work  to  be  carried  on  by 
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EQTohase  of  material  in  open  market  and 
ired  labor  until,  at  least,  experience 
shonld  indicate  proper  basis  for  contracts. 

75,  iiy  467.  List  of  bars  between  St.  Paul 
and  La  Crosse  requiring  imnrovement, 
77, 529 ;  between  La  Crosse  and  Mon trose, 

76,  ii,  180. 
By  Col.  Simpson,  1875,  between  months 

of  Illinois  and  Ohio  rivers  (part  of  Third 
Sabdivision  Mississippi,  Transportation 
Rentes  to  Seaboard):  low-water  depth 
to  be  obtained  as  follows:  Mouth  of 
Illinois  River  to  St.  Louis,  6  f. ;  from  St. 
Louis  to  mouth  of  Ohio  Kiver,  8  f.,  75, 
ii,  483.  Consideration  of  physical  charac- 
teristics of  river  in  connection  with  plans 
for  improvement,  75,  ii,  471, 491.  Require- 
ments Ibr  maintaining  navigable  channel , 
75,  ii,  485 ;  the  undertaking  so  large  that 
policy  and  economy  required  improve- 
ment of  worst  points  first,  75,  ii,  4^,  492. 
Qeneral  plan  for  permanent  improvement 
of  natural  channel  with  low- water  dams 
and  dikes,  composed  of  brush  founda- 
tions, with  riprap  superstructure,  closing 
secondary  channels,  and  bringing  river 
into  single  channel  of  moderate  width ; 
critical  and  uncertain  operations  to  be 
carried  on  by  hired  labor,  otherwise  by 
contract,  75,  ii,  489,  494,  495.  List  of 
points  requiring  work,  75,  ii,  492.  Neces- 
sary operations  divided  into  those  of  im- 
provement of  channel  and  protection  ot 
banks,  75,  ii,  493;  76,  643,  654;  77,  508, 
512.  Work  to  be  done  in  4  years,  at  a 
cost  for  improvement  of  channel,  $3,159,- 
200;  for  protection  of  banks,  $4,000,000, 
75,  481,  ii,  493 ;  76, 643, 654 ;  77, 508, 512. 

By  Col.  Simpson^  1876,  protection  of 
banks  at  Kaskaskia  Bend;  danger  of 
Mississippi  effecting  a  junction  with 
Kaskaskia  not  considered  imminent; 
danser  of  attempting  protection  with 
smaU  appropriation  ($5,000);  estimated 
cost  of  proper  protection,  $42,000,  76, 81, 
643,  649.  Increased  necessity  of  protec- 
tion from  increased  erosion,  77,  81,  509. 

By  Col.  Simpson,  1876,  protection 
of  banks  near  Cairo;  between  Dickeys 
Island  and  mouth  of  Ohio  River  with 
brush  rafts  or  mats,  riprapped  with  stone ; 
11,5001.  f.  requiring  protection ;  estimate, 
$172,500,  76,  643,  &1,  653.  Work  began 
in  1876,  77,  511. 

By  Col.  Macomb,  1875,  vicinity  of  Fort 
Madison,  Iowa,  closing  Niota  Chute  with 
dam  1,400  f.  in  length  and  3  f.  above  1. 
w.;  dam  of  brush  foundation  and  rip- 
rap; also  removal  of  small  ledge  of  rock 
near  Niota  side,  with  dredging  through 
bar  to  facilitate  scour,  76,  688,  690. 

By  MaJ.  Farquhar,  1879,  extension  of 
previous  project  by  construction  of  spar 
dikes  from  head  of  Niota  Island  toward 
Iowa  shore,  79, 132, 1139. 


Vicinity  of  Burlington,  Iowa,  1875,  im- 
proving Rush  Chute;  closing  main  chan- 
nel of  river  from  Otter  Island  to  Rush 
Island,  together  with  the  closing  of  2  in- 
terior chutes ;  dams  to  consist  of  riprap 
on  brush  foundations,  76, 691, 693. 

Dubuque  Harbor,  Iowa,  1876,  artificial 
cut  from  head  of  New  Barney  Cut  to 
mouth  of  WaplesCut;  artificial  out  150 
f.  wide  at  bottom;  also  3  riprap  dams, 
with  brush  foundations,  located  across 
bead  of  Seventh  street  slough,  across  New 
Barney  Cut,  and  across  Third  street  open- 
ing, 76,  695,  697. 

Project  modified,  1877,  for  temporary 
improvement  of  bar  by  drodging  to  extent 
of  appropriation  ($15,000),  and  subse- 
quently tne  permanent  improvement  by 
training  wall,  about  1,000  f.  in  length, 
from  upper  end  of  New  Barney  Cut  to 
railroad  bridge^  77,  84,  525,  535. 

By  Board  of  Engineers,  1879,  bar  in 
front  of  landing,  contracting  waterway 
by  2  low  spur  dikes  on  Dunleith  shore; 
work  to  be  commenced  as  soon  as  dredged 
channel  showed  signs  of  filling  up,  79, 
1143. 

By  Board  of  Engineers,  1877,  front  of 
La  Crosse,  Wis.,  (uosing  chute  on  both 
sides  of  Bates  Island,  78,  98,  721. 

By  Maj.  Farquhar,  1879.  front  of  Mus- 
catine, Iowa,  dredging  70,000  c.  y.  of 
sand;  estimate,  $19,250,  79, 1137. 

By  Maj.  Farquhar,  1879,  front  of  Alex- 
andria, Mo.,  3  spur  dikes  on  right  bank 
and  1  on  left;  estimate,  $30,946,  79,  1150. 

By  Maj.  Farquhar,  1879,  front  of 
Quincy,  111.,  3  dikes^  and  closing  dam 
from  right  bank ;  Qnincy  Bay,  dredging; 
estimate,  $224,110,  79,  1130,  1131. 

Surveys. 

Falls  of  St.  Anthony  to  Rock  River,  67, 
16,  259,  261 ;  68,  301. 

Falls  of  St.  Anthony  to  mouth  of  Ohio, 
68,  49,  364;  75,  ii,  455.  Methods,  68, 
303,  364.  Requirements  for  proper  sur- 
veys, 68,  307. 

At  sites  of  bridges  between  St.  Paul  and 
St.  Louis;  also  at  harbors  of  Dubuque 
and  Alton,  69,  43, 188;  70,  31,  228.  Ne- 
cessity for  organized  system  of  surveys 
on  Mississippi  River,  69,  189. 

Alton  to  mouth  of  Marameo  River:  also 
St.  Louis  and  Alton  harbors,  71,  58, 312, 
314 ;  72,  350. 

At  mouth  of  Missouri  River,  72,  355, 
357.  Necessity  of  careful  surveys,  St. 
Louis  to  mouth  of  Ohio  River,  72,  55, 
365. 

Kinswick  to  Cairo,  73,  54,448,449,469. 
Objections  to  methods  of  surveys,  73, 
449,  469. 

Triangnlation  <if  river  bed  from  month 
of  the  Missouri  to  the  Ohio,  74,  61,  329; 
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75.  66,  440,  ii,  471, 474.  Triangulation  of 
valley  recommended,  73,  449,  469;  74, 
329;  75,  480,  ii,  450,  474. 

Special  poinU,  76,  643,  ii,  177. 

Vicinity  of  Cairo,  76,  81,  643,  651. 

Fort  Madison,  linrlinf^ton,  and  Du- 
buque, Iowa,  76,  688,  691,  695. 

Near  Kaskaekia  River,  76,  649. 

Keokuk  to  Grafton,  79,  130. 

St.  Paul  to  Des  Moines  Rapids,  79, 1119. 

Des  Moines  Rapids  to  mouth  of  Illinois 
River,  79,  1122. 

Vicinity  of  Alexandria,  78, 101 ;  79, 133, 
1150. 


Vicinity  of  Quincy,  78,  101;  79,  133, 
1130. 

St.  Paul  to  the  Falls  of  St.  Anthony,  at 
Alton,  111.,  at  Venice,  111.,  and  opposit^^ 
the  month  of  tlie  Missouri  River,  ordered 
by  act  of  Mar.  3, 1879,  79,  120, 136. 

Maps. 

Pigs  Eye  Bar,  Niningers  Slough,  and 
Minnesota  Bar,  77,  528. 

Alton  Harbor  and  vicinity,  73,  443. 

River  at  La  Crosse,  79,  1128. 

Sketches  of  various  points,  79,  1028, 
1038,  1111,  1118. 


Part  PP.— St.  Louis  Harbor, 


River.* 


Appropriations.    (See  page  644.) 

Commerce. 

Importance  of  harbor,  71»  321,  327. 
Injury  to  shipping  from  ice,  77, 81, 505. 
Necessity  of  winter  harbor,  77,81,506. 

EniTineers. 

Chief  op  Engineers.  Reports,  71, 
58;  72,  54;  73,  54;  74,  60;  75,  6<5,511; 
76,  80;  77,81;  78,93;  79,118;  80,  KJO; 
81,  222,  1574;  82,  220;  89,  230;  91, 
260;  92,  250;  93,  282;  94,  258;  95,  289, 
96,252;  97,320;  98, 312 :  99  ;373 ;  1900, 
428. 

Boards  of  Engineers  : 

Convened,  1872,  to  examine  and  report 
on  condition  of  river  between  Alton  and 
month  of  Mcramec  River,  with  a  view 
to  the  preparation  of  plans  for  the 
improveuient  of  *  *  *  St.  Louis 
Harbor  and  protection  of  banks  •  *  * 
near  St.  Louis,  72,  54,  358.  Recom- 
mended improvement  of  harbor  by  ul- 
timately makiuff  east  shore  through- 
out entire  length  of  harbor  parallel  to 
city  front,  reducing  width  of  river  to 
1,200  or  1,500  f.  with  longitudinal  dikes 
or  jetties.  Reported  that  demands  of 
commerce  reciuired  river  from  Bisch- 
oifs  Dike  to  East  St.  Louis  levoo  to 
be  confined  to  above  width  by  the  rais- 
ing and  extension  of  Venice  and  Long 
dikes,  72,  55,  364,  366;  73,453;  74,  327. 
(Lt.  Cols.  Newton  and  Raynolds,  Majs. 
Warren  and  Merrill,  .and  Capt.  Allen.) 

Convened  at  New  York  Sept.  30,  1880, 
to  report  upon  necessity  for  and  loca- 
tion of  ice  harbor  according  to  project 
of  Capt.  Ernst,  81,  1576-1582.  Board 
donbtful  as  to  necessitv  of  ice  harbor  at 
locality,  81,  1575,  1577,  1583.  (Cols. 
Tower  and  Newton  and  Lt.  Col.  Abbot.) 

Engineers  in  Charge: 

Lt.  Col.  W.  F.  Raynolds,  1871-73.  Re- 
ports, 71,  312 ;  72,  349. 

Col.  J.  II.  Simpson,  1873-79.    Reports, 


73,  453;  74,  325;  75,  477,  497;  76,  636; 
77,  505;  78,  679;  79,  1024.  1045. 

Mai.  O.  H.  Ernst,  1880-82.  Reports, 
80,  1390;  81,  1573,  1578,  1582;  82,  1648. 

Maj.  A.  M.  Miller,  1888-92.  Reports, 
89,  1711;  91,  2109;  92,  1737. 

Maj.  C.  J.  Allen,  1893-95.  Reports,  93, 
2177:  94,  1615;  95,  2091. 

Maj.  T.  H.  Handbnry,  1896-98.     Re 
ports,  96, 1760;  97,  2046;  98,  1730. 

Capt.  Ewd.  Barr,  1899-.  Reports,  99, 
2087 ;  1900,  2664. 

Assistants  : 

Capt.  Allen.    Reports,  71,  314 ;  72, 350. 

R.  E.  McMath.     Report,  73,  453. 

D.  M.  Currie.  Reports,  79,  1034;  91, 
2110;  92,  1738. 

J.  O.  Holman.  Reports,  91, 2110;  92, 
1738. 

E  Nt i  m  ates.    ( See  Plans  and  Projects. ) 
By  Board  of  Engineers,  1872,  to  meet 
demands  of  commerce  by  raising  and  ex- 
tending Venice  and  Long  dikes,  $197,324, 

72,  ?5,  364,  366;  73,  455;   74,  326;  76, 
636,  645. 

By  Col.  Simpson,  1875,  closing  C»- 
hokia  Chute,,  channel  east  of  Arsenal 
Island,  with  low  dam,  $75,000,  75,  505; 
76,642;  77,505;  78,93.  1877.  Changed 
to  high  dam,  with  island  revetment, 
$104,600,  77,  514;  78,  686. 

By  Col.  Simpson,  1879,  dikes  at  Bloody 
Island,  1st,  $549,950;  2d,  $392,200;  3d, 
$13,380,  79,  1047. 

Necessity  of,  for  fixing  harbor  and  chan- 
nel lines  at  and  near  city  of  St.  Louis,  75, 
66,  505,  511,  513. 

Operations. 

1 872-73*    At  Venice  and  Long  dikes, 

73,  54,  454. 

1  §73-74.  Operations  continued, 74, 
66,  324. 

1 874-75.  Operations  continned,75, 
65,  477. 


"Surveys.— Reports:  Dec.  6,  1837,  estimate,  $laH.r>.>|;   Nov.  4,  IWl,  estimate,  9262,900;  Mar.  1,  1845 
(H.  Doc.  No.  482,  55th  Cong.,  2d  sess). 
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Part  PP.— St.  Louis  Harbor, 

1S75-Y6.  Limited  to  repairs,  76, 80, 
635. 

1 8  7S-7  Y*  Limited  to  repairs ;  revet- 
ment  of  Arsenal  Island  and  abntments  for 
dam;  closing  Cahokia  Chute,  77,  81, 504. 

IST7-7S.  Preservation  of  works  ac 
Sawyer's  Bend;  extension  of  revetment 
at  Cahokia  Chnte,  78,  93,  778. 

IS7S-79.  Preservation  of  works  at 
Sawyer's  Bend ;  completion  of  dam  (clos- 
ing Cahokia  Chute)  to  height  of  9  f.  above 
L  w. ;  revetment  of  Arsenal  Island,  79, 
119,  1024,  1027,  1035. 

1890-91.  12,400 1.  f.  of  hurdle  dike 
bnilt,  91,  2109. 

1S9I-99.  1,685  L  f.  of  hurdle  dike 
built,  92,  1783. 

Physical  cliaracteristics. 

Description  of,  95,  2092. 

Extent  and  character  of  accretion  pro- 
duced by  hurdles  constructed  in  1892; 
accretion  increasing  vearly,  94, 1616 ;  95, 
2092. 

Plans*    (See  Eaiimates  and  Projects.) 

Early  plans  for  improving  harbor,  71, 
321 ;  72,  349. 

By  Col.  Simpson,  1879,  dike  from 
Bloody  Island  opposite  city  of  East  St. 
Louis  north  to  the  dike  opposite  Brook- 
lyn on  the  Illinois  shore;  reported  un- 
necessary and  injudicious,  79,  1047. 

By  Maj.  Ernst,  1880,  formation  of  ice 
harbor  at  Cahokia  Chute,  east  of  Arsenal 
Island,  with  levees,  dams,  and  jetties; 
estimate,  $182,000,  81,  1581,  1582. 

Inexpediency  of  an  ice  harbor  at  lo- 
cality proposed,  81, 1575, 1577,  1583. 

Private  (city)  woric. 

By  St.  Louis,  to  protect  harbor,  71, 321 ; 
expending,  up  to  1869,  $840,121,  71,  59. 

Encroachment  of  city  on  waterway,  75, 
66,  497,  511,  513. 

Projects.    (See  Estimates  And  Plans.) 
Early  projects  for  improving  harbor, 
71,  321. 

Capt.  Allen,  1871,  reported  preferable 
plan  to  be  a  contraction  of  waterway, 
consistent  with  stable  regimen,  with 
longitudinal  dikes  throughout  entire 
length  of  harbor,  71,  326. 


— Continued. 


Chief  of  Engineers,  1872,  regarded  fa- 
vorably the  canalizing  of  entire  length  of 
harbor,  72,  348. 

Board  of  Engineers,  1872,  considered 
that,  ultimately,  the  river  throughout 
length  of  harbor  should  be  made  to  flow 
in  a  permanent  channel  with  jetties  or 
longitudinal  dikes,  bringing  the  eastern 
shore  parallel  with  the  western  and  dis- 
tant therefrom  from  1,200  to  1,500  f.  De- 
mands  of  conimerce  required  river  from 
BischoflTs  Dike  to  East  St.  Louis  levee  to 
be  contined  within  above-named  limits, 
by  the  raising  and  extension  of  Venice 
and  Long  dikes;  estimate,  $197,324,  72, 
55,  364,  366.    Be^an  in  1872,  73,  54,  454. 

Closing  Cahokia  Chute  channel  oust  of 
Arsenal  Island;  ultimate  necessity,  75, 
504. 

Action  of  city  of  St.  Louis  in  building 
dike  from  shore  into  west  channel  of  Ar- 
senal Island  complicated  question  of  clos- 
ing Cahokia  Chnte,  75,  503,  511;  produ- 
cing erosion  of  Arsenal  Island  and  unfa- 
vorably affecting  improvement  at  Horse- 
Tail  Bar,  76,  81,  637. 

Rapid  destruction  of  Arsenal  Island 
made  its  firotection  and  the  closing  of 
Cahokia  Chute  imperative;  estimate, 
$104,600,  76,  642.  Work  began,  77,  81, 
505. 

Danger  to  harbor  and  shipping  from 
ice  from  throwing  entire  volume  of  river 
through  west  channel  necesHitating  the 
raising  of  dike  and  formation  of  winter 
harbor  in  pool  below  dike,  east  of  Arsenal 
Island,  77,  81,  505. 

By  Ma,,).  Miller,  1888,  removal  of  bars  in 
the  npper  harbor  with  19,800  1.  f.  of  per- 
meable pile  and  brush  contraction  works; 
estimate,  $181,863,  89,  1712. 

Surveys. 

69,43,  108;  70,31,228. 

71,  58,  312,  314 ;  72,  350. 

76,  643,  &U 

79,  120,  1031,  1045. 

Examination  ordered  by  act  of  Aug.  11, 
1888,  made,  1888,  under  direction  of  Maj. 
Miller,  89,  1711. 

Maps,  91,  2110;  92,  Atlas,  89. 


Part  <|Q.-'St.  Paul  to  Des  Moines  Rapids  except  iiarbor  of 
refuve  in  Lai^e  Pepin,  ice  iiarbor  at  Dubuque^  Rocic  island 
Rapids,  and  Des  Iff  oines  Rapids). 


A  ppropriations.    (See  page  644. ) 

Commerce. 

Commercial  interests  affected  by  ob- 
structions at  Bock  Island  Rapids,  89, 
1762. 

Contracts* 

1 879.  Winston  Brothers,  shore  pro- 
tection, Hastings,  80, 1497.    S.  J.  Truax, 


shore  protection  and  dams.  Smiths  Bar, 
80,  1497.  Jenkins  <&  Van  Gorder,  shore 
protection  and  dams.  Mount  Vernon  Bar 
and  Winona,  80, 1499.  Whitney  &  Sons, 
rock  removal  near  Horse  Island ;  dredg- 
ing, Keithsbnrg,  80,  1505.  Brown  & 
Co.,  dredging,  Dubuque,  17  cents  per  c.  y., 
80,  1534. 

18  SO.    S.  J.  Truax,  shore  protection 
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and  dams  above  Red  Wing  and  below 
Wabasha,  81,  1689.  J.  Richtman,  Bbore 
protection  and  brnsb  dams  near  Fountain 
City  and  above  Winona,  81, 1689.  Whit- 
ney &  Sons,  dredging,  Rock  Island  Har- 
bor, 20 oentsper  c.  y.,  80, 1704 ;  drodging, 
Mnscatine,  20  cents  per  c.  y.,  81,  17%. 

18§i«  S.J.  Truax,  shore  protection 
and  dams,  Reeds  Landing  to  Wabasha, 
81, 1690.  A.  J.  Whitney  &  Sons,  dredg- 
ing, 98  cents  per  c.  y.,  below  Keitbsburg, 
81,  1690.  ^Vllitney  <&  Sons,  dredging, 
Dnbnqae,  25  oent«  per  c.  y.,  82,  1768; 
dams  and  shore  protection,  Andalusia, 
81,  1705. 

1§§9»  P.  S.  Davidson,  shore  protec- 
tion and  dams  between  La  Crosse  and 
Brownsville,  and  between  Homer  and 
Queens  Bluff,  83,  1387,  1388.  J.Richt- 
man,  shore  protection  and  dams  between 
Mount  Vernon  and  Fountain  City,  83, 
1388. 

1888*  B.  E.  Linehan,  dredging.  Da- 
bnqne,  12  cents  per  c.  y.,  84,  1571. 

1§§4«  A.  J.  Whitney,  dredging,  Mus- 
catine, 16  cents  per  c.  y.,  84,  1675. 

I §85.  A.  D.  Fleak,  dredge  hull,  85, 
1673.  Trnax  &  Robinson,  poles  and 
brush,  85, 1673.  Patterson  Brothera,  rip- 
rap, 85. 1674.  C.  H.  Appleton,  dredging, 
St.  Paul,  16J  cents  per  c.  y.,  85,  1675. 
T.  0.  Isherwood,  six  llatboats,  85,  1675. 
M.  Yon  Hein,  six  dump  boats,  85, 1675. 

1887*  A.  Richtnian,  dams  and  shore 
protection.  S.  D.  Truax,  dams  and  shore 
protection.  A.  Kerchner,  riprap  rock. 
vV.  M.  Roberts  &  Co.,  riprap  rock,  87, 
1624,  1629. 

1 889*  Patterson  Brothers,  dams  and 
shore  protection ;  stone,  $1.20  per  c.  y. ; 
brush,  40  cents  per  c.  y.  A.  J.  Whitney, 
<1anis  and  shore  protection ;  $1.20  per  c.  v. 
for  stone,  and  40  cents  per  c.  y.  for  brush. 
A.  J.  Whitney,  dams  an  ashore  protection ; 
$1.15  per  c.  y.  for  stone,  and  40  cents  per 
c.  y.  for  brush.  A.  H.  Whitney,  dam  and 
shore  protection ;  $1.30  per  c.  y.  for  stone, 
and  50  cents  per  y.  for  brush,  89,  1738. 

1 890.  A.  J.  Whitney,  dredging,  17 
cents  per  c.  y.,  91,  2168. 

1 89  i  •  J.  Richtman,  construction  and 
repair  of  dams  and  shore  protection; 
stone,  $1.20  per  o.  y.,  and  brush,  27  cents 
per  c.  y. ,  91, 2153.  W.  A.  Patterson,  con- 
strnotion  and  repair  of  uaum  and  shore 
protection ;  90  cents  per  o.  y.  for  rock, 
and  50  cents  per  c.  y.  for  brusii,  91,  2153. 

1 89tl«  J.  Richtman.  construction  and 
repair  of  brush  and  rocK  dams  and  shore 
protection ;  $1.20  per  c.  y.  for  rock,  and 
z7  cents  per  c.  y.  for  brush,  92,  1795. 
Patterson  Brothers,  const  ruction  and  re- 
pair of  brush  and  rock  dams  and  shore 
protection ;  90  crnts  per  c.  y.  for  rock,  and 
40  cents  per  c.  y.  for  brush,  92,  1801. 


Engrineers. 

Chief  of  Enoikeers: 
St.  Paul  to  Des  Moines  Rapids.    Re- 
ports, 80, 171 ;  81, 232;  82,  229;  83, 2a5; 

84,  239;  85,  261;  86,  250;  87,  219. 
Guttenberg,  Iowa.    Reports,  81,  233; 

82,  230;  83,  237;  85,  266. 

Dubuque,  Iowa.  Reports,  80,  172; 
81,  233;  82,  230;  83,  237;  84,  240;  85, 
262;  86,252;  87,221. 

Rock  Island  Harbor,  111.  Reports,  80, 
173;  81,  234;  82,  231;  83,  238;  84,  241; 

85,  263. 

Andalusia,  III.  Reports,  80,  177;  81, 
234:  82,231;  83,238. 

Mnscatine,  Iowa.  Reports,  80,  173; 
81,234;  82,231;  83,238;  84,241. 

Burlington,  Iowa.    Reports,  80,  174; 

81,  2:i5. 

Fort  Madison,  Iowa.  Reports,  80, 174 ; 
81,235;  82,232;  83,239. 

Reports,  88,  197,  1510;  89,  232,  1750; 
90,208;  91,265;  92,255. 

Boards  of  Engineers: 

Mississippi  River  Commission.  Re- 
ports, 81,  2742,  2755. 

Convened  at  St.  Paul,  Aug.  25,  1887, 
by  S.  O.,  No.  67,  to  examine  and  report 
upon  the  test  of  the  ''Adams"  flume. 
Report,  88,  1511.  (Majs.  Allen  and 
Adams  and  Capt.  Marshall.) 

Convened  at  Rock  Island,  Jan.  16, 1889, 
by  S.  O.,  No.  59,  to  report  upon  project  inr 
improvement  of  the  river  at  Rock  Island 
Rapids.  Report,  89,  1751.  (Col.  Poe 
and  Majs.  Mackenzie  and  Marshall.) 

Engineer  in  Charge: 

Maj.  A.  Mackenzie,  1880-92. 

St.  Paul  to  Des  Moines  Rapids.  Re- 
ports, 80,  1493,  1532;  81, 1686,  2755;  82, 
1754;  83,  1382;  84,  1550;  85, 1669,  1710; 

86,  1412;  87,  1623. 

Guttenberg,  Iowa.  Reports,  81,  1700; 

82,  1767;  83, 1405;  85,  1718. 
Dubuque,    Iowa.     Reports,  80,   1532; 

81,  1700;  82,  1768;  83,  1405;  84,  1571; 
85, 1691;  86.  1424,  1425;  87, 1653. 

Rock  Island  Harbor,  111.  Reports,  80, 
1539;  81,  1703;  82,  1773;  83,  1411;  84. 
1575;  85,  1695. 

Andalusia,  III.  Reports,  81, 1704;  82, 
1774 ;  83,  1411. 

Muscatine,  Iowa.  Reports,  80,  1539; 
81,  1706;  82,  1775;  83,  1411;  84,  157.5. 

Burlington,  Iowa.  Reports,  80, 1541 ; 
81, 1707. 

Fort  Madison,  Iowa.  Reports,  80, 
1541;  81,  1715;  82,  1776;  83,  1412. 

Reports,  88,  1480;  89,  1731;  90,  2033; 
91,2147;  92,  1779. 

Assistants  * 

J.  L.  Gilleflpie.  Reports,  80, 1496;  81, 
1690;  82,  1757;  83,  1388;  84,  1554;  85, 
1676. 
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Part  4|^.— St«  Paul  to  Des  Moines  Rapids  (except  harbor  of 
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Rapids,  and  Des  SEoines  Rapids)~Continned. 


M.  Meigs.  Reports,  80, 1499, 1534 ;  81, 
1692;  82, 1759;  87,  1637;  88,  1506;  89, 
1745, 1748;  90,  2056;  91,  2165,  2171;  92, 
1809, 1813. 

E.  F.  Hoffman.  Reports,  80, 1504 ;  81, 
1695;  82,  1761;  83,  1392;  84,  1558. 

C.  W.  Durham.  Reports,  84,  1559, 
1575;  85, 1679;  86,  1415;  87,  1631;  88, 
1491, 1504;  89, 1739, 1746;  90, 2038, 2059; 
91,  2154,  2169;  92, 1787, 1812. 

G.  A.  Marr.    Report,  85, 1684. 

Operations*" 

1879-80*  Constraction  of  brush 
and  stone  dams  and  shore  protection  at 
Hastings,  Prescott,  Smith's  Bar,  Crat's 
Island,  Beef  Slongh,  Mount  Vernon, 
Rolling  Stone,  Betsie  Slough,  Winona, 
La  Crosse,  and  Cassville  Slongh,  and  in 
dredging  and  removal  of  bowlders  at 
Horse  Island,  Smith's  Island,  and  Keiths- 
bnrgh,  80, 1496-1505. 

Dnbuqne:  19.573  c.  y.  dre<lged  from 
bar  in  front  of  landing,  80,  15'U. 

Muscatine:  15,107  c.  y.  dredged  from 
bar  in  front  of  landing;,  80,  1540. 

Fort  Madison:  Raising  Niola  Chute 
Dam,  construction  of  dike  between 
Islands  390  and  391,  shore  protection  at 
foot  of  Island  391,  and  dredging  at  ferry 
landing,  80,  1542. 

1880-81.  Construction  of  brush 
and  stone  dams,  and  shore  protection  at 
Nininger  Slough,  Red  Wing,  Wabasha, 
Beef  Slough,  Pomme  de  Terre  Slough, 
Rolling  Stone,  Winona,  Cassville  Slough, 
Gnttenburgh,  Rush  Chute,  and  Shokokon 
Slough;  rock  removal  at  Horse  Island 
and  dredging  at  Keithsbnrgh,  81,  1687, 
1690-1695. 

Gnttenburgh :  Commencement  of  dam 
for  closing  Smith's  Slough,  81,  1700. 

Rock  Island  Harbor:  7,402  c.  y. 
dredged  from  bar,  81,  1703. 

Muscatine:  23,830  c.  y.  dredged  from 
bar,  81^  1706. 

Burlington:  Stren^hening  of  Rush 
Chute  Dam,  and  placing  of  shore  protec- 
tion at  head  of  island  and  the  chute,  81, 
1708. 

18S1-89.  Construction  of  brush 
and  stone  dams,  and  shore  protection 
between  St.  Paul  and  Hastings ;  between 
Reed's  Landing  and  Wabasha  at  Rolling 
stone,  Betsie  Slough,  near  Wild's  Land- 
ing, Winona,  Rush  Chute,  and  Shoko- 
kon Slough,  and  dredging  in  Coon  Slough 
Bends,  82,  1754,  1757-1763. 

Gnttenburgh:  Completion  of  Smith's 
Slough  Dam,  82, 1767. 

Dubuque:  3,570  c.  y.  dredged  from 
shoal  near  Terry  Landing  at  East  Du- 
buque, 82,  1767. 


Rock  Island  Harbor :  407  c.  y .  dredged 
from  bar,  82,  1773. 

Andalusia:  Progress  on  dam  construc- 
tion and  shore  protection  at  islands  319, 
320,  and  321,  82,  1774. 

Muscatine:  18,294  c.  y.  dredged  from 
bar  and  mouth  of  Papoose  Creek,  82, 
1775. 

1883-§3.  Construction  of  brush 
and  stone  dam  and  shore  protection  be- 
tween St.  Paul  and  Hii.stings,  at  Alma, 
Wabasha,  Homer,  Queen'8  Bluff,  Mount 
Vernon,  Fountain  City,  La  Crosse, 
Brownsville,  Gnttenburgh,  Cassville 
Slough,  Rush  Chute,  Shokokon  Slough, 
and  Montrose,  83,  1383-1395. 

Gnttenburgh:  1,520  f.  of  shore  protec- 
tion placed  on  island  opposite  the  town, 
83,  1405. 

Fort  Madison :  1,320  f.  of  shore  protec- 
tion placed  at  heads  of  islands  392  and 
393,83,  1412. 

18§3-§4»  Construction  of  brush 
and  stone  dams  and  shore  protection  be- 
tween St.  Paul  and  Hastings;  between 
Horn  or  and  Queen's  Blatf',  near  Winona, 
at  Fort  Madison  and  Montrose,  and 
dredging  below  Minueiska,  84,  1551, 
1554-1560. 

Dnbuqne:  23,436  c.  y.  dredged  from 
middle  grounds  and  in  i'ront  of  East  Du- 
buque Landing,  84,  1571. 

Survey  of  Rock  Island  Harbor,  84, 
1575. 

MuAcatine:  17,251  o.  y.  dredged  from 
bar,  84,  1575. 

l§§4-85.  Construction  of  brush 
and  stone  dams  and  shore  protection  be- 
tween St.  Paul  and  Hastings;  between 
Reed's  Landing  and  Winona,  at  La 
Crosse,  Fountain  City,  Cassville  Slongh, 
Gutteuburgh,  Andalusia,  and  Fort  Madi- 
son:  dredging  near  Had  Axe,  at  Harboi-s 
of  Muscatine  and  Fort  Madison,  Rock 
Island  Rapids;  construction  of  dredge 
and  dump  scows,  85,  1667,  1669,  1676- 
1685. 

Rock  Island  Harbor:  18,558  c.  y. 
dredged  from  bar,  thereby  completing  all 
work  required,  85,  1696. 

l§§<l-§6.  Construction  of  brush 
and  stone  dams  and  shore  protection  at 
St.  Paul,  between  St.  Paul  and  Hastings, 
in  vicinity  of  Fountain  City,  and  at 
Coon  and  Cassville  sloughs;  dredging 
below  Alma  and  at  West  St.  Paul,  86, 
1412-1416. 

Dubuque:  37,968  o.  y.  dredged  from 
upper  part  of  bar,  86,  1425. 

1  §§6-§7      Dam  and  shore  protection 
oonstrncted  and  repaired    between  St. 
Paul  and  Hastings,  at  Red  Rock,  between 
Homer  and  Queen's  Bluff,  Otter  Island 


•  History  of  past  opeiationB,  81,  2757.    Comparative  cost  of  dredging  from  1878  to  1885,  86, 1407. 
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and  Nanvoo,  at  Crooked  Slongh,  Chim- 
ney Rock,  Andalusia  and  Rolling  Slough ; 
rock  removed  at  Rock  Island  Rapids, 
Drew's  Prairie,  and  Dallas;  wrecks  re- 
moved at  Hastings  and  Wabasha;  re- 
moval of  bar  at  loot  of  Coon  Slongh, 
87,  219,  1623,  1631-1639;  4,677  c.  y. 
dredged  from  bar  opposite  Dnbnque,  87, 
1653. 

lS§Y-§8»  89,035  c.  y.  rook  and  71,766 
c.  y.  brush  used  in  construction  and  re- 
pair of  wing  dams  and  shore  protection 
at  Andalusia  and  Crooked  Slongh,  be- 
tween Minneiska  and  Winona,  Reads 
Landing  and  Minneiska,  Sand  Prairie 
and  Savannah,  Guttenberg  and  Wanpe- 
ton,  and  Homer  and  Queens  Blutf,  88, 
1491,  1502.  1,343  c.  y.  rock  blasted  and 
removed  at  Rock  Island  Rapids,  and 
28,596  0.  y.  sand  dredged,  88,  1503,  1504. 
860  c.  y.  rock  removed  at  Drews  Prairie 
and  at  Crossing  below  Island  395 :  repairs 
to  Shokokon  dams  Nos.  1  and  2 ;  J)am  No. 
5  built  at  Vixen  Chute,  88,  1507.  9,500 
1.  f.  of  shore  protection  constructed  at 
Island  395,  Sauerweins  Bend,  and  at  foot 
of  Burlington  Island,  88,  1508. 

18S§>89.  56,498c.  y.  rock  and  71,264 
c.  y.  bruKh  used  in  revetmeKt,  bank  pro- 
tection, and  construction  of  wing  dams 
at  Fountain  City,  West  Newton  Bar. 
Island  395,  Shokokon  Dams,  Crooked 
Slough,  and  Fort  Madison ;  also  between 
St.  Paul  and  Prescott,  89,  1739-1748. 
Buoyage  of  Rock  Island  Rapids,  89, 1744. 
Repairs  to  breakwater  at  Lake  City  and 
to  shore  protection  at  Burlington  and 
Sauerweins  Bend,  89,  1744-1746.  460  o. 
y.  rook  blnsted  and  romoved,  and  1,883 
c.  y.  rock  placed  in  dam  construction  at 
Rock  Island  Rapids,  89,  1747. 

l§§9-90.  261,625  c.  y.  rock  and 
.  285,659  o.  y.  brush  used  in  construction 
of  wing  dams,  training  walls,  and  bank 
protection  between  St.  Paul  and  Prescott, 
Prescott  and  Lake  Pepin,  Reads  Land- 
ing and  Fountain  City,  Guttenberg  and 
Wanpeton,  Fairport  and  Muscatine;  also 
at  Winona,  Crooked  Slougb,  Keithsburg, 
Pontoosuc,  and  Fort  Madison,  90,  203^ 
2059.    Baoyage  of  Rock  Island  Rapids, 

90,  2049.  2,156  c.  y.  rock  blasted  and 
removed,  and  9  guide  piers  built  at  Rock 
Island  Rapids,  90, 2050,  2052.  Construc- 
tion and  repair  of  plant,  90,  2055. 

i§90-9i:  Dams  24  and  25  at  Pine 
Bend  completed ;  Dam  No.  22  lengthened, 

91,  2156.  Shore  protection  of  Island  No. 
13  repaired ;  dams  44  to  48  constructed  at 
Grey  Cloud  Landing,  91, 2156.  Dams  32 
and  33  built  at  Nininger,  and  dams  2,  26, 
27, 30,  and  31  raised^  91, 2157.  Dredging 
through  bar  opposite  Dam  No.  10,  91, 
2157.  Aggregate  length  of  above  works, 
3,390  f.,  consuming  5,074  c.  y.  of  rock  and 


12^0U  o.  jr.  of  brash,  91,  2158.  1,130  L  f. 
of  wing  apjin.  construction  at  Reads  Land- 
ing and  vicinity  of  Teepecota  Point,  91, 
2160.  Repairs  to  dam  at  head  of  Pomme 
de  Terre  Slough,  91,  2160.  4,985  1.  f.  of 
wing  dam  built  and  repaired,  consuming 
11,286  c.  y.  of  rock  and  14,795  c.  y.  of 
brush  at  Fountain  City  and  Wilds  Land- 
ing, 91, 2161.  Break  in  dam  across  Har- 
per Slough  repaired,  91,  2162.  Buoys 
reset  on  Rock  Island  Rapids,  91,  2162. 
1,659  c.  y.  of  rock  blasted  and  2,119  c.  y. 
dredged  and  removed  from  St.  Louis 
Chain,  Rock  Island  Rapids,  91,  2164. 
Repairs  to  pier  at  Lake  City,  91,  2165. 
14,837  o.  y.  of  rock  and  10,720  c.  y.  of 
brush  used  in  construction  of  dams  and 
shoreprotectionin  vicinity  of  Burlington 
and  Dallas,  91,  2166.  Repair  and  con- 
struction of  plant,  91,  2169.  22,370  c.  y. 
of  rock  and  20,307  c.  y.  of  brush  used  in 
construction  of  dams  and  shore  protec- 
tion at  Reads  Landing,  Minneiska,  La 
Crosse,  Prairie  dn  Chien,  and  Clinton, 
91, 2170.  9,082  c.  y.  of  material  dredged 
at  Port  Byron  Harbor,  91,  2170.  11,465 
c.  y.  of  material,  240  c.  v.  of  bowlders,  and 
1  wreck  removed  at  Montrose  Harbor, 
91  2171. 

i  §9 1-92.  1,230  c.  y.  of  rock  blasted 
and  removed  below  Minneapolis,  92, 
1788.  2,720  1.  f.  of  bank  revetment  con- 
strncted  at  Pike  Island,  92, 1789.  Dredg- 
ing at  Grovoland  Park,  Minnehaha,  Pike 
Island,  and  above  Fort  Snelling,  92, 1789. 
8,055  1.  f.  of  brush  and  rock  dam  built  be- 
tween St.  Paul  and  Prescott,  92,  1792. 
3,120 1.  f.  of  brush  and  rock  dam  built  be- 
tween Prescott  and  Lake  Pepin ;  20,867 1.  f. 
of  brush  and  stone  dam  and  shore  protec- 
tion built  between  Reads  Landing  and 
Minneiska,  92, 1796.  15,405  1.  f.  of  brush 
and  rock  wing  dam  and  shore  protection 
built  between  Minneiska  and  La  Crosse, 
92, 1798.  2,571  L  f.  of  dam  and  shore  pro- 
tection built  and  repaired  between  La 
Crosse  and  Crooked  Slongh,  92,  1800. 
7,019 1.  f.  of  brush  and  rock  wmg  dam  built 
at  Prairie  du  Chien,  92,  1801.  760  1.  f.  of 
wing  dam  built  at  Cassville  Slough,  92, 
1802.  1,350 1.  f.  of  dam  and  shore  protec- 
tion built  in  vicinity  of  Clinton,  92, 1802. 
37,094  c.  v.  of  material  dredged  at  Port 
Byron  Harbor,  92,  1803.  3,390  c.  y.  of 
solid  rook  blasted  and  removed,  2,672  c. 
y.  of  stone  used  in  construction  of  ^ni<Ie 
piers,  and  2,960  1.  f.  of  wing  dam  built  at 
liock  Island  Rapids,  92, 1806.  Construc- 
tion and  repair  of  plant,  92, 1807.  11,069 
1.  f.  of  brush  and  rock  dam  and  revetment 
constructed  between  Keithsburg  and 
Montrose,  92,  1811.  11,465  o.  y.  of  ma- 
terial dredged  at  Montrose  Harbor,  92, 
1812.  16,965  0.  y.  of  material  dredged  at 
Pike  Island,  92,  1813. 
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Physical  characteristics. 

Specifie  grayities  of  sand,  80,  1504. 

Carrent  obseryationa  at  Barlington, 
81,  1708. 

Depths  before  and  after  improvement, 
81,2446. 

Character  of  material  in  bed  of  river, 
81,2734;  83,2758. 

Slope  of  river,  81,  2744. 

Discharge  of,  81,  2744. 

Plans«    (See  Projects.) 

The  act  of  Jnly  5, 1884.  required  a  re- 
port concerning  the  value  of  the  8ny 
Island  Levee  to  the  improvement  of  the 
river  'and  an  estimate  for  stren^hcnin;; 
and  preserving  the  levee  so  an  to  main- 
tain its  benefit.  Maj.  Mackenzie  did  not 
consider  that  as  a  levee  it  had  benefited 
navigatiou  except  as  a  closure  to  certain 
chutes.  The  cost  of  streiiyrthening  such 
closing  parts  estimated  at  $16,515.  85, 
1710-1717. 

By  Board  of  Engineers,  1889,  canal 
around  Kock  Island  Rapids  10^  miles  in 
length,  with  a  width  of  from  200  to  500  f. 
and  a  low- water  depth  increasing  from 
6  to  12  f.,  having  two  locks  80  f.  wide  and 
325  f.  long;  estimate,  $4,000,000,  89, 
1750,  1767. 

Projects*    (See  Plana,) 

The  general  project  for  the  improve- 
ment of  the  river,  nt.  Paul  to  Des  Moines 
Rapids,  the  gradual  bringing  of  the  river 
-into  one  channel  with  bruBU  and  stone 
dams,  by  which  chutes  are  closed  and 
wide  places  contracted:  also  the  protec- 
tion of  caving  banks  and  heads  of  islandn. 
At  special  localities  dredging  resorted  to 
as  an  aid  to  the  contracting  and  regula- 
ting works,  81,  2745;  83, 1383. 

At  apeeial  locations: 

At  Gnttenberg,  Iowa,  the  project  was 
the  closure  of  Swifts  Slough  and  the 
protection  of  the  head  of  the  island  oppo- 
site the  town,  81, 1694,  1700;  85,  1720. 

At  Dobnque,  Iowa,  the  project  of  1876 
proposed  an  artificial  out,  Waples  to 
New  Barneys  cuts;  also  the  closure  of 
Seventh  Street  Slough,  New  Barney's 
and  Waples  cuts,  76,  696.  Modified  in 
1877  for  temporary  improvement  of  the 
bar  by  dredging  and  subsequently  its 
permanent  improvement  by  the  construc- 
tion of  a  training  dike  from  the  upper 
end  of  New  Barneys  Cut  to  the  railroad 
bridge,  77,  525. 

In  1879  a  Board  of  Engineers  recom- 
mended the  improvement  of  the  bar  with 
two  contracting  dikes  fh>m  the  Dunleith 
Shore  if  the  dredged  channel  then  in  prog- 
ress in  firont  of  Dubuque  Wharf  show^ 
signs  of  refilling.  Estimated  cost  of 
dikes,  $12,668,  79, 1143 ;  80, 1532.  Dredg- 
ing suooessfnl,  dikes  omitted;  86, 1424. 


At  Rock  Island  Harbor  the  project  of 
1879  proposed  the  removal,  by  dredging, 
of  the  bar  along  the  levee  and  a  part  of  the 
large  bar  extending  from  the  foot  of  Rock 
Island,  covering  the  steamboat  landing. 
Estimate,  $26,759.15,  80,  1539;  85,1695. 
Project  completed  in  1K84,  85,  1696. 

At  Andalusia,  111.,  the  project  of  1880 
proposed  the  improvement  of  the  chan- 
nel of  approach  between  the  main  chan- 
nel and  the  landing  with  dams  between 
the  Illinois  Hhore  and  Island 321,  between 
Islands  320  aiid  321,  and  betwe(>n  Islands 
318  and  319,  together  with  the  necessary 
shore  protection.  Estimate,  $18,000.  81, 
1705,  1706. 

At  Muscatine,  Iowa,  the  project  of 
1879  proposed  the  temporary  improve- 
ment of  the  bar  in  front  of  the  city  land- 
ing by  dredging.  Estimate,  $19,250.  79, 
1137;  80,1540. 

At  Burlington  Harbor,  Iowa,  the  proj- 
ect of  1875-79  proposed  the  improvement 
of  Rush  Chute  by  the  removal  of  the  bar 
at  its  head  by  dredging  and  the  contrac- 
tion of  the  channel  at  the  foot  of  the 
chute  by  rectifying  dams  with  shore  pro- 
tection. Estimate,  $69,656.57.  76,  691, 
693;  79,  1138;  80,  1541.  After  1881  this 
improvement  was  carried  on  under  appro- 
priations for  improving  the  MissiRSippi 
River  between  St.  Paul  and  Des  Moines 
Rapids,  81,  1708. 

At  Fort  Madison  the  project  of  1875 
proposed  the  closing  of  Niota  Chute  and 
the  protection  of  the  heads  of  adjacent 
islands,  76,688;  79,  1139. 

In  1889  the  Board  of  Engineers  pro- 
pose<l  the  improvement  of  the  existing 
navigable  channel  through  Rock  Island 
Rapids,  giviug  a  low- water  depth  of  4f., 
by  rock  excavation,  with  wing  dams, 
erection  of  gnide  piers,  and  dredging; 
estimate,  $330,000,  89, 1750, 1761. 

Surveys. 

I^^om  the  Falls  of  St.  Anthony  to  St. 
Paul,  ordered  by  act  of  Mar.  3, 1879,  made 
under  direction  of  Maj.  Allen,  1879,  80, 
1660. 

At  Andalusia,  ordered  by  act  of  Mar.  3, 
1879,  made  under  direction  of  Maj.  Mac- 
kenzie, 1880, 81,  1705. 

Examination  of  Island  Levee  ordered 
\)y  net  of  Jnly  5,  1884,  made  under  direc- 
tion of  Maj.  Mackenzie,  85,  1710,  1717. 

At  Guttenberg,  ordered  by  act  of  July 
5, 1884,  made  under  direction  of  Maj.  Mac- 
kenzie, 1884,  85,  1718. 

Maps: 
Below  Nininger,  Minn.,  84, 1564. 
At  Pine  Bend,  84, 1558. 
Bellevne  Bar,  80, 1506. 
Beef  Slough,  80, 1506. 
Mount  Vernon  Bar,  80, 1506. 
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Part  ^<|.— St.  Paul  to  Des  moimes  Bapids  exeept  barbor  oC 
refli^e  in  £«ake  Pepin,  ice  iiarbor  at  Dubuque,  WtoeK  Island 
BapidSy  and  Des  Moines  Bapids— Continued. 


Maps — Continued. 
Winona  Bar,  80, 1506. 
CaesviUe  Slough,  80, 1506. 
Keithsburgh  Bar,  80, 1506. 
Dubuque,  80, 1532. 
Muscatine,  80, 1540. 


Maps — Continued. 
Fort  Madison,  80, 1540. 
Buriinicton,  81, 1540.  ^ 
Wabasha,  86. 1418. 
Bonlanger  Slough,  86, 1420. 
89, 1766. 


Part  BB.— St.  Paul  to  St.  Antbonys  Falls,  Flinn.  (survey). 


Commerce. 

Lumber  manufacture  from  1870  to  1886, 
88,  1562,  1571. 

Engineers. 

CuiBv   OF   Engineers.    Report,  88, 
206. 

Engineer  in  Chargb.    M%j.  C.  J.  Al- 
len, 1886.    Reports,  88, 1560,  1563. 

Pbysical  cliaracteristics. 

Description  of,  88,  1566. 

Plans. 

By  Maj.  Allen,  1887,  Chicago,  St.  Paul, 


Minneapolis  and  Omaha  R.  R.  Bridge  to 
the  landing  below  the  Washington  Ave- 
nue Bridge,  Minn.,  dredging  and  works 
of  contraction;  estimate,  $146,000;  or 
for  a  4-f.  low-water  navigation  with  wing 
dams,  closing  dams  and  revetment, 
dredging,  and  two  locks  and  dams;  esti- 
mate, $2,361,060,  88,  1568-1570. 

Surveys. 

Ordered  by  act  of  Aug.  15,  1886,  made, 
1887,  under  direction  of  Mt^j*  Allen,  88, 
1563. 


Part  SS.— Sontbwest  Pass.    (See  Part  GG.) 


Commerce.    (See  Physical  character- 
istic», ) 
Description  of.    Vast  commercial  in- 
terests concerned.    99,  1866,  1924. 

Enirtneers. 

Chief  of  Engineers.  Reports,  99, 
40,  321,  322,  337 ;  1900,  365,  366,  383. 

Boards  of  Engineers: 

Convened  at  New  Orleans,  La.,  Nov.  27, 
1898,  by  S.  O.  No.  9,  dated  Mar.  7, 1898  (see 
Surveys).  Report,  99,  1864.  (Col.  H.  M. 
Robert,  M%|s.  J.  B.  Qoinn  and  D.  C.  King- 
man.) 

Convened  at  New  Orleans,  La.,  April 
25,  1899,  by  8.  O.  No.  61,  dated  Mar.  15, 
1899  (see  Surveys).  Report,  1900,  2288. 
(Col.  H.  M.  Robert  and  Maj.  G.  McC. 
Derby,  Corps  of  Engineers,  and  R.  Moore 
and  W.  Starling,  civil  engineers.) 

Engineers  in  Charge: 

Maj.  J.  B.  Quinn,  1898-99.  Reports, 
99,  1839,  1914. 

Maj.  H.  M.  Adams,  1900.  Reports, 
1900,  2245,  2287. 

Assistant.  J.  A.  Ockerson.  Report, 
99, 1870. 

Physical  cliaracterJsUes* 

Description  of,  99,  1865;  99,  2289. 

Practicability  of  obtaining  a  35-f.  chan- 
nel of  navigable  width,  99,  1866. 

Hydrography,  99,  1886.  Gauge  read- 
ings, 99, 1891. 

Profile  of  the  pass,  99,  1895,  1913. 

Movement  of  crest  of  bar,  99,  1895. 

Discharge    measurements,    99,    1896. 


Pass  a  Lontre,  The  Jump,  and  at  Cnbitts 
Gap,  99,  1906. 

Grounding  of  ships,  list  of  ships,  99, 
1937. 

Projects. 

History  of  attempted  improvements  of 
the  month  of  the  Mississippi,  99,  1914. 
Board  of  Engineers,  1898,  estimated, 

1899,  it  would  cost  $13,000,000  to  make 
the  navigable  channel  through  South- 
west Pass,  99,  1869. 

Board  of  Engineers,   1899,  estimated, 

1900,  it  would  cost  $6,000,000  for  a  35-f. 
channel  m.  1.  w.,  1 ,000  f.  wide,  with  two 
jetties  to  maintain  the  channel ;  construc- 
tion of  sills  across  various  outlets;  clos- 
ing of  minor  outlets  below  the  forts,  and 
construction  of  necessary  dredging  plant, 
purchased  land,  with  $150,000  additional 
per  annum  for  maintenance,  1900,  2288, 
2291,  2293,  2297. 

Methods  of  jetty  construction,  1900, 
2294. 
Capacity  of  dredges,  1900,  2299. 

Surveys. 

Joint  resolution  of  Congress,  Feb.  17, 
1898,  provided  for  a  survey  of  the  Sooth- 
west  Pass  of  the  Mississippi  River,  and 
report  upon  the  practicability  of  secnr- 
ing  a  navigable  channel  of  adequate 
width  and  of  35  f.  depth  at  m.  1.  w.  of  the 
Gulf  of  Mexico  throughout  the  Southwest 
Pass  of  the  Mississippi  Kiver.  Survey 
made,  1899,  under  direction  of  Mi^.  Qoinn 
for  the  Board  of  Engineers  (report  fftvor- 
able)  (see  Projects),  99, 1864. 
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MISSISSIPPI  RIVEB-ContiDued. 
Part  SS.— Southwest  Pas»— Contiuned. 


Triangalation,  99,  1871.  Triangle 
sides,  99, 1872.  Geographical  positions, 
99,  1875.  Shore  line  and  topography, 
99,  1877.  Precise  levels,  99,  1878.  Bench 
marks,  99,  1878.  Bange  elevations,  99, 
1880.    Meter  ratings,  99,  1898,  1907. 

Act  of  Mar.  3,  1899,  provided  for  the 
appointment  of  a  board  of  fonr  engineers, 
of  whom  two  shall  he  from  civil  life,  to 
prepare  and  report  a  project  for  securing 


a  navigable  channel  of  a  suitable  width 
and  of  35  f.  depth  at  m.  1.  w.  of  the  Gnlf 
of  Mexico  throughout  the  Southwest  Pass 
of  the  Mississippi  Biver,  to  submit  de- 
tailed estimates  of  the  cost  of  each  and 
every  feature  of  the  project,  and  to  re- 
port especially  whether  necessary  to 
construct  inner  Jetties  (see  Projects), 
1900,  2288. 


Part  TT»— VIcksburg:,  miss,  (protertloii  of  ^vater  front).    (See 

Yazoo  Biver. ) 


Appropriation  •    (See  page  644.) 

Defense. 

Importance  of  Vicksbnrg  to  defense  of 
the  Mississippi  Kiver,  71,  371. 

Engineers* 

Chikf  of  Enginekks.  Reports,  78, 
88,  637;  79, 117. 

Bo  VRD  OF  Engineers.  To  investigate 
and  report,  1877,  on  the  protection  of 
water  front,  78,  638.  (Col.  Simpson,  MaJ. 
Suter,  and  Gapt.  Benyaurd. ) 

Enginekrs  in  Charok: 

Lt.  Col.  W.  F.  Raynolds,  1871.  Report, 
71  377. 

Capt.*W.  H.  H.  Benyaurd,  1878-79.  Re- 
ports, 78,  637;  79,  974. 

Assistants  i 

Capt.  C.  R.  Suter.    Report,  71,  378. 

T.  6.  Dabney.  Reports,  78,  644;  79, 
975. 


Operations. 

1 878-70.  Protection  of  Delta  Point 
by  hired  labor,  79,  975,  977. 

Projects. 

By  Capt.  Snter,  1871,  to  prevent  threat- 
ened ont-off  at  Vicksburg,  with  continu- 
ous shore  protection,  covering  river  bank 
and  extending  out  into  river  bod;  esti- 
mate, $2,747,5:^;  71,  381,382. 

By  Board  of  Engineers,  1877,  to  protect 
water  front,  after  formation  of  cut-off, 
bv  (1)  protection  of  Delta  Point;  (2)  bar 
dike;  (3)  dredging  at  inner  bar;  (4) 
diversion  of  Yazoo  River;  estimate, 
$1,830,000,  78,  638,  641. 

Survey. 

71,  378 ;  78,  644. 

Map.    Of  harbor,  78,  644. 


Part  IJU.— W^arsaw,  111. 


Enigrineers. 

Chikf  of  Engixkers.  Reports,  '91, 
2&i,  2134. 

Engineer  in  Charge.  Maj.  E.  H. 
Snffner,  1890.    Report,  91,  2134. 

Pbyslcal  characteristics. 

Description  of,  91,  2135. 

In  1890  Maj.  Rnffner  reported  that  a 


removal  of  the  bar  at  this  locality  wonld 
be  detrimental  to  that  portion  of  the 
navigable  river,  91,  2136. 

Surveys. 

Examination  to  remove  bar  ordered  by 
act  of  Sept.  19,  1890,  made,  1890,  under 
direction  of  Maj.  Rnffner,  91,  2135. 


Part  YT«— ^Western  Rivers.  (Dredi^inirt  removal  of  snays, 
ivrecks.  and  other  obstructions,  including^  Arkansas,  missis- 
sippiy  Missouri,  and  Ohio  rivers.) 

Danger  of  cut-off  at  Vicksbnrg,  70, 
399. 

C^onti*acfls  " 

1§67.  Marine  Railway  «&  Dock  Co., 
construction  of  snag  boats,  67,  382.  Wm. 
Jones,  snag  boats,  67,  382.  C.  T.  Du- 
mont,  snag  boats,  67,  382.  Neal  Mfg. 
Co.,  snag  boats,  67,  382.  D.  I-rong, 
snag  boats,  67,  382.  Morton  &.  Stratz- 
man,  snag  boats,  67,  382.     Hill,  Hewitt 


Appropriations.     ^See  p.  644.) 

Commerce. 

Amonnt  of  commerce  to  be  benefited, 
68,  629;  72,   340. 

Improved  condition  of  river,  71,  308. 

List  of  steamers  ennk  between  Cairo 
and  VicksbuTff,  67,  387,  391;  on  Lower 
Missonri,  68,654. 

Obstrnction  to  navigation  by  Kansas 
City  bridge,  69,  305,  308. 

a  Difficulty  of  complying  with  regulations  concerning  contracts,  67,  894;  68,  e05. 
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MISSISSIPPI  RIVER— Oontinaed. 

Part  YY.—HVestem  Rivers.  (DredgrlMg:,  removal  of  snails, 
ivrecks,  and  other  obstructions,  incladinv  Ariiansas,  lUissis- 
sippi,  Missouri,  and  Ohio  Rivers*)— Continnea. 


&  Co.,  Buag  boatn,  67|  382.  Vance  & 
ArmstroDGf.  Hiiai;  boats,  67,  382.  J.  J. 
Hair,  sna^  boats,  67,  382.  D.  J.  Wil> 
lianiH  &.  Co.,  Hiia^  boats,  67,  382.  Swift's 
Iron  (&  Stevl  Works,  snu^c  boats,  67,  382. 
H.  VVery,  sna^  boat8,  67,  382.  Hedrick 
&  Lni(Ue3%  snag  boats,  67,  382.  Thomas 
Munlock,  hire  of  snag  boat,  67,  387).  Cin- 
cinnati Wrecking- Boat  Co.,  hire  of  snag 
boat,  67,  385.  Arkansas  Jk.  Whitt^  River 
Wrecking  Co.,  hire  of  snag  boat,  67,  385. 

1S68.  S.  Cnmniings  ^  Son,  hire  of 
snag  boat,  68,  610.  J.  Goniingcr,  hire 
of  snag  boat,  68,  610.  J.  DeCamp,  hire 
of  snag  boat,  68,  610.  Niles  Work,  hire 
of  snag  boat,  69,  29. 

1873.  N.  G.  Thorn,  snag  boat,  73, 
488. 

Engrineers. 

Chief  ok  Enginrrrs.  Reports,  66, 
4,  ii,  41,  iii,  37;  67,  39;  68,  58;  69,  49; 
70,  G5;  71,  57;  72,  52;  73,  56;  74,  62; 
75,  69;  76,  79;  77,  79;  78,  89;  79,  120. 

Engineers  in  Charge: 

Col.  J.  N.  Macomb,  1867-70.  Reports, 
67,  376,  389,  394 ;  68,  589,  596,  604,  621 ; 
69,  285,  301,  307;  70,  391,  398. 

Lt.  Col.  W.  F.  Raynolds,  1870-73;  70, 
66,  394.     Reports,  71,  307,  382;  72,  335. 

Col.  J.  H.  Simpson,  1873;  73,  56. 

Maj.  C.  R.  Snter,  1873-79:  73,  56,486. 
Reports,  73,48(5;  74,  368;  75,  513;  76, 
(518;  77,  495;  78,  649;  79,  1049. 

Assistants  : 

Capt.  C.  W.  Howell.  Reports,  67, 
390;  68,605;  69,310. 

Capt.  C.  R.  Suter.  Reports,  69,  303; 
70,395;  71,383. 

S.  T.  Abert,  69,  50,  296,  301. 

J.  F.  Richardson.     Report,  68,  594. 

D.  Miner.     Report,  68,  597. 

C.  E.  Pierce.  67,  392;  68,  602,  607. 

E.  M.  Shield.  Report,  68,  602,  605, 
632. 

E.  G.  Hamlin.     Report,  67,  594. 

E St i  in  ate s.    ( See  Plana  and  Projects. ) 
Monthly  cost  of  light-draft  snag  boat, 
$3,160,  68,  609,  633. 

By  Capt.  Howell,  1868,  bnilding  light- 
draft  snag  boat,  $29,000,  68,  621,  633. 

Hy  Maj.  Snter,  1875,  iron-hull  snag  boat, 
$245,000,  73,  490;  74,  371;  75,516;  76, 
622;  77,79,497. 

I^esfislation. 

Act  of  Congress  Jnly,  1866,  anthorizing 
construction  of  bridge  over  Missouri  at 
Kansas  City,  69,  309. 

Obstructions*    (See  Commfroe,) 

Operations. 

l§00-67«     Construction     of     snag 


boats,  67,  39,  377.    Removal  of  wrecks 
below  St.  Loais,  67,  378,  392. 
1 86T-68«    Operation  of  snag  boat's, 

68,  58,  590,  610, 613.  Removal  of  wrecks 
by  hire^l  labor,  68,  591,  600.  Construc- 
tion of  snag  boats  Long,  De  Ruasy,  and 
Abert,  68,  602,  605. 

1 1168-69.    Operation  of  snag  boats, 

69,  50,  286.  Completion  of  snag  boat 
Thayer,  69,  49.  Purchase  of  dredge 
boat  Octavia,  69,  49.  Description  of 
snag  boats,  69,  292. 

Ilt69~79«  Removal  of  obstructions 
and  dredging,  70,  65,  391;  71,  57,  308; 

72,  52,  337. 

1879-78*  Removal  of  obstructions 
and  dredging,  73,  577.  Loss  of  snag  boat 
Thayer,  73,  57, 486.  Construction  of  iron 
snag  boats,  73,  488. 

18 73-74 •  Removal  of  obstructions, 
74,  62,  368.    Completion  of  snag  boat, 

74,  369. 

1874-79.    Removal  of  obstructions, 

75,  67,  514;  76,  79,  619;  77,  495;  78,  89, 
649;  79,  120,  1050. 

Ob8truciion$  removed. 

1867-68.  Mississippi  River,  158 
snags;  Missouri  River,  222  snags;  Ar- 
kansas River,  149  snags,  68,  613. 

1868-69.  Mississippi  River,  952 
snags,  4,648  trees,  and  7  logs;  Missouri 
River,  1,695  snags,  8,516  trees,  and  4 logs; 
Arkansas  River,  50  snags  and  1  tree,  69, 
2h9 

f'869-70.  Mississippi  River,  813 
snags,  22,504  trees,  and  9  logs;  Missouri 
River,  1,413  snags,  10,946  trees,  and  56 
logs;  Arkansas  River,  805  snags,  114 
trees,  nnd  3  logs,  70.  394. 

1870-71.  Mississippi  River,  1,200 
sua*^s,  li,000  trees,  and  17  logs;  Missouri 
River,  1,110  snags,  5,800  trees,  and  16 
logs;  Arkansas  River,  1,169 snags;  5,925 
trees  and  16  logs,  71,  58. 

1871-7  i.  Mississippi  River,  1,365 
snags,  2,621  trees,  and  12  logs;  Missouri 
River,  2,226  snags,  12,100  trees,  and  72 
logs;  Arkansas  River,  542  snags,  259 
trees,  and  2  logs,  72,  339. 

1872-73.  Mississippi  River,  1,360 
snags,  1,713  trees,  and  5  logs;  Missouri 
River,  913  snags,  3,565  trees,  and  23  logs ; 
Arkansas  River,  110  snags  and  44  trees, 

73,  489. 

1878-74.  Mississippi  River,  630 
snags,  515  trees,  and  6  logs;  Missouri 
River,  841  sna*rs,  1,408  trees,  and  14  logs; 
Arkansas  River,  1,471  snags,  1,923  trees, 
and  20  logs,  74,  368. 

1874-75.  Mississippi  River,  1,461 
snags,  2,984  trees,  and  14  logs ;  Missouri 
River,  649  suags,  1,570  trees,  and  23  logs; 
Arkansas  l{iver,  663  snags,  1,104  trees 
and  9  logs,  75,  515. 
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Part  TT*— HFesiem  Rivers.  (DredfCinfft  removal  of  snairs* 
mreelus  and  other  obstrnctioiis,  includinfr  Arkansas,  Missis- 
sippif  Missouri,  and  Oiiio  rivers.)~ContiDae3. 


lSir6*Y«.  MiBSiBsippi  River,  1,213 
snagSy  1,589  trees,  and  5  logs;  Missouri 
Kiver,  456  snags,  343  trees,  and  8  logs; 
Arkansas  River,  545  snags,  1,274  trees 
and  5  lo^i^s,  76,  620. 

ISlO-77.  Mississippi  River,  696 
snugs,  402  trees,  and  4  logs;  Missouri 
River,  161  snags  and  5  logs;  Arkansas 
River,  193  snags,  234  trees,  and  3  logs, 

77,  45*7. 

ISTT-YS.  Mississippi  River,  889 
snags,  3,346  trees,  and  1  log;  Missouri 
River,  393  snags  and  12  logs;  Arkansas 
River,  430  snags,  1,177  trees,  and  11  logs, 

78,  651. 

IS9S-79.  Mississipni  River.  1,133 
snags  and  2,690  trees;  Missouri  River, 
876  snags  and  258  trees,  79,  1050. 

Piiysical  cliaractf'ristics. 

Of  Lower  Mississippi,  68,  623;  of  Mis- 
sissippi, 70.  398,  402. 

Floods  on  Arkansas,  69,  299,  351. 

Floods  on  Missouri,  69,  351. 

Current  observations  on  Arkansas,  69, 
298. 

Abrasion  of  banks  on  Mississippi,  70, 
398. 

Danger  of  cut- off  at  Vicksburg,  70, 399. 

Formation  of  snap,  68,  624 ;  73,  489. 

Formation  of  drift  piles,  68, 624. 

Plans*    (See  Estimates  and  Projects.) 

By  Capt.  Howell,  for  river  channelers, 
69,  310,  311. 

By  J.  A.  Ragan,  improvement  of  Missis- 
sippi by  prevention  of  floods,  70,  400; 
reported  impracticable,  70,  402. 


ProJf^ctS*    (See  Estimates  and  Plans.) 

Improvement  of  these  rivers  not  ad- 
mitting permanent  ooustrnetions,  67, 
379;  68,  621;  70,  391 ;  73,  489. 

Removal  of  wrecks,  67,  378,  390,  392. 

Construction  of  light-draft  snag  boats, 
68,  59,  597,  599. 

Lighting  reaches  of  MissiHslppi  River, 
68,  594,  611. 

Missouri,  rectification  of  channel  and 
removal  of  obstrnctions,  68,  621,  624. 

By  Lt.  Col.  Ra^nolds,  1870,  rebuilding 
Knag  boat,  reducing  draft  from  4^  to  2^ 
feet,  71,  58,  382,  385.  Reipiirenients  of 
Buai^  boats.  71,  310,  382,  385.  Necessity 
for  iron  hulls,  72, 1^0. 

By  Maj.  Sutor,  1873,  removal  of  trees 
from  banks,  construction  of  four  iron  hull 
snag  boats,  and  maintenance  of  the  river 
free  from  snags  for  six  years,  $3,274,000, 
73,  57, 489 ;  75,  67,  516 ;  76,  622 ;  77,  497 ; 
comparative  merits  of  iron  and  wooden 
hull  snag  boats,  74,  370;  75,  516. 

Surveys. 

1867.  Upper  Missouri  and  Arkansas 
rivers,  68,  59, 591 ;  69, 50. 

1868.  Continuation  of  surveys,  68, 58. 

1869.  Lower  Missouri,  Mississippi,  and 
Arkansas  rivers,  69,  50, 286,  297. 

1870.  Completed  on  Arkansas,  70,  65, 
391.  Progress  of,  on  Missouri  and  Mis- 
sissippi, 70,65,  391. 

1876.  Of  Missouri  above  St.  Joseph, 
76,627. 


miSSISSIPPI  RIVER  (Canal  to).    (See  Pontchartrain  Lake,  La,) 

niSSlSSlPPI     SOUND     TO     MOBILE     BAY,    ALA.    (Cliamiel 

Dauphin  Island  to  Cedar  Point,  Ala.) 


Commerce. 

Important,  84,  1228.  Description  of; 
crater  way  transportation  from  the  Ala- 
bama mineral  fields  to  Mobile  Bay  would 
be  of  great  value,  95, 1717. 

Enicrineers* 

CiiiRK  OF  Engineers.  Reports,  84, 
206;  95,  244. 

Engineer  in  Charge.  Maj.  A.  N. 
Damrell,  1882-95.  Reports,  84,  1227, 
1228;  95,1716. 

Assistant.  C.  B.  Percy.  Report,  84, 
1229. 

PiiTSleal  eharacterlsties. 

Description  of,  84, 1229;  95, 1719-1721. 

Plans. 

By  Mi^.  Damrell,  for  the  formation  of 
dredged  obannels  through  either  Psiss 
Auz  Herons  or  Grants  Pass,  84, 1229, 1231. 


Projects. 

M%j.  Damrell  estimated,  1894,  it  would 
cost  eitbor  $92,000  by  Pass  Aux  Horons 
or  $82,000  by  Grants  PasH  (not  including 
cost  of  purchasing  pass)  for  proposed 
channel,  95,  1719. 

Surveys. 

Daupbin  Island  and  Cedar  Point,  Ala., 
shoal  between.  »''urvey  and  examination 
ordered  hj  act  of  Aug.  2, 1882,  made  un- 
der direction  of  Maj .  Damrell.    84, 1228. 

Survey  to  ascertain  the  best  point  for, 
and  the  cost  of  a  suflCciont  channel  be- 
tween Mobile  Hay  and  Mississippi  Sound, 
ordered  by  act  of  Aug.  17,  1894;  Maj. 
Damrell  submitted  a  report,  1894,  con- 
taining copies  of  reports  of  an  examina- 
tion made,  1882,  and  a  survey  made,  1884, 
for  the  same  purpose  (see  Projects),  95, 
1716. 
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nmSOlJLA  RIVER,  MONT.     (See  Coluinbin  Rirer,  Clark  Fork.) 

IHIS80IJRI  RITER.     (See  Oasconade  River,  Mo,;  Kansas  Ritrery  Kans.;  LUOe 

Missouri;  Mississippi  River;  Osage  River ^  Mo. 


FArts. 

A.— Oreftt  Falls  to  Sioux  City. 

B.— Great  Falls  to  canvon  below  Stubbe  Ferry. 

C— Huntsdale  and  at  Napoleon. 

D.— Ice  Harbor,  Bismarck.    (See  K.) 

£.— Missouri  River  (except  removing  snags). 

F.— Mouth  to  Fort  Benton,  including  survey  from 

mouth  to  Sioux  City. 
6.— Mouth  to  Sioux  City. 


Parts. 

H.— Obstniction&->removlng  snags,  etc.,  Kansas 

City  to  the  mouth. 
I.— Obstruction.**— removing  snags,   etc.,  above 

Bioux  City. 
J.— Platte  River  to  Leavenworth;  also  at  Weston. 
K. — Sioux  (Mty,  above. 
L.— Three  Forks  to  Canyon  Ferry. 


Appropriations.     (See  Mississipjn  River,  p.  644. ) 

Note.— The  appropriation  acts,  especially  in  the  early  history  of  the  work,  continually  changed  the 
geographical  limits  within  whicri  money  should  be  expended.  In  some  cases,  therefore,  the  headings 
of  the  appropriations  and  the  headings  of  the  data  are  different;  so  the  appropriations  are  given 
together  in  the  order  In  which  they  have  been  made. 


General  ImproTementi 

Aug.80,1852 $40,000.00 

July  26, 1868 25,000.00 

July  28, 1892 .28 


Abore    montli    of    Yelloiv- 
•tone  RlTert 

Aug.14,1876 

June  18, 1878 

Mar.3,1879 

June  14, 1880 

Mar.8,1881 


65,000.28 


20,000.00 
SO,  000. 00 
45,000.00 
25,000.00 
40,000.00 

160,000.00 


IHontlL  to  Slonx  City,  loixrata 

June  18, 1878 

Mar.8,1879 

June  14, 1880 

Mar.3,1881 

Aug.  2, 1882 

July  5, 1884 

Aug.5,1886 

Mar.2,1889  (claims) 

Sept.  19. 1890 

July  IS,  1892 


265,000.00 

174,000.00 

232,000.00 

233.000.00 

850,000.00 

500,000.00 

875,000.00 

62,060.00 

800,000.00 

600,000.00 

l>  750, 000. 00 

5750,000.00 

0  760,000.00 

800,000.00 

300.000.00 

300,000.00 

100,000.00 

300,000.00 

250,000.00 

7,891,060.00 


Removal  of  obstractlons: 

June  18. 1878 70,000.00 

July5,  18H4....- 50,000.00 

Aug.5,  1886 22,500.00 

Feb.  22,  1890 75,000.00 

Junes,  1896 d50,000.00 

Mar.  8,1899 ^50,000.00 


Mar.  3, 1893 
Aug.  18, 1894 
Mar.  2. 1896  . 
June  8, 1896 . 
June  4, 1897 . 
July  1,1896  . 
Jan.  6, 1899.. 
Mar.  3, 1899  . 
June  6, 1900 . 


Slonx  €Uy  to  Fort  Bentont/ 

June  18, 1878 

Mar.  8, 1879 


«•  317, 500. 00 


12.500.00 
15,000.00 


Slonx  €lty  to  Fort  Henton— 

Continued. 

June  14,  18S0 

Mar.  3, 18«1 

Aug.  2, 1K82 

July  5,  1S«1 

Aug.  6, 1886 


918,000.00 

22,000.00 

100,000.00 

0125,000.00 

60,000.00 


A  352, 500. 00 


Blontii  to  Fort  Bentont 

Mar.  3, 1879  (survey) 80,000.00 

Mar.  8,  ISHl  (survey) 30,000.00 

Aug.  2, 1882  (survey) 40,000.00 

Aug.  11,  1888 a,  000, 000. 00 


Above  Fort  Benton: 

July  6, 1884  (survey) . . . 


1,100,000.00 


15,000.00 


Tbree     Forks     to     Canyon 
Ferry: 

July  18, 1892  (examination ) 


2,500.00 


Slonx  City  to  Great  Falls: 

Sept.  19,  1890 300,000.00 

July  18, 1892 150,000.00 

Junc8, 1896 15,000.00 

465,000.00 


Slonx  City  to  Stnbbs  Ferry^ 

Aug.  18,  1894 110,000.00 

Junes,  1896 220,000.00 

Mar.  3, 1899 205,000.00 


Gasconade  Blver.  (See  p.  422.) 

Aug.  18,  1894 

Junes,  1896 

Mar.  8, 1899 


635.000.00 

5,000.00 

5,000.00 

15,000.00 

25,000.00 

Osage   River,  Kas«  and  Mo, 

(Seep.  889.) 

Aug.  18,  1894 46,000.00 

Junes.  1896 50,000.00 

Mar.  3,  1899 25,000.00 

Junee,  1900 146,000.00 

267.000.00 


a  Under  this  head  are  included  allotments  and  appropriations  made  by  Congress  for  work  at  specific 
localities  within  these  limits. 

bOl  this  amount  950,000  was  for  snagging  above  Sioux  City. 

cOf  this  amount  940,000  was  for  work  at  Sioux  City. 

dYoT  snagging  upper  river. 

e  Does  not  include  two  allotments  of  950,000  each  for  removing  snags  and  other  obstructions  above 
Sioux  City  from  appropriations  for  improvement  below  Sioux  City,  acts  of  Mar.  3, 1893.  and  Aug.  18, 1894. 

/See  footnote  (a)  "Mouth  to  Sioux  City." 

a  Includes  915,000  for  purchase  of  snag  boat  to  be  operated  above  Sioux  City  and  on  Yellowstone  River. 

AIn  addition  to  this  sum.  940.000  was  allotted  for  bank  protection  in  vicinity  of  Sioux  City  from 
appropriation  for  improvement  below  Sioux  City,  act  of  Mar.  2, 1895. 

(Of  this,  9775,000  allotted  by  the  act  for  specific  places. 
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inilSSOlJBI  BIT£K— Cootmned. 
Part  A.^jnissouri  Biver,  Oreat  Falls,  inonl.,  to  Sioux  Cltf*  Iowa* 


Appropriations.    (Seep.  740.) 

€ontra€t8. 

1891.  T.  P.  Baker,  charter  of  tag- 
boat,  $50  per  day,  91,  2234. 

Emg^ineers. 

Chief  of  Engixbbrs.  Reporte,  91, 
275 ;  92,  263. 

Engineer  in  Charge.  Capt.  C.  F.Pow- 
ell, 1891-92.    Reports,  91, 2232 ;  92, 1875. 

Assistant.  H.C.Oould.  Reporte,  91, 
2234 ;  92,  1879. 

Operations. 

1 890-0 1  •  Repairs  to  dams  at  Bakers, 
Evans,  and  FoutaDelle  bars;  repair  and 
reconstmction  of  plant,  91,  2233. 


1891-99*  Repairs  and  extension  of 
dams  at  Bakers  Bar,  Crooondanez,  and 
three  dams  of  the  Fontanel le  system; 
wing  dams  built  at  Archers  Bar  and  Nor- 
ris  Island;  31,326  c.  y.  material  dredged 
at  Archers,  Churchills,  and  Crow  Coulees 
bars;  322  snags  and  3  wrecks  cleared 
from  the  channel,  92,  1876,  1877. 

Physical  cliaracteristics* 

Description  of,  92,  1886. 

Surveys. 

Survey  of  the  Missouri  River  between 
Great  Falls,  Mont.,  and  Sioux  City,  Iowa, 
92,  1886. 


Part  B«— nissouri   Btver,  lHont.,  Oreat   Falls  to  Canyon   next 

below  Stubbs  Ferry. 


Commerce. 

Demands  of  commerce,  92, 1906. 

Eng^ineers. 

Chief  of  Engineers.  Reports,  91, 
278;  92,  265. 

Enginekr  in  Charge.  Capt.  C.  F. 
Powell,  1891.    Reports,  92, 1904, 1908. 

Assistant.  Lt.  J.  C.  Sanford.  he- 
port,  92,  1905. 

Plans. 

By  Capt.  Powell,  1892,  for  (1)  remov- 
ing snags  ftom  the  ''long  pool''  extend- 


ing up  from  Qreat  Falls  51  miles;  (2) 
construction  of  2,000  f.  of  dams  and  3,500 
f.  of  bank  protection,  extending  the  3  f. 
channel  4  miles  farther  to  the  towns  of 
Cascade  and  Saint  Clair;  (3)  construction 
of  10,000  feet  of  dams  and  removal  of 
bowlders  and  rock  on  the  next  reach  of 
70  miles,  giving  a  2^  f.  channel  at  1.  w. ; 
estimate,  $115,837,  92,  1909. 

Survej^s. 

Examination  'made,  1891,  under  direc- 
tion of  Capt.  Powell,  92,  1905. 


Part  C— IVIissouri  Biver,  Huntsdale,  llio«f  and  at  Napoleon,  IVEo. 

would  cost  $185,250  for  dikes  and  revet- 
ments to  protect  banks  for  10  miles  at 
Huutsdale,  1900,  2851,  and  $385,000  to 
rectify  channel  at  Napoleon,  1900, 2857. 

Surveys. 

Examination  and  survey  at  Huntsdale, 
to  prevent  bank  erosion  of  north  side, 
ordered  by  act  of  Mar  3,  1899,  made 
under  direction  of  Lt.  Col.  Stickney, 
1899  (report  favorable),  1900,  2847. 

Examination  and  survey  at  Napoleon 
to  prevent  bank  erosion  and  the  cutting 
of  a  new  channel  ordered  by  act  of  Mar. 
3,  1899,  made  under  direction  of  Lt.  Col. 
Stickney,  1899  (report  favorable),  1900, 
2852. 


Practically  none,  1900,  2819, 2856. 

Eng'ineers. 

Chief  of  Engineers.  Report,  1900, 
443. 

Engineer  in  Charge.  Lt.  Col.  A. 
Stickney,  1899.  Reports,  1900,  2847, 
2849,  2852,  2855. 

S.  W.  Fox.    Reports,  1900,  2849, 2853. 
E.  Jones.    Report,  1900,  2854. 

Physical  characteristics* 

Description  of,  1900, 2848, 2853.  Much 
valuable  land  destroyed  each  year  at 
Napoleon,  causing  shoals,  1900,  2853. 

Projects. 

Lt.  Col.  Stickney,  1899,  estimated  it 


Part  D.— IVIissouri   Biver  (IJpper),   Ice   Harbor  at    Bismarck, 

N.  Dale. 


Eufl^neers* 

Chief  of  Engineers.  Report,  89, 
241. 

Engineer  in  Charge.  Mi^.  C.  J. 
Allen,  1888.    Report,  89, 1810. 


Surveys. 

Examination  ordered  by  act  of  Aug. 
11,  1888,  made,  1888,  under  direction  of 
Maj.  Allen  (report  unfavorable),  89, 
1810. 
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nilSSOlTRl  BITCB--CoDtina6d. 
Part  £•— miissouri  River  (except  removiiiir  »Dafir6)« 

Inolading  Upper  Missouri,  Missoari  above  month  of  Yellowstone,  Missoari  at  St. 
Joseph,  Nebraska  Cit^,  Atchison,  Brownsville,  Cedar  City,  Fort  Leavenworth, 
Omana  and  Council  Bluffs,  Plattsmouth,  St.  Charles,  Sioux  City,  and  Junction  of 
Missouri  and  Kansas  rivers,  survey  from  mouth  to  Fort  Benton. 


Appropriations.    (See  page  740.) 

Engrinccrs. 

Chief  of  Enginerrs: 

Reports — 

Upper  Missouri,  68,  59;  75,  68;  77, 
82;  78,95;  79,  127. 

St.  Joseph,  76,80;  77,79;  78,90;  79, 
123. 

Nebraska  City,  77,  79;  78, 90;  79, 124. 

Fort  Leavenworth,  78,  90;  79,  122. 

Atchison,  78,  90;  79,  123. 

Omaha  and  Council  Bluffs,  78, 91;  79, 
124. 

Sioux  City,  78,  91;  79,  124. 

Survey,  month  to  Sioux  City,  78,  92; 
79    126. 

Cedar  City,  79,  121. 

Glasgow,  79,  121. 

Kansas  City,  79,  122. 

Vermillion,  79,  125. 

St.  Charles,  79,  127. 

ENGINBRR8  IN  CllAROR: 

Col.  J.   N.Macomb,  1868- . 
Upper  MisHonri,  68,  622. 

Maj.  C.  R.  Snter,  1875-79.  Reports- 
Examination  above  motfth  of  Yellow- 
stone, 75,  5l7. 

Near  St.  Joseph,  76,  627;  78,  652;  79, 
1065. 

Near  Nebraska  City,  77,  499;  78,  653; 
79,  1066. 

Near  Atchison,  78,  652,  6()8;  79,  1063. 

Near  Fort  Leavenworth,  78,  652;  79, 
1063. 

Near  Omaha  and  Council  Blnffs,  78, 
653,  &37,  665;  79,  l(i76. 

Near  Sioux  (Uty,  78,  657,  674 ;  79, 1078. 

Near  Cedar  City,  79,  1053,  1054. 

Near  (ilasj^ow,  79,  1055,  1056. 

Near  Kansas  City,  79,  10:»9. 

Near  St.  Charles,  79,  1083. 

Near  Vermillion,  79,.  1079. 

Survey,  month  to  Sioux  City,  78,  658; 
79,  1082. 

Survey  at  Omaha,  Atchison,  and  Platts- 
mouth, 78,  663,  671,  673. 

Lt.  E.  Magulre,  1877-79.  Reports, 
above  month  of  Yellowstone,  77,  519;  78, 
689;  79,  1095. 

Assistants  : 

Capt.  C.  W.  Howell.     Report,  68,  622. 

T.  P.  Roberts.     Report,  75,  517. 

M.  Boehmer.  Reports,  76,  630,  632; 
78,  654,  666,  668,  675. 

A.  H.  Blaisdell.     Report,  78,  671.  673. 

H.  E.  Stevenson.    Report,  78,  699. 

L.  E.  Cooley.    Report,  79,  1067. 

S.  H.  Yonge.    Report,  79,  1080. 

Capt.  T.  H.  Handbury.  Report,  79, 
1054,  1056,  1060,  1084. 


EatioiRtes.    (See  Plans  and  Prafects.) 

By  Cant.  Howell,  1868,  light-draft  boat. 
Upper  Missouri,  $29,000,  68,  621,  633. 

By  Maj.  Snter,  1875,  light-draft  snag 
boat.  Upper  Missouri,  $50,000,  75,  519. 

By  Moj.  Snter,  1875,  improvement  near 
St.  Joseph,  $150,000,  76,  630;  77,  499. 
To  complete,  $84,000,  79,  1066. 

By  Maj.  Snter,  1877,  near  Nebraska 
City,  $150,000,  77,  499;  78.  663.  To 
complete,  $55,000,  79,  1067. 

By  Maj.  Snter,  1877,  near  Atchison, 
$56,000,  78,  644,  666.  Modified  in  1878 
to  $120,000,  79,  1063.  To  complete, 
$80,000,  79,  1064. 

By  Maj.  Snter,  1878,  near  Fort  Leav- 
enworth, $70,000,  79, 1063.  To  complete, 
$35,000,  79,  1063. 

By  M%j.  Snter,  1878,  near  Omaha, 
$210,000,  79, 1076.  To  complete,  $80,000, 
79  1077. 

By  Maj.  Snter,  1878,  near  Sioux  City, 
$46,300,  79,  1078.  To  complete,  $23,800, 
79,  1079. 

By  Capt.  Handbury,  1879,  near  Glas- 

fow,  $133,000,   79,   1068.    To  complete, 
118,000,  79,  1055. 

By  Capt.  Handburv,  1879,  near  Kansas 
City,  $92,810,  79,  1062.  To  complete. 
$62,810,  79,  1059. 

By  MiJ.  Snter,   1879,  near  Vermillion, 
$75,000,  79,  1079.    To  complete,  $70,000, 
I  79,  1079. 

By  Capt.  Handbury,  1879,  near  St. 
I  CharleH,  $80,(KK),  79,  1085.  To  complete, 
.  $80,000,  79,  1083. 

Operations* 

1 977-78.    Stren<rtheninj;  dikes  near 

St.  Josepb ;  constructinf;  floating  dike  at 

Nebraska   City,   78,  90,    652,  653,  656. 

Rf'movnl  of  rock  and  constrnoting  wing 

dams  on  Upper  Missouri,  78,  95,  695, 700. 

1  §78-79.    ImproveiiK'nt  of  tbe  river 

with  shore  protection  (briisli  mats)  and 

river  rectification,  with  floating   dikes 

I  (Brownlow  weeds)  at  (ilasgow,  Kansas 

:  ('ity,  Fort  Leavenworth,  Atchison,  St. 

.Joseph,    Nebraska     City,    Omaha    and 

Council  Bluft's,  Sioux  City,  and  Vermil- 

,  lion,  79,  1055,  1059, 1063, 1064,  1065, 1066, 

I  1067. 1076,  1078,  1079.    Removal  of  rock 

I  and  construction  of  wing  dams  in  Upper 

Missouri,  79,  1096. 

I'liyslcnl  characteristics* 

Of  Upper  Missouri,  68,  623;  75,  517. 

Lower  Missonri,  75,  518. 

Erosion  of  banks,  76,  628,  632;  78, 
655,  6<>6,  669, 671,  673,675;  79,  1054, 1057. 

Slope,  Upper  Missouri,  75,  518;  78, 
699. 
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Slope,  Lower  Missonri,  76,  632;  78, 
666,670. 

Discharge,  Upper  Misaonri,  78,  699. 

Discharge,  Lower  Missoari,  76,  632; 
78,  667, 6TO. 

Cnt-ofrs  at  Omaha,  78,  666,  666. 

Cnt-ofls  at  Atchison,  78,  670. 

PlaDS*    (See  Estimates  and  Projects.) 
By  M.  Boehnier,   1875,    protection  of 

shore  near  St.  Joseph  with  spur  dikes, 

76,  631, 633.    Plan  considered  ancertain, 

76,629. 
By  M.  Boehmer,  1877,  shore  protection 

with  riprap,  78,  668. 

Projects.    (See  EsHmates  and  Plans.) 

By  Capt.  Howell,  1868,  Missouri  above 
mouth  of  Yellowstone,  removing  obstruc- 
tions and  constructing  wing  &ms,  68, 
621,  624. 

By  Maj.  Snter,  1875,  repetition  of  fore- 
going, 75,518;  77,520;  78,694;  79,1097. 

By  Maj.  Suter,  1876,  protection  of  shore 
on  Kansas  side  above  St.  Joseph  with 
bmsh  mats,  76, 629. 630;  77, 499. 

Protection  of  banks  near  Nebraska  City 
with  bmsh  and  stone  dikes,  77,499 ;  small 
appropriations  required  a  modification  of 
plan  to  obtain  immediate  protection ;  use 
of  floating  dikes  (Brownlow  weeds)  sug- 
gested, 77,  500;  78,  653;  success  of,  78, 
654 ;  cost  of,  79, 1067. 

Protection  of  banks  at  Omaha  with 
brnsh  and  stone  revetment,  78, 664, 666. 


Rectification  of  cbannel  and  protection 
of  banks  at  Atchison  with  floating  dikes 
and  brush  protection,  78, 664, 669. 

Shore  protection  at  Sioux  City  with 
brnsh  revetment  78,  ^75. 

Rectification  of  channel  with  floating 
dikes  (Brownlow  w(>edH),  and  shore  pro- 
tection with  brush  mats  at  Sioux  City,  79, 
1079;  CedarCity, 79, 1054, 1055;  Glasgow, 
79, 1056, 1058 ;  Kansas  City,  79, 1059, 1062 ; 
Fort  Leavenworth,  79,  1063;  Atchison, 
79. 1064 ;  Omaha  and  Council  Blufl's,  79, 
1077;  Vermilion,  79, 1079. 

Surveys. 

Exploration  of  Upper  Missouri,  68,  59, 
621;  75,517. 

St.  Joseph,  76,  80. 

OmahaandCouncil  Bluffs,  Plattsmouth, 
Brown  ville,  and  Atchison,  78, 93,  ail*,  663, 
666.671. 

Mouth  tf)  Sioux  City,  78, 658;  79, 1082. 

Glasgow,  79, 1056. 

Kansas  City,  79, 1059. 

St.  Charles,  79, 1083. 

Maps  i 

Near  St.  Joseph,  76, 632 ;  79, 1065. 

Near  Nebraska  City,  78,  654;  79, 1066, 
1071, 1074. 

Near  Omaha,  78, 664;  79, 1076. 

Near  mouth  of  Platte  Kivor,  78,  672. 

Near  Brownville,  78,672. 

Vermilion,  79, 1080. 


Part  F«— Missouri  River  survey,  moutii  to  Fort  Benton,  includ- 

ingr  survey  from  ntoutii  to  Sioux  City. 


A  ppropriations*    (See  page  740. ) 

En^neers* 

Chief  of  Enginekrs.  Reports,  80, 
167;  81,  229;  82,  226;  83,  233;  84,  237; 
85,  258;  86,  248;  87,  241. 

Enginskr  in  Chakgb. 

Maj.  C.  R.  Suter,  1878-84.  Reports, 
80,  1460;  81.  1659;  82,  1724;  83,  1332; 
84,  1538 ;  85, 1654. 

Transferred  October  21,  1884,  to  Mis- 
souri River  Commission.  Reports,  85, 
1654,  2994,  2996,  3001;  86,  2167;  87,  2913, 
3031. 

Assistants  : 

D.  W.  Wellman.  Reports,  82,  1725; 
83,  1332;  84,  1538;  87,  2946,  3063. 

O.  B.  Wheeler.  Reports,  87, 2929, 2931, 
29ai,  2950,  2955,  2968,  2963,  2966,  2983, 
3074,  3079,  3124. 

J.  A.  Seddon.    Report,  87,  2971,  3079. 

A.  H.  Blaisdell.    Report,  87,  2974. 

A.  Warren.    Report,  87,  2948. 

Operations. 

18YO-88*     Survey  between  mouth 


and  Sioux  City  in  projrress,  80,  1460;  81, 
1659;  82,  1725;  83,  1332. 

1 8§3-§4«  Survey  completed  and 
maps  publinhed  for  the  river  from  mouth 
to  Fort  Pierre,  a  distance  of  1,174  miles. 

18li4-85.  Secondary  triangnlation 
in  progress  below  Glasgow,  85, 21H>6, 3001 . 
Survey  in  pro^reHs  between  Fort  Henton 
and  sioux  City,  85,  3006. 

18§tl-86*  Survey  in  progrcKs  on 
Upper  Missouri,  86,  2167. 

1S§6-8T.  Survey  in  pro^res-s,  87, 
2913,  2922,  2927,  2942,  2046,  2950,  2981, 
3031,  3032,  3043,  3079. 

PliysirnI  characteristics. 

L.-w.  Hlope,  82,  1729;  83.  1337. 
Table  of  distances,  82,  1729;  83,  1337; 
84,  1510. 
Discharp^e  observations,  87,  3081. 
Sediment  observations,  87,  3090,  3121. 

Surveys. 

Maps.  Showing  extent  of  secondary 
triangnlation,  87,  2934,  3052. 
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imiSSOIJRI  RITEK— Contintted. 

Part  O.—Rlissouri  Itiver  month  to  Sioux  €ity.    (See  also  (hage  and 

GascofMde  rivers. ) 

(Inclading  improTement  at  Atchison,  Kans.,  Brownyille,  Nehr.;  Cedar  City.  Mo., 
Council  Bluffs,  Iowa,  and  Omaha,  Nebr.,  Eastport,  Jowa,  and  Nebraska  City,  Nebr., 
Fort  Leavenworth,  Kans.,  Glasgow,  Mo.,  Kansas  City,  Mo.,  Lexington,  Mo.,  Platts- 
mouth,  Nebr.,  St.  Charles,  Mo.,  St.  Joseph,  Mo.,  Sioux  City,  Iowa;  also  surveys  at 
Arrow  Rock,  Boonville,  Brunswick,  and  Tuque  Creek,  Mo. ) 


Appropriations.    (See  page  740.) 

Continuing  system  of  appropriations 
of  great  value,  95, 3971. 

Commerce. 

Commerce  of  the  river,  81,  1650;  85, 
2992;  87,2988,2994,3010,  3012.  3041;  88, 
2320;  90,3370;  91,3737;  92,3262. 

Bridge  requirements,  87, 3060. 

Statistics.  Method  of  collecting,  and 
results  obtained,  93,  3932;  94,3116;  95, 
39K7;  96,  3784;  97,  3860;  98,  3485;  99, 
3676;  1900,4956. 

Mile-tons  carried :  Missouri  River,  1899, 
1,057,761,  as  against  1,929,561  in  1898; 
Osage  River,  3,361,257,  1899,  as  against 
4,175,054  in  1898;  Gasconade  River,  1,387,- 
129,  1899,  as  against  1,832,263  in  1898, 
1900, 4935-4938. 

That  of  Osage  River  of  sufficient  i  mpor- 
tance,  1898,  to  justify  continuous  future 
improvement  of  the  river,  98,  3472;  and 
likewise  that  of  Gasconade  River,  98, 
3472. 

Contracts. 

1  §94-95.  Proposals  for  timber,  pil- 
ing, and  for  building  miscellaneous  build- 
ings at  Osage  River  lock,  95, 3979. 

I  §9«S-96.  Proposals  for  piling*  etc. , 
96, 3780.  McGee,  Kahman  lock  bnuding, 
Osage  River.  Contract  terminated  be- 
cause of  difficulty  of  setting  a  price  for 
extra  work,  96,  3770.  W.  T.  Berthelet, 
3,000  bbls.  cement,  $1.02, 97, 3856. 

1897-9§.  Proposals  for  cement,  98, 
3482. 

1§9§-9P.  J.  S.  Pollard  and  J.  D. 
Wallace,  lock  and  dam  work  (excavation, 
pavin«:,  ironwork,  concrete  work,  etc.), 
$142,465,  99, 3674. 

Eng^ineers. 

Chief  of  Engineers. 

Reports — 

Atchison,  80, 164 ;  81, 266 ;  82, 223 ;  83, 
232*  84  237. 

Brownville,  80,  165;  81,  227;  82,  224; 
83, 232. 

Cedar  City,  80,163;  81,  224;  82,222; 
83, 231. 

Council  Bluffs  and  Omaha,  80, 166;  81, 
228;  82,224;  83,233. 

Eastportand  Nebraska  City,  80,  165; 
81, 227 ;  82,  224 ;  83, 232. 

Fort  Leavenworth,  80,  164;  81,  226; 
82,223;  83,232. 

Glasgow,  80, 163;  81,225;  82,222;  83, 
231. 

Kansas  City,  80, 163 ;  81, 225 ;  82, 223 ; 
83, 231. 


Lexington,  80,  163;  81,  225;  82,  223 
83  231. 

^lattomonth,80,165;  81,227;  82,224 
83, 232. 

St.  Charles,  86,  162;  81,  224;  82,  222 
83.231. 

St.  Joseph,  80,  164;  81,  226;  82,  224 
83  232. 

Sioux  City,  80,  166;  81,  228;  82,  225 
83  233. 

Mouth  to  Sioux  City,  81,229;  82,226 

84,  237;  85,  258;  86,  248;  87,  341;  88 
307;  89,365;  90,  331;  91,  423;  92,  397 
93,  460;  94,  421;  95,  469;  96,  420;  97, 
527;  98,529;  99,617;  1900,595. 

Boards  of  Engineers: 
Missouri  River  Commission.    Reports, 

85,  2989;  86,  2913;  87,  3031;  88,2313; 
89,2741;  90,3361;  91,  3723;  92,  3251; 
93,3921;  94,  3075;  95,  3957;  96,3759; 
97,  3837;  98,  3459;  99, 3655;  1900,  4935. 
Members:  MaJ.  C.  R.  Suter,  chairman, 
1885,  (Lt.Col.)  1888,  (Col.)  1896;  Maj.  A. 
Mackenzie,  1885,  (Lt.Col.)  1895;  MaJ.O. 
H.  Emst,1885-93;  G.  C.  Broadhead,  1885-; 
Wm.  J.  Broatch,  18&5-90;  R.  S.  Berlin, 
1891-97 ;  Maj.  C.  J.  Allen,  1894-95 ;  Lt.  CoL 
A.  Stickney,  chairman,  1896- ;  Mi^*  ^'  H- 
Heuer,  1896-97;  Maj.  T.  H.  Handburv, 
1896- ;  Maj.  W.  L.  Marshall,  1897- ;  C.  L. 
Chaffee,  1897-. 

The  Board  of  Engineers,  New  York, 
N.  Y.,  examined,  1897,  project  of  Capt. 
Chittenden  for  a  lock  and  dam  at  Bren- 
nekes  Shoals,  Osage  River  (lock  No.  1), 
approving  desi^  of  modified  form  of 
drum  weir,  97, 3953. 

Engineers  in  Charge.    (See  Boards.) 
Maj.  C.  R.  Suter,  1875-84.    Reports- 
Atchison,  80, 1417;  81, 1617;  82, 1694; 

83,  1305,  1330;  84,  1535. 
Brownville,  80,  1423;  81,  1625:  82, 

1701  •  83  1303. 
Cedar  City,' 80,  1405;  81,  1606;  82, 

1680;  83,  1328. 
Council  Bluffs  and  Omaha,  80,  1436; 

81,  1636;  82,  1712:  83, 1303,  1331. 
Eastport  and  Neoraska  Citv,  80,  1425 ; 

81,  1629;  82,  1702;  83,  1303,  1330. 

Fort  Leavenworth,  80,  1413;  81, 1617; 

82,  1691 ;  83,  1329. 

Glasgow,  80,  1406;  81,  1609;  82, 1682; 

83,  1303,  1328. 

Kansas  City,  80,  1410;  81,  1614;  82, 
1689;  83,  1305,  1329. 

Lexington,  80,  1409;  81,  1613;  82, 
1687 '  83  1329 

Plattsuionth,  80,  1435;  81,  1634;  82, 
1709 ;  83, 1330. 
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St.  Charles,  80.  1404;  81,  1604;  82, 
1676;  83,1302,1328. 

8t.  Joseph,  80,  1421;  81,  1622;  82, 
1698;  83,  1306,  1330. 

Sionx  City,  80,  1453;  81,  1642;  82, 
1718;  83,1303,1331. 

From  month  to  Sionx  City,  81,  1647, 
1649;  82, 1731;  83,  1301;  84,  1533:  85, 
1654,3017.  Transferred  to  Missonri  River 
Commission.  Reports,  84, 237 ;  85, 2989, 
2999;  86,  2167;  87,  2419,  3026,  3097. 

Snryeys,  Arrow  Rook,  Mo.,  82,  1733; 
Boonville,  Mo.,  81,  1661;  Brunswick, 
Mo.,  81,  1668;  Tuque  Creek,  Mo.,  81, 
1667;  87,  2914,  3026,  3097. 

Lt.  T.  A.  Bingham,  1885-90.  Reports, 
85,  3006;  87,  2921,  .3036;  88,  2317;  89, 
2753;  (Capt.)  90,  3375. 

Capt.  H.  M.  Chittenden,  1889-99.  Re- 
ports, 89,  2760;  90,  3419;  97,  3870; 
(Osage  River  lock  and  dam),  97,  3933; 
Osage  and  Gasconade  rivers,  98,  3539. 

Lt.  J.  C.  Sanford,  1890-96.  Reports, 
90,  3367;  91,  3733;  92,  3259;  93,  3929; 
95,  3987;  (Capt.)  96,  3784. 

Lt.  J.  F.  Mclndoe,  1894.  Report,  94, 
3083. 

Assistants  : 

8.  W.  Fox.    Reports— 

Cedar  City,  80,  1405. 

Glasgow,  80, 1407;  81,1610;  82,1683. 

Arrow  Rook,  82, 1734. 

St.  Charles,  83, 1309;  85,3027. 

St.  Joseph,  87, 3107 ;  88, 2357 ;  89, 2765 ; 
90,3428;  91,3835;  92,3278. 

Shore-line  surveys,  91, 3804. 

Omaha  Division,  93, 4223 ;  94, 3125 ;  99, 
3701. 

St.  Joseph  Division,  93, 4228;  94, 3128. 

Kansas  City  Division,  93,  4232;  94, 
8130;  98,  3512;  99,  3688,  3716;  1900, 
4981. 

Gasconade  Division,  93, 4258;  94, 3152; 
95,  4031;  96,  3838:  97.  3919;  98,  3527; 
99,3705;  1900,^3. 

Osage  Division,  97, 3908. 

J.  W.  Nier.  Reports,  Kansas  City,  80, 
1410;  81,1615;  82,1690;  83,1315. 

D.  W.  Church.    Reports- 
Fort  Leavenworth,  80, 1414. 
Atchison,  80, 1418;  83,1425. 
St.  Joseph,  80, 1421;  81, 1623;  82, 1699; 
83, 1324. 

Capt.  Handbnry.  Reports,  Brownville, 
80,1425;  Plattsmonth,  80, 1450. 

L.  £.  Cooley.  Reports,  Eastport,  80, 
1426;  St.  Charles,  81, 1604. 

C.  B.  Davis.    Report,  Omaha,  80, 1437. 

C.  S.  Pease.  Reports,  Omaha,  80,  3637 ; 
82, 1712;  83, 1303;  84, 1536. 

T.  C.  Bradley.  Report,  Cedar  City,  81, 
16/7. 


G.  T.  Nelles.  Reports,  Fort  Leaven- 
worth, 81, 1617;  82, 1692. 

W.  H.  Hammond.  Report,  Brownville, 
81, 1626. 

A.  S.  Potter.  Reports,  Eastport,  81, 
1630;  82,1706;  83,1311. 

£.  C.  Shankland.  Reports,  Lexington, 
81,1634;  82,1688. 

W.  H.  McKnew.  Reports,  Plattsmoutb, 
81,1634;  82,1701). 

T.  M.  Hams.  Reports,  St.  Charles,  82, 
1676  j83, 1306. 

I.  W.  Pearl.  Report,  Brownville,  82, 
1702. 

S.  II.  Yonge.    Reports — 

Kansas  City  Division,  83,  1316;  84, 
1537;  85,3023;  87,3008;  88,  28.')9;  89, 
2785;  90,3435;  91,  3848;  92,  3290;  93, 
42a5. 

Sionx  City,  80, 1454 ;  81, 1242;  82, 1719. 

Osage  Division,  93,  4235;  94,  3130; 
95.4014;  96,3815. 

Omaha  Division,  97,  3894,  3902,  3907; 
98, 3496. 

J.  A.  Seddon.    Reports — 
Physical  data,  88,  2355;  91,  3827;  92, 
3273;  94,3112. 
Discharge,  96, 3806. 
Filling  and  emptying  locks,  97, 3936. 

W.  R.  De  Witt.  Report,  permanent 
benchmarking,  89, 2782. 

O.  B.  Wheeler.  Reports,  triangula- 
tion,  surveys,  etc.,  90,  3398;  91,  §756; 
94,3085. 

G.  A.  Marr.  Reports,  triangalation, 
surveys,  etc.,  90, 3403;  91, 3745. 

C.  F.  Potter.    Reports — 
Omaha,  90, 3422, 3427 ;  91. 3833. 
Shore  line  surveys,  91, 3802. 
Sioux  City,  91, 3832;  92, 3273. 

D.  W.  Wellman.  Report,  permanent 
bench  marking,  91, 3807. 

A.  H.  Blaimlell.  Reports,  gaugings, 
surveys,  bridges,  etc.,  91, 3819;  92,  3271; 
93,  4221;  94,  3108;  95,  4000;  96,  3802; 
97,  3859,  3893;  98,  3483,  3484,  3485;  99, 
3675,3676;  1900,4955,4956. 

Lt.  H.  M.  Chittenden.  Report,  above 
Sionx  City.  91, 3821. 

O.  W.  Ferguson.  Report,  precise  lev- 
els, 93, 3955. 

J.  A.  Paige.  Report,  precise  levels,  93, 
4134. 

O.  H.  B.  Turner.  Reports,  precise  lev- 
els, Hurveys,  etc.,  93, 4218 ;  94, 3089. 

C.  M.  Winchell.  Report,  topographical 
work,  95, 3999. 

J.  C.  Meredith.  Reports,  Omaha  divi- 
sion, 95,  4001,  4008,  4011;  96,3809,3812, 
3813, 3814. 

T.  Schoonmaker.  Reports,  Osage  River 
lock  and  dam,  95, 4045;  96, 3857. 
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L.  P.  Bntler.  ReportB,  Gasconade 
River,  95, 4046;  96,3800;  97,3943. 

F.  B.  Maltby.    Reports — 
Smvey8,etc.,96,3797;  97,3857. 
Cement  tests,  97, 3941. 
Osage  River,  98, 3541 ;  99, 3744 ;  1900, 
5000. 
Gasconade  River,  99,  3745,  1900, 5004. 

B.  Smith.  Report,  examination,  Osage 
River,  96, 3798. 

Legal  proceedinffs 

Negotiations  for  purchase  of  additional 
laud  for  lock  and  dam  at  Osage  River, 
97, 3846. 

JLegrislation* 

State  of  Missouri  ceded  to  United 
States  jurisdiction  over  some  land  lying 
at  the  site  of  the  proposed  lock  and  dam 
on  Osage  River,  95,39()8. 

Obstructions* 

Profiles  of  bridges  over  the  Missouri 
River  at  Bismarck,  Atchison,  Sioux  City, 
Fort  Leavenworth,  Blair,  Kansas  City, 
Omaha,  Randolph,  Sibley,  Plattsmouth, 
Glasgow,  NebniskaCity,  Boonville,  Rulo, 
St.  Charles,  and  St.  Joseph,  88, 2319;  89, 
2756, 

Measurement  of  bridges  over  the  river, 
93,  3944. 

List  of  bridges  over  the  river,  94, 3108 ; 
96,3860;  and  their  inlluenceas  obstruc- 
tions, 97,  3893. 

List  of  steamboat  wrecks  that  hap- 
pened on  the  river  from  opening  of  steam- 
boat navigation  up  to  1897,  97,  3870. 

Lowest  points  of  bridges  over  the  river, 
96,  3804. 

Operations* 

l§79-80.  Atchison,  2,572  f.  of  bank 
at  McQueens  Bend  revetted,  80,  1417. 
Cedar  City,  1,100  f.  of  shore  revetment 
placed  along  city  front  and  1,900  f.  of 
weed  dike  placed  near  Cedar  City  Bend, 
80,  1405;  82,  1680.  Council  Bluffs,  800 
f.  of  floating  weed  dike  placed  and  5,550 
f.  of  bank  revetment  constructed ;  850  f. 
of  experimental  wire  curtain  placed  in 
bend  below  Florence,  80, 1436-1449.  East- 
port,  repairs  to  work  of  previous  seanon, 
1,200  f.  of  sand  fence,  3,000  f.  of  willow 
curtain  dike,  and  1,000  f.  of  wire  screen 
dike  placed,  80,  1425-1435.  Fort  Leav- 
enworth, 1,570  f.  shore  revetment  placed 
at  month  of  Bee  Creek,  300  f.  of  brush  dike 
placed  below  bridge,  80, 1414.  Glasgow, 
2,385  f.  weed  dike  and  1,900  f.  of  shore 
protection  placed,  80, 1406.  Kansas  City, 
repairs  to  previous  work  and  5,042  f.  of 
shore  protection  placed,  80,  1410.  St. 
Joseph,  2,000  f.  of  shore  revetted  in  front 
of  city,  80,  1421.  Sioux  City,  repairs  to 
dike  of  previous  season,  300  f.  floating 
brash  dike  and  2,000  f .  of  shore  protection 
placed,  80;  1453. 


ISSO-Sl.  Brown vilie,  cloenre  ot 
Sonera  Chute  with  weed  dike;  prepara- 
tion for  construe ti on  of  wire  net  dike, 
81,  1626,  1628;  82,  1702.  Cedar  City, 
wire  screen  dike  placed  at  Cedar  City 
Bend  to  replace  the  failing  weed  dike, 
81, 1606, 1608 ;  82, 1680.  Council  Bluffs, 
operations  confined  to  repairs  of  former 
work,  81,  1636.  Eastport,  previona  sea- 
son's work  swept  away;  1,800  f.  brush 
fence  placed  on  bar.  opposite  Nelighs; 
2,250  f.  brush  dike  placed  near  Copelands 
Bend,  81,  1629,  1632;  82,  1708.  Fort 
Leavenworth,  operations  confined  to  re- 
pairs of  old  work,  81,  1617.  Glasgow, 
5,630  f.  of  bank  revetted  in  bend  above 
city,  81,  1609.  Lexington,  5,000  f.  of 
shore  revetment  placed  above  city,  81, 
1613.  St.  Charles,  closnre  of  chute  behind 
island,  construction  of  dike  at  head  of 
island  and  at  Downings  Point,  81,  1604. 
St.  Joseph,  repair  of  old  work,  81,  1622. 
Surveys  made  at  Boonville,  81,  1661;  at 
Brunswick, 81, 1668,  and  at  Tuqne  Creek, 
81,  1667. 

lN81-§d«  Atchison,  permeable  dikes 
continued,  82,  1694.  Methods  of  con- 
struction, 82,  1696.  Brownville,  comple- 
tion of  wire  screen  dike  closing  Sonera 
Chute;  ultimate  destruction  of  the  wire, 
82, 1701, 1703.  Cedar  City,  completion  of 
wire  screen  dike  at  Cedar  City  Bend,  82, 
1680.  Council  Bluffs,  repairs  to  Omaha 
revetment;  dike  and  training  wall  con- 
struction near  Florence.  82,  1712,  1714. 
Eastport,  buoy  and  pile  dike  built  above 
Copelands  Bend,  82,  1705,  1708.  Fort 
Leavenworth,  repair  of  work  of  previoos 
year;  destruction  of  works,  82,  1694. 
Glasgow,  shore  revetment  placed  at  Cam- 
bridge and  Middle  bends,  82, 1682.  Kan- 
sas City,  revetment  of  bank  below  Qnin- 
daro,  82,  1698.  Lexington,  3,160  f.  of 
stone  protection  placed  opposite  city,  82, 
1688.  Plattsmouth,  construction  of  train- 
ing dike  at  mouth  of  river,  82, 1709, 1710. 
St.  Charles,  continuation  of  dike  con- 
struction at  Downings  Point  and  St. 
Chnrles  Island,  82, 1676, 1678.  St.  Joseph, 
shore  protection  and  dike  work  at  Bon 
Ton  Bend  and  revetment  at  £11  wood 
Point,  82, 1699.  Sioux  City,  construction 
of  wire  screen  dike  from  right  bank  12 
miles  below  city,  82,  1718.  Survey  of 
Arrow  Rock,  Mo.,  82,  1733. 

i§§9-83.  Atchison,  permeable  train- 
ing dikes  were  constructed  from  the  left 
bank  above  the  bridge  for  the  rectifica- 
tion of  the  channel  approaching  the 
bridge,  83,  1305,  1325.  Council  Bluffs, 
operations  were  confined  to  repairs  of  the 
Omaha  revetment  and  discharge  obser- 
vations at  Florence,  83. 1303.  Eastport, 
5,160  f.  of  revetment  placed  in  the  bend 
above  Eastport,  83, 1303,  1311.  Kansas 
City,  8,750  f.  of  revetment  placed  in  Kaw 
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Bend,  83,  1305,  1316.  Lexington,  4,200 
f.  of  revetment  plaeed  on  left  bank,  oppo- 
site city,  83,  1305,  1315.  St.  Charles, 
2,250  f.  of  shore  revetment  placed  at  St. 
Charles  Bend,  83, 1302, 1309.  St.  Joseph, 
the  Ellwootl  revetment  was  repaired  and 
extended,  83,  1305,  1324.  Sioux  City, 
extension  of  training  dike  commenced  m 
1879-80  destroyed  daring  winter,  83, 
1303  1314. 

1 883-84.  Completion  of  St.  Charles 
Bend  revetment;  Omaha  revetment  ex- 
tended 1,270  f.  and  2,500  f.  of  old  work 
repaired;  constraction  and  repair  of 
plant,  84,  1534. 

1 884-85*  Operations  continued  nn- 
der  direction  of  Missouri  River  Commis- 
sion ;  revetment  placed  at  Parkville  and 
Quindaro  and  Knw  bends,  85,  3002,  3018, 
3021,  3024. 

1885-86*  Bank  revetment  placed 
in  vicinity  of  St.  Joseph  and  Kansas 
City,  86,  2167. 

1886-87.  Progress  on  EUwood  re- 
vetment at  St.  Joseph  and  on  protection 
of  banks  at  Kaw  and  Quindaro  1)end8, 
87,  2914.  Bank  revetment  at  Bon  Ton 
Bend ;  pile  dike  construction  and  shore 
revetment  near  Kansas  City,  87,  3031, 
3097,  3098,  3107. 

1887-88.  Construction  and  repair 
of  plant;  557  c.  y.  rock  used  in  completion 
of  revetment  in  Lower  Boa  Ton  Bond; 
3,000  c.  y.  rock  placed  in  El  wood  revet- 
ment; 2,960 1.  f.  of  bank  tevetnient  com- 
pleted at  East  Bottoms ;  4,500 1.  f.  of  bank 
protected  at  Little  I'latte  Bend;  20,261  c. 
y.  rock  quarried,  and  5,956  cords  brush 
cut;  1,400 1.  f.  of  mattress  built  in  repair 
of  Kaw  Bend  revetment,  88, 2356-2367. 

1888-89.  4,2.501.  f.  of  pileand  bnish 
dike  built  at  Sioux  City,  89, 2763.  Re- 
p<iir  and  reconstruction  of  plant,  89,2765. 
1,825  c.  V.  rock  used  in  repair  of  Bon  Ton 
revetment,  89, 2767.  318,080sq.  f.  of  mat- 
tress woven  at  Bon  Ton  revetment  exten- 
sion, 89, 2767.  136,700  sq.  f.  of  mattress 
work  woven  and  placed  at  Kaw  Bend 
revetment;  repair  of  plant,  89, 2793. 

1880-90.  1,575  snags  removed  and 
1,048  trees  cut,  90, 3364.  13,00(1.  f.  of  pile 
and  mattress  revetment  built  at  Omaha, 
90,  a422.  Repairs  to  plan  t,  90  3424.  2()0 
c.  y.  rock  used  in  completion  of  dike  con- 
struction at  Sioux  City,  90,  3427.  4,810 
1.  f.  of  brush  mattress  bank  protection 
built  at  Nebraska  City,  90,  3428.  5,i:»3 
L  f.  of  bank  graded,  aild  4,922  1.  f.  of  mat- 
tress woven  at  Rnlo,  90, 3431 .  Repairs  to 
plant  at  Kansas  City  division,  90, 3435. 
6,658  1.  f.  of  bmsh  mattress  and  stone  re- 
vetment construct<ed  at  Bee  Creek  Bend, 
90, 3437.  3,935  1.  f.  of  brush  and  stone 
revetment  laid  at  Nigger  I$end,  90,  3439. 
1,918  1.  f.  of  brush  and  stone  revetment 
laid  at  Kaw  Point,  90, 3441.    Repairs  to 


Harlem  and  Kansas  City  dikes,  90, 3442. 
Repairs  to  Kaw  Bend  at  East  Bottoms 
revetment,  90, 3441.  1,302 1.  f.  of  pile  and 
brush  mattress  dike  built  at  Miami,  90, 
3445. 

18fN^91.  Repairs  to  dikes  in  vicin- 
ity of  Sioux  City,  91,  3832.  Repairs  to 
plant  at  Omaha,  91,  3834.  940 1.  f.  of 
brush  and  rock  bank  revetment  built  at 
NebraskaCity,  91, 3835.  Repairof  plant 
at  Nebraska  City,  91, 3837.  Repair  and 
construction  of  plant  at  St.  Joseph,  91, 
3839.  3,295  1.  f.  of  pile  dike  built  at  St. 
Joseph,  91, 3811, 3843.  1,240 1.  f.  of  bank 
revetment  completed  at  St.  Joseph,  91, 
3845.  3,500 1.  f.  of  willow  curtains  woven 
and  placed  upon  dikes  at  Atchison,  91, 
3847.  7i'0  l.fCof  bank  revetment  built 
above  the  Harlem  dikes,  91, 3849.  630  1. 
f.  of  single  and  856 1.  f.  of  double  row  dike 
built  at  Kansas  City,  91, 3850.  836  cords 
of  brush  and  31,977  1.  f.  of  cottonwood 
piling  procured,  91, 3851. 

1891-99.  9,220  1.  f.  of  bank  revet- 
ment constructed  in  vicinity  of  Council 
Bluffs,  92,  3274.  Repairs  to  plant  at 
Nebraska  City,  92,  3279.  14,246  1.  f.  of 
bank  revetment  constructed  at  Belmont 
Bend,  92,  3280.  Repairs  to  break  in 
Elwood  revetment,  92,  3282.  3,000  1.  f.  of 
bank  revetment  constructed  at  Bon  Ton 
Bend,  92, 3283.  Extension  .and  repair  of 
pile  dikes  in  vicinity  of  St.  JoKcph,  92, 
3286.  Repairs  to  Little  Platte  Bend  and 
Kaw  Bend  revetments,  92,  3290.  431  1.  f. 
of  double-row  and  993  1.  i.  of  triple-row 
dike  constructed  in  extension  of  Kansas 
City  and  Harlem  dikes,  92,  3293.  1,244 1. 
f.  of  single,  3,472  I.  f.  of  double,  and  4,760 
1.  f.  of  triple-row  dike  constructed  in 
Group  I,  First  Reach,  92,  3301.  165  f.  of 
double-row  dike  and  1,400 1.  f.  of  triple- 
row  dike  built  in  Group  II,  First  Reach, 
92, 3304.  120 1.  f.  of  double-row  dike  and 
4,001  1.  f.  of  triple-row  dike  built  in 
Group  III,  First  Reach,  92, 3306.  389 1.  f. 
of  double-row  dike  and  895  1.  f.  of  triple- 
row  dike  built  in  Cedar  Island  Group,  92, 
3309. 

1893-93.  Council  Bluffs,  revetment 
on  Iowa  shore  extended,  2  pile  dikes  built, 
revetment  strengthened,  and  minor  re- 
pairs made.  St.  Joseph,  revetment  re- 
paired. Kansas  City,  revetment  repaired 
and  extended.  In  first  reach  17,000  1.  f. 
pile  dike  built,  and  about  8,000  1.  f.  re- 
vetment built,  repaired,  and  extended. 
Over  2,000  obstructions  removed.  93, 
3921.    Gauses  maintained,  93,  4221. 

1893-94.  Council  Bluffs,  2,600  f. 
bank  protected  where  broken.  4,500  f. 
damaged  revetment  repaired  at  St. 
Joseph.  Osage  Division,  revetment 
work,  and  10,472  f.  of  permeable  dike 
work  built,  and  a  1,525- f.  oam  built  across 
Osage  Chute.   Gasconade  Division,  10, 175 
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f.  of  permeable  dikes  built;  plant  re- 
paired; almost  1,000  snags  acd  other 
obstractious  removed,  94, 3075.  Gauges 
maintained.    94,  3108. 

l§94-95«  Omaha,  dike  bnilding  in 
progress.-  Dike  repairs  at  St.  Joseph. 
Considerable  work  done  at  Atchison  to 

Erevent  erosion.  Dike  work  begun  at 
reavenwortli.  18,693  f.  of  dike  work  iu 
progress  in  Osage  Division.  In  Gascon- 
ade Division  over  15,000  f.  dike  work; 
about  2,000  obstructions  removed.  Large 
number  of  snags,  etc.,  removed  from 
Osage  River,  and  prepnxatiouH  made  for 
beginning  lock  and  dam.  Snags  removed 
from  Gasconade  Kiver,  and  nearly  1,000 
f.  bank  revetted.  95,  3960.  Gauges 
maintained,  95,  4000. 

l§95-90«  Dike  work  at  Omaha. 
Dikes  repaired  at  St.  Joseph.  Two  dikes 
built  at  Leavenworth  to  relievo  danger 
to  approach  of  railroad  bridge.  Dikes 
built,  revetments  constructea  and  ex- 
tended in  Osage  Division.  An  unusual 
amount  of  repair  work  in  Gasconade 
Division,  due  to  Hoods;  dikes  and  revet- 
ments built  and  extended ;  nearly  2,000 
snags  and  other  obstructions  removed. 
Look  and  dam  building  begun  on  Osage 
River.  Obstructions  removed  from  Gas- 
conade River  and  a  neries  of  dikes  bnilt. 

96,  3763.    Ganges  maintained,  96,  3802. 
1896-97.    From  Omaha  to  Council 

Bluffs,  draining  and  a  system  of  cross 
dikes  built  at  Nebraska  City;  syHtem  of 
dikes  built  to  protect  revetment.  Work 
of  bringing  the  Osage  into  the  Missouri 
above  Dodds  Island  and  closing  the  chute 
south  of  the  island  in  progress;  dikes 
extended  and  repaired,  and  new  dikes 
built  and  re^  etment  repaired.  In  Gas- 
conade Division  revetment,  dike  con- 
struction, and  repairs;  building  of  ex- 
perimental bankhead  designed  as  a 
substitute  for  revetments;  care  and  re- 
pair of  plant,  etc.  About  1,000  snags, 
etc.,  removed  from  Osage  River;  coffer- 
dam of  lock  excavated,  and  materials 
gathered  for  building  dam.  Snags,  etc., 
removed  from  Gasconade  River;  rock 
quarried,  and  over  1,000  f.  dikes  built. 

97,  3840.  Gauges  maintained,  97,  3839, 
3859. 

l§9Y-98.  Nebraska  City,  riprap- 
ping,  and  several  pile  dikes  built.  Sys- 
tem of  3  dikes  built  at  Leavenworth. 
Below  Kansas  City,  training  and  protect- 
ing work;  bankheads  built  at  several 
places.  Gasconade  Division,  earth  exca- 
vation and  embankment  work  for  new 
junction  of  Osage  and  Missouri  rivers; 
experimental  dike  work  ;  dikes  repaired 
and  bailt;  extension  of  baukheads  and 
much  miscellaneous  work.  About  500 
obstructions  removed.  Lock  and  dam 
building  under  way  at  Osage  River,  and 


model  of  dam  bnilt  and  observed  to  work 
satisfactorilv.  98,  3462;  gauges  main- 
tained, 98,  3484. 

l§9§-99.  About  500  obstructions 
removed.  Revetments  btiilt,  repaired, 
and  extended,  and  miscellaneous  work 
done  at  various  places  in  Omaha  Division. 
Dike  construction  in  Gasconade  Divi- 
sion, and  preparations  made  to  control 
new  Junction  of  Missouri  and  Osage; 
revetments  repaired  and  extended.  Prep- 
arations for  con  tinning  work  on  lock  and 
dam  on  Osage  River.  99,  3658;  gauges 
maintained,  99,  3675. 

1899-1900.  About  1,000  obstmo- 
tions  removed.  Revetment  work,  dike 
construction,  etc.,  at  various  places  in 
Omaha  Division  and  at  other  places.  Ice 
harbor  made  for  i>lant  at  Musics  Ferry. 
Dikes  and  revetment  built  in  Gasconade 
Division,  and  some  repaired.  Lock  and 
dam  almost  completea  on  Osage  River. 
Snags,  etc.,  removed  from  Gasconade 
River,  and  dams  constructed  at  several 
places.  1900,4938;  gaugea.maintained, 
1900,  4955. 

Piiysical  ciiaracteristics.  (See 
Surveys  and  Maps.) 

General  description  of  river,  81,  1650. 

Cross  sections  before  and  after  improve- 
ment at  Atchison,  83,  1328. 

Changes  in  1880  in  vicinity  of  Brown- 
ville,  81,  1627;  of  Omaha,  81,  1637. 

Formation  of  cut-off  near  Omaha,  82, 
1712. 

Ice  observations  at  Nebraska  City,  81, 
1630. 

Floods  in  1881,  81,  1643;  83,  2757. 

River  sections,  slope,  and  discharge, 
81,  1644,  1650,  1651. 

Drift  deposits,  81,  1651. 

Sediment,  81,  1651;  87,  3090,  3121. 

Depth  of  bed  rock,  81, 1651. 

Discharge  observations,  87,  3081. 

Dates  of  ice  closings  aud  openings  on 
the  Missouri  River,  1872-1887,  88,  2325; 
90,  3392. 

Descriptions  and  elevations  of  bench 
marks  on  the  Missouri  River,  referred  to 
St.  Louis  City  directrix.  May,  1888,  88, 
2328;  May,  1890,  90,  3393. 

Slope  jtrofiles  of  Missouri  River  from 
St.  Charles  to  Sioux  City,  89,  2756. 

Report  on  bearings  in  the  Missouri 
River  Valley,  90,  3375. 

Rock  profiles  iu  the  vicinity  of  St. 
Charles,  Mo.,  90,  3390. 

Borings  at  St.  Charles,  Sibley,  Ran- 
dolph Bluff,  Kansas  City,  ard  Bellefon- 
taine  Bluffs,  Mo.;  Leavenworth,  White 
Cloud,  and  Quiudaro,  Kans. ;  Rulo,  Arago, 
Nebraska  City,  Plattesburg,  Omaha,  and 
Blair,  Nebr. ;  Sioux  City,  Iowa;  Cham- 
berlain, S.  Dak. ;  Bismarck,  N.  Dak.,  90, 
3390. 
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Water-gange  readings  for  1891^  91, 
3819. 

Tables  showing  mean  daily  stage  and 
discharge  of  Missouri  Bfyer  from  1879  to 
1880,  91,  3822,  3825. 

Table  showing  total  annnal  discharge 
of  Missouri  Biver  from  1879  to  1890,  91, 
3827. 

Areas  of  cross  sections  in  vicinity  of 
dikes  oonstmoted  in  First  Beaoh,  92, 
3310. 

Distances  of  various  points  on  the  river, 
93,3944. 

Cross  sections:  Osage  Division,  93, 
4248;  94,  3140;  Gasconade  Division,  94, 
3158. 

Beanlts  of  rock  borings  in  the  river 
valley,  94,  3111. 

Data,  1885-1893,  94,  3113. 

The  shallow  and  tortuons  channels 
found  to  be  susceptible  to  the  improve- 
ment plans  of  the  commission.  8iz  to  8 
f.  to  be  counted  on,  and  probably  greater 
depth,  if  improvement  were  continued. 
Natoral  deptns  3  f.,  and  often  2^  f,  95, 
3970- 

Immense  area  of  accretions  built  up 
by  dike  work  in  Osage  Division  and  a 
good  navigable  channel  existing,  1896, 
where  formerly  there  was  the  most 
troablesome  part  of  the  river,  96,  3767. 

J^w  water  discharge.  Tabulation  of 
results,  96,  3805. 

Osage  Biver:  Good,  navigable  stage 
foand  to  be  possible,  1898,  without  re- 
coarse  to  costly  system  of  locks  and 
dams,  98,  3472. 

Floods  of  1898-99  subjected  the  works 
to  severe  strain,  99,  36&. 

Floods  and  ice  damaging  works.  (See 
each  annnal  report,  at  beginning.) 

Plans.    (See  Prajeota.) 

By  M%j.  Snter  for  improving  river  at 
Arrow  Bock,  BoonvlUo,  Brunswick,  and 
Tuque  Creek,  Mo.,  with  permeable  dikes 
and  shore  protection.  81, 1661, 1667, 1668 ; 
32,  1733. 

Private  ^irork. 

Considerable  work  done  at  Atchison 
by  railroad  and  bridge  companies  to  pre- 
vent destruction  or  their  property  by 
eroding  bend,  95,  3961. 

Large  break  in  revetment  at  Council 
Bluffs  repaired  by  railroad  company,  99, 
3663. 

Projects*    ( See  Plans, ) 
By  M%|.  Snter,  arrest  of  deposits  at 

Sortions  of  the  river  designed  to  be  aban- 
oned,  causing  the  river  to  build  np  new 
banks  and  excavate  new  channels  at 
portions  requiring  improvement,  the 
holding  of  such  new  lines  and  the  pro- 
tection of  banks  against  eroRJon  by  lij^ht 
mattress  protection.    Estimate,  $10,000 


per  mile.  81, 1658;  82,  226,  1732;  ap- 
proved by  Missouri  Biver  Commission, 
85,  2991,  2999,  3003. 

The  act  of  Sept.  19, 1^90,  provided  that, 
with  certain  specified  exceptions,  the  ap- 
propriation of  that  year  should  be  ex- 
pended on  the  river  below  Sioux  City  in 
a  systematic  improvement  of  the  river 
from  its  month  up  in  reaches  to  bo  des- 
ignated by  the  Commission.  Biver 
(fivided  into  Hix  reaches.  The  first  reach 
divided  into  the  Gasconade  and  Osage 
divisions.    97,  3841. 

Osa^e  Biver:  By  Commission,  1894,  for 
removmgs  8na<;s  and  other  obstructions 
for  lock  and  dam  at  Brennekes  Shoals; 
estimated  cost,  $265,000,  95,  3966.  Be- 
duction  of  elevation  of  lower  sill  of  lock 
by  5  f.,  due  to  eifect  of  dredging  on  adja- 
cent water  surfaces,  96,  3770.  By  Capt. 
Chittenden,  1897,  for  concrete  lock  220  f. 
by  42  f.,  and  a  dam  in  10  75'f.  sections, 
separated  by  9  piers  10  f.  by  13  f.  at  the 
base,  materials  to  be  wood,  iron,  and 
stone ;  the  foundations  of  both  structures 
to  be  built  on  piling  and  timber  grillage. 
Novel  form  of  drum  weir  used.  (See 
Hoards  of  Engineers,)  Final  estimated 
cost,  $325,000.  97, 3946.  Estimates,  and 
discussion  of  strains,  97,  3953,  3956. 
Costly  system  of  improving  river  with 
locks  and  dams  considered  unnecessary, 
1898,  98,  3472. 

Probability  that  the  improvement  of 
the  first  reach  might  be  completed  for 
less  than  between  $3,000,000  and  $3,500,- 
000,  96,  3772. 

Specifications  for  dikes,  96,  3841. 
Total  cost  of  dike  work,  Gasconade  Divi- 
sion, 96, 3849. 

All  the  works  in  the  first  reach  united 
into  one  division,  the  Gasconade  Divi- 
sion, 97,  3846;  98,3466. 

The  results  obtained  by  the  Commis- 
sion, up  to  1897,  showed  beyond  question 
the  practicability  of  controlling  the  river, 
holding  its  banks  to  give  ample  channels 
for  navigation ;  but  the  cost,  and  the  un- 
certainty of  the  permanency  of  the  work, 
and  the  slowness  of  progress  disconrag- 
in)D^  to  Congress.  Congress  yielding  at 
this  time  to  demands  for  applications  of 
considerable  portionn  of  the  reduced  ap- 
propriations to  isolated  places  where  the 
only  objects  to  be  attained  would  be  the 
protection  of  local,  unimportant,  and 
often  private  interests,  97,  3847;  99, 
3666. 

Filling  and  emptying  of  locks ;  general 
methods;  study,  97,  8936. 

New  system  of  bank  protection  prom- 
ising large  reduction  in  cost  of  protec- 
tion work,  98,  3472. 

The  work  of  the  Commission  on  the 
river  had  not  developed,  np  to  1900,  so  as 
to  render  the  submission  of  an  estimate 
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for  annual  maintenance  possible,  1900, 
4947. 

Impossibility  of  carrying  on  work  with 
any  degree  of  efficiency  under  the  system 
of  appropriations  in  practice,  1900,  4947. 

The  completion  of  the  plans  of  the 
roiutiiission  in  the  first  reach,  opening 
tbo  river  from  its  month  to  Jeffernon 
City,  would  fully  demonstrate  the  advis- 
ability or  inailvisability  of  continuing 
the  works  of  improvement  in  the  upper 
parts  of  the  district  of  the  commission, 
1900,  4947. 

Gasconade  River:  Commission  recom- 
mended $15,000  per  year  for  the  improve- 
ment of  this  stream,' 1900,  4948. 

Su rvcy s.   ( See  Physical  characterUHos. ) 

For  outlines  of  suri'eys,  examinations, 
etc.,  see  beginning  of  each  annual  report. 

Bench  marks.  (See  Physical  characier- 
isHoSjpar.  IS.) 

At  Boonville,  Brunswick,  and  Tuque 
Creek,  Mo.,  ordered  by  act  of  June  14, 
1880,  made  under  direetion  of  Maj.  Suter, 
1880,  81,  1661,  1667,  1668. 

At  Arrow  Rock,  Mo.,  ordered  by  act  of 
Mar.  3,  1881,  made  under  direction  of 
Maj.  Suter,  1881,  82,  1773. 

Three  Forks,  Mont.,  to  Fort  Benton, 
'  Mont.,  91,  3745. 

Index  to  data,  1885-93,  94,  3113. 

H arbor  1  ines,  Kansas  C i  t y ,  es tabl i shed 
by  the  Commission,  94,  3159. 

Examination  of  Osage  River,  96,  3798. 

Precise  levels:  St.  J(»Heph  to  St. 
Charles,  93, 3955,  St.  Joseph  to  mouth  of 
river;  tabulation  of  resultH,  93,  3963. 
Bench  marks,  St.  Louis  to  St.  Joseph, 
93,  4089.  Sioux  City  to  St.  Joseph,  93, 
iVii.  St.  Louis  to  St.  Joseph;  tabula- 
tion of  results,  93,  4136.  Bench  marks,- 
St.  Joseph  to  Sioux  City,  93,  4210.  (lauge 
bench  marks  connected  by  line  run  from 
Sioux  City  to  river  mouth,  1892,  93, 
4218.  Geodetic  and  elevation  monument 
and  meridian  stone  set  in  capitol  gt'onnclH 
at  Jefferson  City,  Mo.,  94,  3085.  Blair, 
Nebr.,  to  Dewitt,  Mo.,  bench  marks,  94, 
3091;  tabulation  of  results  of  precise 
levels,  94,  3095. 

Triangnlation :  Secondary,  89,  2753; 
90,  3398;  91,  3756;  92,  3259.  Geo- 
graphical i)osition8  of  the  various  points 
on  the  river,  93,  3942.  System  of  the 
CommiRsion  connected  to  the  primary 
triangnlation  system  of  the  Coast  and 
Geodetic  Survey,  94,  3085.  Missouri 
River  Valley,  Sioux  City  to  river  mouth, 
party  organized.  9  >,  3958. 

Topographical  survey,  96,  3797. 

Maps  : 

Accretions  and  dikes,  96,  3860.  Ab- 
atis work,  Chamois  Reach,  99,  3712.* 

Bankhead    construction    details,    97, 


3960:  98,3548;  97,  3712;  (photograph) 
99,3744;  1900,4973. 

Chute,  metho<l  of  closing,  98,  3548. 

Cross  sections:  Osage  division,  95, 
4048;  96,  3860;  97,  3960.  Gasconade 
division,  95,  4048;  96,  3860;  97,  3960. 
Omaha  division,  98,  3.548.  Jefferson 
City,  1900,  4973. 

Dams :  Osage  Chute  dam,  94, 3150 ;  96, 
3860. 

Discharge  observations,  1895,  96, 3860. 

Dikes:  Construction  details,  89,  2778, 
2790;  93,  4256;  94,3150;  95,4048;  96, 
3860;  97,  3960;  98,  3548;  99,  3700.  Pro- 
files, 94,  3150;  96,  3860;  97,  3960.  Dike 
and  mattress  work,  95, 4048.  Ilvdraulio 
p-atliug  of  dikes,  96,  3860.  Old  dikes 
in  good  repair,  Osage  River,  98,  3518. 
Dikes  and  curtain  work,  99,  3712.  Kaw 
River  dikes,  99,  3700.  Leavenworth, 
99,  3700.  Dike  work  and  its  effects  in 
various  reaches,  96,  3860;  99,  3744.  At 
end  of  curve,  1900,  4963.  Little  Pigeon 
Creek.  1900,  4963. 

Divisions:  First  Reach,  95,  4048;  Gas- 
conade Division,  93,  4264;  94,3158;  95, 
4048;  96,  3860;  97,  3960;  98,  3548;  1900, 
4973.  Kansas  City  Division,  93,  4235. 
Omaha  Division,  92  (atlas),  168, 170  ;  93, 
4226;  94,3125;  95,4048.  Omaha  Divi- 
sion and  isolated  places,  96, 3860.  Omaha 
Division,  97,  3960;  98,  3548.  Osage  Di- 
vision, 93,4256;  94,3150;  95,4048;  96, 
3860;  97,  3960.  St.  Josephs  Division, 
93,4230;  94,3128. 

Gabion  construction,  99,  3748. 

Gauge  bulletins,  93,  4222. 

Groiu  construction,  99,  3744. 

Hydrogniphs:  Gasconade  dikes,  vicin- 
ity, 97,  3960.  Below  Kansas  City,  99, 
3744.  Osage  Division  dikes,  vicinity,  97, 
3960. 

Ice:  Works  damaged  by,  99,  3744. 

Locks:  Diagrams  showing  time  re- 
quired to  empty  and  fill  locks,  97,  3960. 
Osage  River,  showing  construction,  98, 
a-)48. 

Mattress  work:  Details,  89,  2778;  96, 
3860 ;  99,  3744. 

MiaceUaneouB  places — 

96  3860. 

Atchison,  82,1696;  83,1328;  87,3118; 
89,  2782 ;  90,  3434 ;  91,  3847. 

Arrow  Rock,  87,  3118. 

Bakers,  Fontanel le,  and  Shonkin  bars, 
Evans  Bend,  Seigneurs  Reach,  and  Cro- 
condunez,  90,  3420. 

Itoonvillc,  81,  1662. 

Brnnswiok,  81,  1668. 

Brownsville,  82,  1702;  87,  3118. 

Camden,  87,  3119. 

Cedar  City,  82,  1680. 

Chamois,  99,  3712. 

Council  Bluffs,  82,  1716;  87,  3118;  92 
(atlas),  161. 
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East  Bottoms,  88,  2368. 

Leavenworth,  82,  1692;  84,  1538;  87, 
3118. 

Glasgow,  80,  1406;  82,  1682. 

Harlem  dikes,  89,  2794. 

Jefferson  City,  1900,  4973. 

Kansas  City.  82,  1690;  83,  1316;  84, 
1538;  87,  3098,3118;  90,  3446;  91,  3852; 
98,  %48;  99,  3744;  1900,  4981. 

Kickapoo  Island  and  Leavenworth,  98, 
3&18. 

Leavenworth  to  St.  Louis,  87,  3052. 

Lexington,  82, 1688;  83, 1328;  84, 1538. 

Little  Platte  Rend,  88,  2368;  89,  2794. 

Miami,  90,  3446. 

Nebraska  City,  80, 1434 ;  82, 1708 ;  83, 
1330;  87,  3118;  89,  2782;  90,  3428;  91, 
3837;  97,  3960;  1900,  4963. 

Omaha,  89,  2764;  90,  3426;  1900, 
4963 

Plattsmonth,  82,  1710;  87,  3118. 

Ralo,  90,  3430;  91,  3839. 

St.  Charles,  82,  1678;  83,  1328. 

St.  Joseph,  82, 1700;  83, 1326;  87, 3110, 
3118;  88,  2358;  89,  2782;  90,  3432;  91, 
3839;  92  (atlas),  166;  1900,  4963. 


Sionx  City,  82, 1718;  89, 27&1 ;  90, 3126; 
91,  3833;  92  (atlas),  158. 
Tuque €reek,  81,  1668. 
Upper  Kaw  Bend,  88,  2368;  89,  2794. 

Pile  work :  Plant,  89,  2778 ;  works  be- 
low Kansas  City,  89,  2790;   1900,  4981. 

Plane,  change  of,  96,  3K60. 

Revetments :  Details  of  constructions, 
etc.,  99,  3700,  3744;  1900,  49t»,  4981. 

Rivers  (tributaries,  etc.) :  OHjijrc  Jiiver, 

96,  Sim;  98,  8518.  Osa^e Point,  design 
for  cut,  97, 3960;  details  of  construction. 
98,  a518;  99, 3712.  Kansas  and  Missouri 
junction,  99,  3700.  Gasconade  River  lo- 
calitien,  1900,  5006. 

Shore  protection  details,  98,  3548. 

Tri angulation:  (Sketches  of  secondary 
triangulation  of  the  river  from  Three 
Forks  to  Leavenworth,  91,  3802. 

Velocity  observations:  Gasconade -Di- 
vision, 97, 3960. 

Winter  harbor  for  plant.  Musics  Ferry, 
1900,  4981. 

Wrecks  on  the  river,  list  of,  up  to  1897, 

97,  3960. 


Part    H.— missouri 


,    removing    sna^s,    Kansas    City   to 
moutli. 


Appropriations*    (See  page  740.) 

Contracts. 

1§85.  J.  Rees,  hull  of  a  steel  and 
iron  snag  boat,  $51,500,  85,  1635. 

IS 86*  J.  D.  Lavoisin,  upper  works  of 
new  snag  boat,  $13,000,  86,  1395. 

Enfcinccrs* 

CiiiSK  OF  Enginkkrs.  Reports,  80, 
162;  81,  223,  229;  82,  222,  225;  83,  229, 
230;  84,  236;  85,  252;  86,  244;  87,  211; 
88,192;  89,226. 

Enginrkrs  in  Chargb: 

Maj.  C.  K.  Snter,  1873-84.  Reports,  80, 
1402;  81,  1599,  1647;  82,  1675,  1724;  83, 
1297;  84,  1531;  85,  1653. 

Maj.  A.  M.  Miller,  1884-89.  Reports, 
85,  1634;  86,  1394;  87,  1515;  88,  1421; 
89,  1673. 


Operations. 

1879-NO.  1,523  snags  and  19  drift 
piles  removed,  80,  1402. 

1§80-§1.  1,022  snags  and  25  drift 
piles  removed,  81,  1601. 

1881-89.  1,716  soags  and  12  drift 
piles  removed,  82,  1724. 

1883-83.  1.262  snags  and  11  drift 
piles  removed,  83,  1299,  1301. 

1883-84.  901  snags  and  17  drift  piles 
removed,  84,  1532. 

1884-85.  1,041  snags  and  11  drift 
piles  removed;  hull  of  new  snag  boat  in 
process  of  construction,  85,  1635,  l(r»3. 

1885-86.  546  snags  removed,  new 
snag  boat  in  process  of  construction,  86, 
1394. 

•  886-87.  New  snag  bojit  completed, 
description  of;  624  snags  removed,  87, 
1555. 


Part  1.— Iflissouri  River,  above  8ioux  City,  Iowa,  removini^ 

obstructions. 


Appropriations.    (See  page  740.) 

Commerce. 

Work  is  most  beneficial  to  navigation 
of  any  undertaken  on  the  Upper  Missouri, 
1900,  2883. 

Contracts* 

1897*  C.  A.  Burton,  coal,  $1.85  per 
ton;  Brown  Coal  Co.,  $4.59  per  ton;  L. 
G.  Everist,  $2.58  per  ton,  97,  2211. 


Knf^ineers. 

Chief  of  Enginerrs.  Reports,  93, 
296;  94,  271:  95.  303;  96,  262;  97,  337; 
98,  329;  99,  393;  1900,  450. 

Enginkers  in  Charge: 

Capt.  H.  F.  Hodges,  1893-95.  Reports, 
93,  2319;  94,  1772;  95,  2238. 

Lt.  Col.  W.  A.  Jones,  1896.  Report, 
96,  1895. 
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Capt.  J.  C.  Sanford,  1897-99.  Reports, 
97,  2208;  98,  1865;  99,  2229. 

Capt.  H.  M.  Chittenden,  1900-.  Report, 
1900, 2882. 

Operations.^ 

1  ^98-94.  Plant  repaired;  nearly 
3,000  snags  and  other  obstrnctions  re- 
moved, 94,  1773, 1774. 

1894-95.  Nearly  3,000  snags,  etc., 
and  454  rooks  removed,  95,  2239. 

1899-96.  Nearly  1,500  snags,  etc, 
removed,  96, 1895. 

189 6-97.  Plant  repaired,  and  nearly 
4,000  snags,  etc.,  removed,  97, 2209. 

1897-98.  Plant  repaired,  and  over 
1,000  snags,  etc.,  removed,  98,  1866. 

1898-99.  Snag  boats  repaired  and 
about  1,400  sna^rg  and  other  ubs tractions 
removed  ftom  river,  99,  2230. 

1899-1900.  Repairs  made  to  snag 
boats,  and  about  3,000  snags  and  other 
obstructions  removed  from  river;  and  a 


machine  ship  has  been  erected  at  the 
Sioux  ioe  harbor,  1900,  2883. 

Physical  characteristics. 

The  shifting  character  of  the  river  and 
high  spring  floods  cause  many  changes  of 
channel,  99,  2230. 

Projects. 

By  Capt.  Hodges,  1893.  Removing  ob- 
structions above  Sioux  City  where  boats 
would  be  ranning  and  where  most  ne'eded, 
maintenance  of  3  snag  boats,  and  for 
doing  work  with  hired  labor,  93,2319; 
95,  ^38. 

By  Capt.  Sanfurd,  1899.  Continuing 
the  work  of  removing  sna^  and  other 
like  obstructions  from  the  Missouri  River, 
between  Stubbs  Ferry,  Mont.,  and  Sioux 
City,  including  care  and  maintenance  of 
plant  employed  on  the  river  above  Great 
Falls,  Mont.,  99,  2229. 


Part  J.— Missouri  River,  old  mouth  of  Platte  River  to  I^eav- 

enivorth;   also  at  Weston,  mo. 


ISnifineers. 

CiiiBF  OK  Engimebrs.  Report,  91. 275. 
Engineers  in  Charge.    Lt.  Col.  C. 
K.  Suter,  1891.    Report,  91,  2229. 

Surveys. 

Examination  for  improvement  ordered 


by  act  of  Sept.  19, 1890,  made,  1891,  under 
direction  of  Lt.Col.Suter  (report  unfavor- 
able), 91,  2229. 

Maps.    91,  2230. 


Part  K.— IVIissonri  River,  ahove  Sioux  City,  loiva. 


Appropriations*    (See  page  740.) 

Commerce. 

Description  of,  81, 1674 ;  83, 1361 ;  85, 
3032;  87,  1601,  2988,  3010,  3012,  3021. 

Early  commerce  of  the  river,  83,  1342. 

List  of  boats  navigating  upper  river, 
83,  1344 ;  87,  2994,  3025. 

Commerce  of  the  river,  1887  and  1888, 
89,  2761. 

Commercial  importance  of  the  Missouri 
between  Sioux  City  and  Fort  Benton,  91, 
2243. 

Trade  to  be  encouraged  considered 
small,  95,  2220,  2221.  In  1895  there  was 
about  25,000  t.  annually  carried  between 
the  Yellowstone  and  Sioux  City,  95, 
2222.  The  demand  for  improvement  com- 
ing more  from  those  interested  in  bank 
protection  to  prevent  flooding  of  bottom 
lauds  than  from  those  interested  in  navi- 
gation, 95,  2221. 

Description  of,  opposite  Sioux  City, 
95,  2241. 

Stubbs  Ferry  to  Great  Falls :  This  por- 
tion paralleled  by  Montana  Central  R.  K. ; 
but  if  sufficient  depth  were  in  the  river 
commerce  by  it  would  be  increased,  96, 
1866. 


Fort  Benton  to  Carroll :  No  commerce 
on  this  portion  bince  1890;  taken  away 
by  railroads,  96,  1867;  99,  2219. 

Bismarck :  Small,  96,  1869,  1870. 

Pierre  and  Ft.  Pierre :  None,  and  none 
expected,  96,  1871. 

Yankton :  Probably  large  in  future,  97, 
2181. 

Elkpoint.    (See  PrcjecU,) 

Contracts. 

]§94.  Iowa  Iron  Works,  altering 
and  repairing  snag  boat,  $4,375;  E.  A. 
Conway,  coal,  $2,597.30,  94,  1747. 

1895.  J.  H.  Owen,  lumber,  $20.90, 
$29,  $30  per  M.;  pilings  $35,  $36.90  per 
1.  f. ;  C.  B.  Ingham,  broken  stone,  $1.07, 
$1.73  per  c.  y.,  95,  2222.  6.  Adgate  and 
F.  D.  Halm,  broken  stone,  $189  per  o.  y. ; 
Goodrich  &  Robson,  piles,  33.4  cents  per 
1.  f. ;  J.  W.  Smith,  sawed  lumber,  $18.50 
per  M. ;  L.  G.  Everist,  coal,  $3,755,  95, 
2223. 

1890.  J.  Kceso  &  Sons  Co.,  mooring 
posts,  etc.,  $633.36,  96,  1894. 

1897.  M.  Nangh ton,  bank  grading, 
54  cents  per  c.  y. ;  McNaiuara,  Miller  &• 
Keefe,  brush,  $1.48  per  o.  y. ;  J.  C.  Hayes, 
riprap  stone,  63  cents  per  c.  y.;  brush, 


a  Description  of  operating  fleet,  94, 1773. 
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$1.27  per  o.  y . ;  M.  Naughton,  brosh,  $1.45 
par  cord,  97,  2186.  P.  C.  Miller,  brash, 
$1.60;  Smith  &  Betz,  brash,  $1.45. ;  J.  G. 
FreDch,  riprap  stone,  35  cents  per  c.  y. ; 
Moaer  &  Ekroth,  broah,  $1.35  per  cord ; 
'  P.  E.  Byrne,  brash,  $1.99 ;  Northern  Pa- 
cific Ry.  Co..  riprap  stone,  $1.25  per  c.  y. ; 
W.  £.  Martin,  stone,  $1.25  and  $1,  97, 
2187. 

Eogloeers* 

Chief  op  Enoinexrs: 

Reports — 

Above  the  moath  of  the  Yellowstone, 
80,  169;  81,230;  82,227. 

Niobrara,  Nebr.,  80,  169;  81,  230. 

VermUlion,  Dak.,  80, 167;  81, 228;  82, 
225;  83,233. 

Yankton,  Dak.,  80, 169;  81,  230. 

Sionx  City  to  Fort  Benton,  83, 234 ;  84, 
237;  85,  258;  86,  248;  87,  215,  341. 

88,  205;  89,366;  90,  331 ;  91, 277 ;  93, 
295;  94,  270;  95,  301,  304;  96,  260;  97, 
333;  98,  323;  99,  385;  1900,  444. 

Engineebs  in  Charge: 

Maj.  C.  R.  Snter,  1875-^:  Reports— 

Niobrara,  Nebr.    Report,  81, 1665. 

Vermillion,  Dak.  Reports,  80,  1456, 
1458;  81,1645;  82,1722;  83, 1331. 

Yankton,  Dak.    Report,  81, 1663. 

Transferred  to  Capt.  E.  Magnire  Oct., 
1882.    Report,  83, 1331. 

Capt.  £.  Magaire,  1877-83: 

Above  moath  of  Yellowstone.  Reports, 
80,  1471;  81^  1671;  82, 1741. 

Between  Sionx  City  and  Fort  Benton. 
Report,  83,  1339. 

Capt.  J.  B.  Qoinn,  1888-86.  Reports, 
83,  1367;  84,  1541;  85,  8028. 

Missonri  River  Commission,  1884,  85, 
258,  2989.  Reports,  85,  2989;  86,  2167; 
87,  2914,  3026;  89,  2743;  90,  3362. 

Capt.  C.  B.  Sears.    Report,  87, 1597. 

MaJ.  C.  J.  Allen,  1888-89.  Report,  88, 
1556. 

Lt.  H.  M.  Chittenden,  1889-90.  Re- 
ports, 89,  2760;  90,  3419. 

Capt.  C.  F.  Powell,  1890.  Report,  91, 
2242,  2245,  2248. 

Col.  O.  M.  Poe,  1890.  Report,  91, 2245, 
2249. 

Capt.  H.  F.  Hodges,  1893-95.  Reports, 
93,  2297;  94, 1739;  95,  2213,  2240. 

Lt.  Col.  W.  A.  Jones,  1896.  Report,  96, 
1865. 

Capt.  J.  C.  Sanford,  1897-99.  Reports, 
97,  2177;  98, 1841;  99,  2217. 

Capt.  H.  M.  Chittenden,  1900-.   Report, 
1900,  2859. 
AfifiisTAJvrs  * 

T.  T.  Johnston.    Reports,  81, 1663, 1666. 

W.  H.  Wood.  Reports,  83,  1371;  97, 
2190;  98, 1850;  99,  2225;  1900,  2866. 


F.  M.  Towar.  Reports,  93,  2315;  95, 
2230;  96,  1890;  97,  2204. 

H.  C.  Gonld.  Reports,  93,  2316;  94, 
1770;  95,  2232;  96,  1879,  1885;  97,  2192; 
98,  1852. 

List  of  assistants  employed  on  general 
survey  of  the  river,  94,  1754. 

W.  6.  Price.  Reports,  93,  1769;  95, 
2229;  96,  1887. 

E.  D.  Vincent.  Reports,  95,  2224 ;  96, 
1874;  97,  2197;  98,  1854,  1855;  99,  2226; 
1900,  2870. 

A.  H .  Weber.     Report,  98, 1859. 

B.  Smith.  Reports,  98,  1861, 1862 ;  99, 
2227;  1900,  28V5,  2877,  2881. 

S.  F.  Crecelins.    Report,  1900,  2879. 

Leffal  Proceediiii^s. 

Purchase  of  ice  harbor  tract  at  Lock- 
haven,  94,  1742;  95,  2219;  title  secared, 
96, 1868. 

I^eirislation. 

Cession  of  jarisdiction  over  land  re- 
quired for  ice  harbor  in  Dakota,  by  leg- 
islatore,  95,  2219. 

Operatioos." 

1II79-80.  Repair  of  dam  at  Dau- 
phins Rapids;  removal  of  1,064  c.  y.  of 
rock  from  eleven  localities  and  the  con- 
struction of  3.700  f.  of  stone  and  brush 
dams;  survey  of  river  from  Danphins  to 
Birds  Rapids  and  above  Great  Falls,  80, 
14'i2,  1473. 

1 880-81.  1,165  c.  y.  rock  removed 
from  channels;  5,481  c.  y.  stone  placed 
in  dams ;  survey  from  Danphins  to  Gal- 
latin Rapids  and  at  Snake  Point,  81, 
230,  1673.  Survev  at  Niobrara,  Nebr., 
81,  1665.    At  Yankton,  Dak.,  81, 1663. 

l§81-8tl.  Removal  of  rock  from 
rapidH  and  couHtruction  of  dnms  below 
Fort  Bentou,  82,  227,  1742.  Bolow  Ver- 
million, Dak.,  8,000  f.  of  wire  Hcreen  dike 
built,  82,  1722 

llil§3-83.  Removal  of  rock  from 
rapids  and  construction  of  dams  between 
Fort  Benton  and  Bismarck,  83,  234, 
1371.  Statement  of  work  already  accom- 
plished, 83,  1356. 

1  §83-84.  Removal  of  rock  from 
channels  and  construction  of  dams  be- 
tween Fort  Benton  and  Bismarck,  84, 
238,  1547.  Work  transferred  to  Missouri 
River  Commission. 

1884.  Preparations  for  work  of 
coming  season,  85,  3002,  3030. 

1885-8A*  Removal  of  rock  and  con- 
struction of  dams  above  Carroll,  86, 
2167.  Dam  construction  at  Grand  Island, 
Hammond  Island,  and  Dauphins  Rapids, 
87,  3022. 

1886-87.  Repair  of  plant  and  care 
of  property,  87,  1598,  2914. 


a  History  of  operations  previous  to  1883,  83, 1856. 
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18§7-§§.  7501.  f.  of  brash  and  gravel 
dam  built,  and  1,720  c.  y.  gravel  dredged 
at  Sbonkin  Bar;  1,200  1.  f.  dam  built, 
and  8,774  o.  v.  gravel  dredged  at  Crocon- 
dnuez;  308  1.  f.  dam  built  at  Eowes 
Bauoh,  88,  1556,  1557. 

1 8  ft  §-§9.  Dam  conBtmction  at  Fon- 
tanel le  and  Bakers  bars^  89,  2761. 

l§§9-90.  23,688  c.  y.  material 
dredged  at  Bakers  and  Fontanelle  bars, 
at  Kvans  Bend,  Crocondunez,  and  Seig- 
neurs Reach ;  5,647  c.  y.  fascines,  889  c.  y. 
rock,  and  8,Cfel  c.  y.  gravel  used  in  con- 
struction of  wing  dams,  90,  3420. 

1  §99-98.  Several  bad  bars  sluiced ; 
nearly  700  snags  and  other  obstructions 
removed,  and  plaut  repaired,  93,  2299. 

l§i/8-94«  Snag  boat  enlarged  and 
plant  repaired;  Rockhaven  ice  harbor 
under  construction,  94, 1741,  1742. 

1  §94-95.  Stubbs  Ferry  to  Great 
Falls:  Plant  constructed;  obstructing 
bars  removed;  several  chutes  closed  by 
dams  aud  spur  dikes  built  adjacent 
thereto,  95,  2215. 

Bismarck:  Dike  construction  in  prog- 
ress, 95,  2216. 

Pierre  and  Fort  Pierre :  Dam  construc- 
tion in  progress,  95,  2217. 

Sioux  City :  2  new  spur  dikes  and  2 
T-heads  for  old  group  built,  95,  2218. 

Ice  harbors :  Coustruotion  at  Rockha- 
ven continued,  95,  2219. 

1  §95-96.  Stubbs  Ferry  to  Groat 
Falls :  Several  dams  and  spur  dikes  built, 
96,  1867. 

Ice  harbors:  Construction  at  Rockha- 
ven continue<l,  and  work  begun  at  Big 
Sioux  River,  95,  1868. 

Bismarck :  In  connection  with  preced- 
ing year,  7  dikes  built ;  repairs  made,  95, 
1«69. 

Pierre  and  Fort  Pierre :  In  connection 
with  preceding  year,  dam  built ;  5  dikes 
built,  96.  1870. 

Sioux  City:  In  connection  with  pre- 
ceding year,  16  brush  and  stone  dikes 
built,  96,  1871. 

I  §96-97.  Great  Falls  to  Stubbs 
Ferry:  Several  dikes  built;  repairs  made; 
small  towboat  built,  97,  2178,  2179. 

Bismarck:  Dikes  repaired;  2  barges 
built;  plant  repaired;  banks  revetted, 
and  works  damaged  by  ice  rebuilt  and 
repaired,  97, 2180. 

Pierre  and  Fort  Pierre:  Revetment 
completed;  dam  repaired;  dike  construc- 
tion in  progress ;  2  barges  built,  97, 2181. 

South  Sioux  City:  Bank  revetted; 
short  pile  dike  built,  97,  2182,  2183. 

Sioux  City:  4  barges  built;  dikes  at 
upper  limits  of  city  partly  repaired,  97, 

Ice  harbors:  Completion  of  Big  Sioux 
River,  97.  2184. 

1897-9§.     Great    Falls   to    Stubbs 


Ferry :  Dam  repaired ;  6  dikes  (3  short) 
built;  3  dikes  repaired;  3  barges  built; 
quarry  opened;  construction  materials 
prepared,  98, 1841,  1842, 1843. 

Bismarck :  In  connection  with  preced- 
ing year,  3  short  dikes  built ;  a  few  dikes 
repaired,  98. 1843. 

Pierre  and  Fort  Pierre:  Several  dikes 
built;  revetment  constructed ;  repairs  to 
existing  works,  98,  1844. 

Yankton :  Plant  procured ;  6  dikes  be- 
gun ;  repairs  made,  98,  1844,  1845. 

South  Sioux  City :  Plant  construction, 
98, 1845. 

Sioux  City:  Iowa  bank  revetted  for  824 
f. ;  ^  short  dikes  built  and  others  in 
I  course  of  construction;  about  15  dikes 
I  repaired :  storehouse  built,  98, 1846. 

Ice  harbors :  Work  on  shore  maintained 
I  and  channels  sluiced  through  bars  at 
entrance  to  both  places,  98, 1846. 

l§9§-99.  Snags  and  obstructions 
removed  from  Carroll  to  Sioux  City;  at 
Bismarck  Harbor  dikes  repaired,  plant 
repaired;  channel  cut  through  ice  to 
lessen  IeJui^  at  break-up,  banks  pro^ 
tected;  Marion  Island  revetment  re- 
paired ;  channel  cut  through  ice  between 
Pierre  and  Fort  Pierre,  brush  and  rock 
revetment  done  to  prevent  erosion ;  dikes 
at  Yankton  protected  from  flanking  and 
also  repairea;  plant  increased  and  cared 
for,  99,  2218. 

1  §99-1900.  Obstruction  removed 
between  Carroll  and  Sioux  Cit^;  bank 
protection  constructed  and  repairs  made 
at  Bismarck  Harbor  (maps);  head  of 
Marion  Island  protected,  and  dam  con- 
structed 1895  extended  (map);  dikes 
protected  f!rom  flanking  at  Yankton, 
plant  repaired,  etc.  (map) ;  plant  gath- 
ered at  £lkpoint,  and  banks  revetted 
(map) ;  bank  revetment  in  progress  oppo- 
site Sioux  City  to  opposite  Elkpoint 
(map);  permanent  gauges  maintained, 
1900,  2860. 

Physical  characteristics. 

Formation  of  cut-oif,  Vermilion,  Dak., 
in  1881,  81,  1645. 

Description  of  upper  river,  83, 1339, 
1345;  85,2993. 

Slope  and  discharge,  upper  river,  80, 
1474;  83,  1340,  1351. 

Rainfall,  83, 1346. 

Dates  of  ice  closing  above  Sioux  City, 
83,  1348;  93,  2303;  94,  1740;  95,  2^; 
96,  1895;  97,  2189;  98,  1850;  99,  2225. 

Table  of  distances,  survey  of  1892,  93, 
2304;  Sioux  City  to  Fort  Benton,  94, 
1755. 

Descriptive  notes  of  the  river  and  ad- 
jacent country,  Campbell,  S.  Dak.,  to 
Sioux  City,  Iowa,  by  chiefs  of  surveys  of 
this  port,  in  1892,  93,  2304. 

Gauge  readings,  93,  2316:  94,  1743, 
1770;  95,  2234;  97,  2207. 
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Low  water  discharge  measnrementB, 
94, 1743,  1744. 

Discharge  measarements  through  ice. 
High  water  discharge  measurements,  94, 
1746. 

Discharge  measarements,  Great  Falls 
to  Stubbs  Ferry,  94, 1769. 

Description  of,  Sioux  CitT,  after  exam- 
ination of  1894, 95,  2241.  After  a  second 
survey  in  1896  maiked  changes  evident 
in  the  channel  within  the  year,  97,  2183. 

Description  of,  Great  Falls  to  Stubbs 
Ferry.  List  of  obstructions,  95,  2214. 
Description  of,  shoals  between,  98, 1842. 

Description  of,  ice  harbor  at  Sioux 
River,  96, 1868. 

Jbloods,  etc.,  damaging  works  of  im- 
provement, 96, 1869;  97, 2178, 2179, 2180, 
2181;  98, 1843,  1844,  1845;  99.  2219. 

Description  of,  at  Bismarck,  96,  1869. 
Tendency  of  river  to  cut  across  neck  of 
land  near,  1900,  2860. 

Description  of,  at  Yankton.  The  river 
of  excessiye  width  here  and  its  channel 
constantly  changing,  97,  2181. 

Description  of,  at  Elkpoint.  Danger 
of  river  reaching  a  town  about  2  miles 
inland  by  erosion  and  by  cutting  into 
and  occupying  an  old  bed  which  ran  by 
the  town,  97.  2182. 

Removal  of  bars  in  front  of  ice  harbors 
and  at  mouth  of  Big  Sioux  River  fre- 
quently necessary  to  permit  access  to 
harbors,  99, 2223;  bar  at  Big  Sioux  River 
moutii  increasing,  1900,  2861. 

Private  work. 

Reference  to  map  .showing,  done  be- 
tween Great  Falls  and  Stubbs  Ferry,  98, 
1844. 

Work  of  railroad  to  aid  in  preventing 
cutting  of  river  near  Bismarck,  1900, 
2860. 

Projects. 

Operations,  except  at  Vermilion,  8. 
Dak.,  confined  to  river  between  the  month 
of  the  Yellowstone  and  Fort  Benton,  and 
consisted  in  the  improvement  of  the  chan- 
nel at  rapids  and  shoals  by  the  removal 
of  rook  and  the  construction  of  dams,  78, 
695-700;  79,  1096;  83,  i355;  84, 1542. 

At  and  below  Vermilion,  S.  Dak.,  the 
projects  directed  to  the  recti fioation  of 
the  river  by  shore  protection  and  permea- 
ble dikes,  79, 1079;  82,  1722. 

In  1885  the  Missouri  River  Commission 
recommended  that,  for  the  time,  work  be 
mainly  confined  to  dams  and  dredging  of 
shoals  on  ''the  rocky  river"  above  Car- 
roll; below  that  point  the  snag  boat 
should  be  kept  at  work  and  certain  ex- 
perimental dams  constructed  near  Bis- 
marck, 85,  3003. 

In  1888,  there  being  no  project  for  im- 
provement of  the  river  below  Carroll,  ex- 
cept snagging,  $250,000  was  estimated  as 


rec^uired  to  complete  project  above  that 
pomt,  88,  1558. 

By  Capt.  Powell,  1891,  Miasonri,  mouth 
of  the  Big  Sioux  River  to  the  north  line 
of  South  Dakota,  snagging,  removal  of 
wrecks  and  similar  obstructions,  and  rec- 
tification of  the  river  at  Yankton  and  at 
Pierre,  S.  Dak. ;  estimate,  including  sur- 
vey, $229,486,  91,  2246. 

By  Capt.  Powell,  1891,  Missouri,  Sioux 
City  to  Fort  Benton,  completion  of  rock 
removal  below  Judith,  Mont.,  annual  op- 
eration of  snag  boats,  temporary  improve- 
ment at  the  worst  bars,  maintenance  of 
ice  harbor  at  Rock  Haven,  and  rectifica- 
tion of  the  river  at  and  near  Pierre  and 
Yankton,  S.  Dak. ;  estimate  $329,497,  91, 
2249. 

Snag-boat  service  considered  of  more 
benefit  than  any  other  improvement  works 
with  the  same  expenditure,  93,  2300. 

Act  of  Aug.  17, 1894,  extended  the  limits 
of  improvement  up  the  river  180  miles  to 
-Stubbs  Ferry,  Mont.,  95,  2213. 

Ice  harbors :  Capt.  Hodges  proposed  in 
1894-95  raising  the  levee  at  the  mouth  of 
Big  Sioux  River  above  h.  w.,  planting  of 
mooring  posts,  grading  of  banks,  and  the 
couHtrnction  of  an  incline  for  hauling  out 
boats,  to  make  a  second  harbor,  at  an  es- 
timated cost  of  $9,000,  95,  2219. 

Great  Falls  to  Stubbs  Ferry :  By  Capt. 
Hodges,  in  1894,  for  construction  of  a  small 
working  plant,  removal  of  obstructions, 
waterway  contraction  by  means  of  spur 
dikes  and  dams,  to  give  an  available  1.  w. 
depth  of  2i  f.  f^om  Stubbs  Ferry  to  Cascade 
and  3  f.  thence  to  Great  Falls,  in  accord- 
ance with  the  plan  of  Capt.  Powell  in  1892, 
at  a  total  estimated  cost  of  $165,812.50 
(Capt.  Powell's  estimate  was  $115,000), 
and  $4,500  annually  for  maintenance; 
$20,000  was  allotted  by  act  of  Aug.  17, 
1894,  95,  2215;  96, 1866;  $16,000  by  act 
of  June  3,  1896,  97,  2178.  In  1898,  Capt. 
Sanford,  after  surveys  of  1897,  proposed 
increasing  the  estimated  cost  of  improve- 
ment to  $213,646.50  to  cover  cost  of  im- 
proving a  number  of  shoals  below  Cas- 
cade not  hitherto  provided  for,  98,  1842. 
No  continuation  provided,  remainder  of 
funds  (about  $70)  turned  into  Treasury, 
1899,  99,  2218. 

Bismarck  Harbor:  $40,000  was  allotted 
by  act  of  Aug.  17,  1894,  for  protection  of 
this  harbor  and  rectification  of  the  river 
to  prevent  bank  erosion  and  cutting  of  a 
new  channel  at  or  near  this  locality. 
Capt.  Hodges  proposed  commencement  of 
construction  of  8  spur  dikes  on  the  right 
bank,  95,2216;  $32,000  was  allotted  by 
act  of  June  3, 1896,  97,  2178, 2179.  The 
work  at  this  locality  forms  a  part  of  a 
general  plan  for  the  rectification  of  the 
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river  from  a  point  5  miles  above  to  5 
miles  below  Bismarck,  at  an  estimated 
cost  of  $725,000;  97,  2180.  By  Capt.  San- 
ford,  1899,  for  expenditure  of  allotment 
of  $40,000,  appropriation  of  1899,  for  con- 
tinning  work  (repairing  works,  con- 
structing bank  and  revetment  on  right 
bank  above  bridge,  and  coutinniug  down- 
stream the  left  bank  protection  below  the 
bridge),  99,  2219. 

Pierre  and  Fort  Pierre :  Act  of  Ang.  17, 

1894,  allotted  $40,000  for  the  rectification 
of  the  river  at  this  locality.  Capt. 
Hodges  proposed  the  construction  of  5 
dikes  and  a  closing  dam,  part  of  a  gen- 
eral scheme  to  confine  the  1.  w.  fiood  to 
a  700  f.  wide  channel,  95,  2216;  $40,000 
was  allotted  under  act  of  June  3,  1896, 
97,  2178,  with  which  Capt.  Sanford  pro- 
posed repairs,  bank  revetment,  and  com- 
pletion of  projected  works,  97,2180  j  esti- 
mated cost  of  works  for  rectification  of 
about  7  miles  of  the  stream  here,  $360,000, 
97,  2181.  By  Capt.  Sanford,  1899,  for  ap- 
plying allotment  of  $40,000,  appropria- 
tion of  1899,  for  oon tinning  improvement 
(protecting  head  of  Marion  island  and 
closing  chute  behiud  it,  extension  of  re- 
vetment on  island,  raising  shore  ends  of 
dike  at  Pierre,  and  constructing  some 
dikes  of  group  £  on  the  Pierre  side),  99, 
2220. 

Sioux  City:  Act  of  Aug.  17, 1894,  allot- 
ted $10,000  for  protection  of  and   com-  ' 
pletion  of  works  Jiere,  and  act  of  Mar.  2, 

1895,  allotted  $40,000  from  the  appropria- 
tion for  the  river  between  its  mouth  and 
Sioux  City,  for  protection  of  banks  in 
front  of  the  city  on  the  Iowa  side.  Capt. 
Hodges  proposed  with  the  first  allotment 
the  construction  of  2  spur  dikes  above 
the  old  system,  and  the  protection  of  the 
old  dikes'  ends,  as  far  as  funds  would 
permit;  with  the  second  allotment  he 
proposed  the  construction  of  20  spur  dikes, 
200  to  300  f.  apart  and  from  100  to  500  f. 
long,  or  as  many  as  funds  would  permit. 
95,  2218;  estimated  cost  of  rectifying  7 
miles  of  the  river  here,  $400,000, 96, 1871 ; 
$40,000  was  allotted  by  act  of  June  3, 

1896,  97,  2178;  $30,000  allotted  from  ap- 
propriation of  1899, 99, 2221 ;  act  of  June 
6, 1900,  directed  that  not  to  exceed  $20,000 
of  this  should  be  expended  here  (see  Elk- 
paint),  1900,  2859,  2863;  condition  of 
work,  1900  (map),  1900,  2864. 

In  1896  Lt.  Col.  Jones  estimated  it 
would  cost  $50,000  to  improve  the  Ne- 
braska side  of  the  river  opposite  Sioux 
City,  Iowa,  in  accordance  with  a  plan 
submitted  by  Capt.  Hodges  (see  Com- 
merce and  Surveys),  96, 1874. 

South  Sioux  City :  By  Lt.  Col,  Jones  in 
1896,  for  expending  allotment  of  that 
year,  $40,000,  in  revetting,  protecting. 


and  paving  banks  at  this  locality,  and 
the  construction  of  a  short  pile  dike,  the 
work  forming  part  of  a  general  plan  for 
river  improvement  at  this  locality  (see 
Sioux  City,  under  ProJeci9),  97,2182;  au- 
thority given  to  consolidate  this  work 
with  that  opposite  Sionx  City  to  opposite 
Elkpoint,  99,2221. 

In  1895  Capt.  Hodges  estimated  it  would 
cost  $38,500  per  mile  for  general  improve- 
ment of  the  river,  95,  2222. 

Yankt-on:  By  Capt.  Sanford,  in  1896, 
for  expending  allotment  of  1896,  $32,000, 
for  fairing-out  and  protecting  the  left 
bank  above  the  si  to  of  a  propoMd  bridge 
at  this  locality ;  part  of  a  general  scheme 
of  rectification  of  about  6^  miles  of  the 
river  in  this  vicinity,  with  a  view  to  the 
restoration  of  a  steamboat  landing  and 
control  of  the  river  in  the  vicinity  of  the 
bridge,  97,  2181;  the  project  was  re- 
vised in  1897  to  provide  for  commencing 
construction  of  a  ^oup  of  dikes  first, 
construction  of  bridge  having  been  de- 
ferred ;  estimated  cost  of  general  plan  of 
rectification,  $296,800,  98,  1845. 

By  Capt.  Sanford,  1899,  for  applying 
allotment  of  $40,000,  appropriation  of 
1899,  to  continuing  construction  of  group 
of  dikes  begun  1897  for  restoration  of 
steamboat  landing,  99, 2220. 

Elkpoint:  By  Capt.  Sanford,  in  1897, 
for  expending  allotment  of  1896,  $20,000, 
in  protecting  left  bank  as  far  as  funds 
would  permit,  apart  of  a  general  plan  for 
protection  of  about  10,000  f.  of  the  left 
Dank  in  front  of  Elkpoint,  at  an  estimated 
cost  of  $87,300,  with  a  probable  additional 
cost  of  $34,500;  funds  held  nntil  larger 
appropriation  would  be  made,  97, 2182. 

In  1897  Capt.  Sanford  believed  that 
works  of  this  character  at  Elkpoint. 
where  there  is  no  commerce,  interferea 
with  the  general  scheme  for  improve- 
ment of  the  river  in  the  interests  of  com- 
merce, 97, 2182. 

By  Capt.  Sanford,  1899,  for  applying 
allotment  of  $20,000,    appropriation   o? 

1899,  and  remainder  from  appropriation 
of  1896  ($19,610.76),  to  protection  of  cut- 
ting left  bank  opposite  the  town  (revet- 
ment, and  where  necessary,  permeable 
dikes),  99,  2221;  act  of  June  6, 1900,  di- 
rected that  $10,000  additional  be  applied 
to  this  work  (see  Sioux  City),  1900, 2859, 
2863. 

Opposite  Sionx  City  to  opposite  Elk- 
point: Allotment  of  $800,  1899,  for  sur- 
vey, 99,  2221  (see  Sioux  City) ;  by  Capt. 
Chittenden,  1899,  for  applying  $25,000,  act 
of  1899,  to  protection  of  right  bank  from 
point  in  Jackson  chute  as  far  down- 
stream as  would  be  permitted  by  funds, 

1900,  2863. 
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JHISSOIJRI  RITER— Continaed. 
Part  K«— Miflsoari  River,  above  Slonx  CUjr,  loira— Continiied. 


Jadith,  Mont.:  Aot  of  1899  provided 
$6,000  for  repair  of  south  bank  of  the 
river  at  this  place,  99,  2217;  1900, 2860^ 

Surveys* 

AtTankton,  Dak.,  and  Niobrara,  Nebr., 
ordered  by  act  of  June  14,  1880,  80,  169, 
made  under  direction  of  M%j.  Suter,  1880, 
81,  1663, 1665. 

Miscellaneous,  95,2215;  96, 1867;  97; 
2192,  2179,  2206;  98, 1854, 1859. 

General  survey  of  the  upper  river : 
Bench  marks,  primary  leveling  of  1892, 
fton  Cannonball,  N.  Dak.,  to  Chamber- 
lain, 8.  Dak.,  93,  2306;  elevation  and 
geographical  position  of,  93. 2313.  Print- 
ing of chartB,  94, 1742, 1743.  Composition 
of  parties,  94, 1749.  St>condary  triangu- 
lation;  tertiary  triangulation,  94,  1750. 
Levels;  topography,  94, 1751.  Compu- 
tations; platting,  94,  1753.  Elevations 
ftnd  geographical  positions  of  bench 
marks,  primary  triangalation,  1885-93, 
from  Fort  Benton,  Mont.,  to  Sioux  City, 
Iowa,  94, 1757.  Description  and  location 
of  beneh  marks,  primary  leveling,  1893, 
Chamberlain,  8.  Dak.,  to  8ionx  City, 
Iowa,  94, 1765;  95,  2219;  96,  1868;  97, 
2184;  98,  1846. 

Act  of  August  17, 1894,  ordered  an  ex- 
amination of  the  Nebraska  side  of  the 
river  opposite  Sioux  City,  and  up  the 
river  to  a  point  in  Nebraska  opposite  the 


mouth  of  Big  Sioux  River,  made  in  1894 
by  Capt.  Hodges,  95,  2240.  Joint  reso- 
lution of  Apru  18,  1896,  called  for  plan 
and  estimate  for  improvement  of  the  Ne- 
braska side  of  the  river  opposite  Sioux 
City,  Iowa.  Submitted  in  1896  by  Lt. 
Col.  Jones,  96, 1893. 

Survey  of  the  river  from  9  miles  above 
to  1^  miles  below  old  steamboat  landing 
at  Yankton  was  made  in  1896  by  Capt. 
Sanford,  97,  2181. 

Survey  at  Elkpoint  from  7  miles  above 
to  3  miles  below  was  made  in  1896  by 
Capt.  Sanford,  97,  2181. 

Survey  at  Sioux  City  reach  was  made 
in  1896  by  Capt.  Sanford,  97,  2183. 

Examination  of  the  shoals  between 
Stubbs  Ferry  and  Great  Falls  was  made 
!  in  1897  by  Capt.  Sanford.  Surveys  were 
made  later  to  determine  effect  of  works 
of  improvement  in  1895-96,  98, 1842. 

Maps. 

Vicinity  of  Tankton,  Dak.,  81,  1664. 

Vermilion,  Dak.,  82, 1722. 

Dauphins  Rapids,  Con  Island,  and 
Grand  Island,  82,  1742. 

Parts  of  river  improved  between  1877 
and  1883,  84,  1542. 

Bakers  Bar,  Evans  Bend,  Fontanelle 
Bar,  Seigneurs  Reach.  Crocondunez,  and 
Shonkin  Bar,  90,  3420. 

95,  2236;  96,  1894;  97,2208;  1900, 
,  2880.    (See  Operations,  1900.) 


Part  li«— Missouri  River*  Tiiree  ForfeLS  to  Canyon  Ferry,  Mont. 


Appropriations*    (See  page  740.) 

Commerce* 

No  navigation  in  1894.  After  examina- 
tion of  1893-94  it  was  recommended  that 
should  dam  he  constructed  for  power 
provision  should  be  made  for  a  lock  to 
accommodate  any  future  commerce,  94, 
1775. 

Eng^ineers* 

Chief  of  ENonnEEBS.  Reports,  93, 
297;  94,272. 

Enqinber  in  Charge.  Capt.  H.  F. 
Hodges,  1893-94.  Reports,  93,2320;  94, 
1775. 

AssiSTAin*.  £.  D.  Vincent.  Report, 
94, 1780. 


Piiysicai  cfiara^teristics* 

Description  of,  from  Three  Forks  to 
Canyon  Ferry  is  ahout  81  miles  by  chan- 
nel ;  width,  250  to  600  f . ;  fall  averaging 
4.8  f.  a  mile.  Description  of  6  probably 
suitable  sites  for  dam.  94,  1775,  1776, 
1777. 

Surveys* 

Special  examination  of  the  river  be- 
tween Three  Forks'  and  Canyon  Ferry, 
Mont.,  was  ordered  by  act  of  July  13, 
1892,  with  a  view  to  determining  at  what 
points,  if  any,  the  stream  might  be 
dammed  for  power  without  injuring  navi- 
gation, made  in  1893  by  Capt.  Hodges, 
93,2320;  94,1775. 


inOBIliE  BAY*     (See  Miasissippi  Sound  to,) 
MOBILE  HARBOR  AND  RIVER,  ALA."     (See  Pontchartrain  Lake,  La.) 


Appropriatioos< 

1826,   $10,000.00, 


1829, 
1834, 
1835, 
1837, 
1838, 
1862, 


20,000.00, 
10,000.00, 
17,997.60, 
50,000.00, 
50,000.00, 
50,000.00, 


act  May  20. 
act  Mar.  2. 
act  June  28. 
act  Mar.  3. 
72,  602. 
72,  602. 
act  Aug.  30. 


Appropriations—Continued. 

1857,  $20,833.00,  art  Mar.  3. 

1870,  50,000.00,  70,  63 ;  71, 68, 559. 

1871 ,  50,000.00,  71,  68, 561. 

1872,  75,000.00,  72,  62,  575. 

1873,  100,000.00,  73,  67,  694. 

1874,  100,000.00,  74,  75,  892. 

1875,  26,000.00,  75, 80,  ii,  5. 


a  Mobile  Bay  and  Harbor,  Ala.:  Survey— report  Nov.  15,  1««26,  estimate  $10,000.    Mobile  Harbor, 
Ala.:  Examination— report  (favorable)  Nov.  25.  1S5*2  (II.  Doc.  No  482,  56th  Ckmg..  2d  aess.). 
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ANALYTICAL   AND  TOPICAL   INDEX   TO 


1878, 
1879, 
1880, 
1881, 
1882, 
1884, 
1886, 
1888, 
1890, 
1892, 
1893, 
1894, 
1896, 
1896, 
1897, 
1898, 
1899, 
1900, 


$10,000.00, 
100,000.00, 
125,000.00, 
100,000.00, 
125,000.00, 
200,000.00, 
90,000.00, 
250,000.00, 
350,000.00, 
212,500.00, 
500,000.00, 
390,000.00, 
291,300.00, 
220,000.00, 
25,000.00, 
30,000.00, 
100,000.00, 
500,000.00, 


78, 79, 588. 
79, 100. 
80, 1051. 
81, 1172. 
82, 1251. 
84, 1158. 
86, 1189. 
88, 1196. 
90, 1695. 
92, 1439. 
93,  1750. 

95,  1690. 
95, 1690. 

96,  1430. 

97,  1665. 
99, 1699. 
99,  1699. 
1900,  2164. 


MOBILE  HARBOR  AWD  RIVER,  AI.A.— Continued. 

1§93«  Rittenhoiue  Moore  Dredging 
Co.,  dredging,  44,684  c.  y.,  16i  cents  per 
c.  y.,  p.  m.,  94, 1304. 

1896-98*  National  Dredging  Co., 
hire  of  dredging  plant,  $230  per  day,  97, 
1666;  98, 1429;  99, 1700. 

1899*  National  Dredging  Co.,  dredg- 
ing, 7  cents  per  o.  y.,  99, 1701. 

Engineers. 

Chief  of  ENGunESSs.  Reports,  66, 
2,3;  70,  63,  381;  71,  68;  72,  ffiJ;  73,66; 
74,75:  75,  80;  76,  71;  77,  69;  78,  79; 
79,100;  80,  133,  1059;  81,  180;  82,176; 
83,186;  84,  194;  85,  207,  214;  86,  205; 
87,  171;  88,  159;  89,  186;  90,  168;  91, 
277;  92,  206;  93,228;  94,210;  95,235; 
96,  207,  214;  97,  263;  98,  259;  99,  303; 
1900, 344.  • 

Boards  of  ENOuncBRs: 

Convened,  Mobile^  Feb.  3,  1872,  to  pre- 
pare a  plan  for  tbe  improvement  of  Mo- 
bile Harbor  and  Bay :  also  to  report  tbeir 
views  as  to  the  probaole  effect  of  the  work 
projected  by  State  board  of  harbor  com- 
missioners. The  board  of  the  opinion 
that  a  (Aiannel  13  f.  deep  over  Choctaw 
and  Dog  Kiver  Bar,  for  9  miles  ftom  the 
inner  harbor  of  Mobile,  should  be  dredged, 
72, 592.  Projects  proposed  by  the  State 
board  for  the  improvement  of  the  river, 
harbor,  and  bay  of  Mobile  wonld  be  detri- 
mental to  the  work  in  progress  by  the 
U.  S.,  73, 576, 593.  Report,  72. 589.  (Col. 
J.  H.  Simpson  and  Lt.  Cols.  Z.  B.  Tower 
and  H.  G.  Wright.) 

State  board  for  the  improvement  of  the 
river,  harbor,  and  bay  of  Mobile  organ- 
ized, 73, 574. 

Board  of  Engineers  convened  at  New 
York,  Feb.  10, 1873,  to  consider  and  report 
upon  questions  relating  to  the  improve- 
ment of  Mobile  Harbor,  Ala. ;  the  board 
recommended  thciremoval  of  200  f.  of  the 
lower  extremity  of  Pinto  Point  Jetty,  to 
be  followed  by  farther  removal  if  subse- 
quently judged  necessary.  Report,  74, 
893.  (Col.  Simpson  and  Lt.  Cols.  Tower 
and  Wright.) 

Convened  at  New  York,  Feb.  28, 1880, 
to  report  upon  plans  and  estimates  by 
Capt.  Damrell  for  17  and  22  f.  channel 
from  the  fleet  anchorage  through  the  bay, 
into  Mobile  River.  Report,  80,  1060. 
(Cols.  Tower  and  Newton  and  Mug.  Ab- 
bot.) 

Engineers  in  Charge: 

Capt.  W.  £.  Merrill,  1866.  Reports, 
66,  52. 

Msj.  C.  B.  Reese,  1870;  70, 63;  71, 559. 

Capt.  A.  N.  Damrell,  1870;  70,  63;  71, 
559. 

Col.  J.  H.  Simpson,  1870-72.  Reports, 
71,  559;  72,  574,  589. 

Lt.  Col.W.  F.  Raynolds,  1872-73,  73, 66. 

Capt.  A.  N.  Damrell,  1873-95.  Reports, 
73,  692;  74,  889,  893;  75,  ii,  3;  76,  490; 
77,  407;  78,  587;    79,  799;   (Mi^.)  80, 


Total,  4,248,630.60 

Commerce* 

Obstructions  to  commerce,  66,  53. 

Benefits  of  improvement  to  commerce, 
66,  53;  72,  581,  592;  77,  408;  86,  1189. 

Commercial  necessities  of  Mobile  de- 
mand further  improvement,  77,  70;  78, 
587. 

Commerce,  port  of  Mobile,  80,  1066. 

Amount  of,  dependent  upon  improve- 
ment, 80, 1057. 

Contracts. 

1§70«  J.  Grant,  dredging,  50  cents 
per  c.  y.,  71, 559:  contract  extended,  71, 
560;  72,  574. 

1871.  S.  N.  Kimball  &  Co.,  dredg- 
ing,  39i  cents  per  o.  y.,  71,  561;  72,  574. 

l.§79.  J.  Grant,  dredging,  30  cents 
per  c.  y.,  73,  692. 

1878.  J.  Grant,  dredging,  23  cents 
per  c.  y.,  74,  889.  J.  E.  Slaugter,  dredg- 
ing, 45  cents  per  c.  y.,  74,  890. 

1874.  J.  P.  Stewart,  dredging,  18| 
cents  per  c.  y.,  75,  ii,  4. 

1875.  8.  N.  Kimball,  dredging,  17 
cents  per  c.  y.,  75,  491.  Contract  ex- 
tended, 75,  491. 

1880.  G.  C.  Fobes  &  Co.,  dredging, 
12 A  cents  per  c.  y.,  80,  1170, 

1881.  G.  L.  Long,  dredging,  11 
cents  per  c.  y.,  82,  1247. 

1883.  R.  Moore,  dredging,  12^  cents 
per  0.  y.,  83,  960. 

1884.  T.  Burke,  dredging,  9  cents 
per  c.  y.,  85, 1337. 

1886.  R.  Moore,  dredging, -9^  cents 
per  c.  y.,  87, 1297. 

1888.  Alabama  Dredging  &  Jetty 
Co.,  dredging,  9  cents  per  c.  y.,  89,  1429. 

1890.  National  Dredging  Co.,  dredg- 
ing, 8|  cents  per  c.  y.,  91,  1773. 

1890.  Alabama  Dredging  Co.,  dredg- 
ing, 422,691  c.  y.,  15  cents  per  c.  y.,  s.  m., 
93, 1745. 

1899*  National  Dred^ng  Co.,  dredg- 
ing, 2,433,180  c.  y.,  7i^  cents  per  c.  y., 
s.  m.,  93, 1745. 
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MOBILE  HARBOR  AND  RIVER,  ALA.— Continued. 

1049;  81,1169;  82,  1245;  83,  957;  84, 
1152;  85, 1336,  1374,  1375;  86,  1183;  87, 
1298;  88,1193;  89,1428;  90,1692;  91, 
1771;  92, 1435;  93, 1744;  94,  1301;  95, 
1683. 

Mi^.  W.  T.  Bomell,  1896-.  Reports,  96, 
1425, 1463;  97,  1662;  98,  1425;  99, 1696; 
1900,  2161. 

AflSUTANTS: 

Cspt.  Damrell,  70,  63. 

R.  KancheDBtein,  72,  581. 

P.  C.  Bondoiisqnie.    Report,  96,  1466. 

EsUmates.    (See  Plans  and  Projects.) 

1837-38.  For  completion,  $150,000, 
72   fiOS 

By  Capt.  Merrill,  1866,  Mobile  Harbor, 
$91,206,  66,  54. 

By  W.  D.  Mann,  1870,  dredging,  $500,- 
000,  70,  382. 

By  Mi^.  Reese,  1870,  dredging,  $656,800, 
71,  569;  77,  408. 

By  Col.  Simpson,  1871,  dredging  and 
the  removal  of  obstrnotions,  $774,315.52, 
71,  661;  72,  598;  77,  408.  Completion, 
$451,908.85,  72.  576. 

By  Board  of  Engineers,  1872,  Mobile 
Harbor  and  Bay,  $^,847.87,  74,  891. 

By  Capt.  Damrell,  1877,  completion, 
$689,237.19,  77,  69,  408. 

By  Capt.  Damrell,  1878,  channel  17  f. 
deep  and  200  f.  wide,  $826,107.66,  79,  800. 
Channel  21  f.  deep  and  200  f.  wide, 
$2,068,187.18,  79,  800. 

I^eprislatioii. 

Alabama,  1869,  created  a  commission 
for  the  improvement  of  the  harbor,  71, 
68,561. 

Bonds  issned  by  Mobile  County  to  the 
amount  of  $45,000  (under  an  act  of  the 
legislature)  for  the  removal  of  obstruc- 
tions in  the  harbor,  71,  561. 

Operations. 

1SS7-88.    70,382. 

18YO-71.  38,500  o.y.  dredged,  71, 
560'  77  406. 

187  f-79.  107,968  c.  y.  dredged,  72, 
575*  77  408. 

l«7»-78.  168,269  c.  y.  dredged,  73, 
692,698;  77,408. 

1878-74.  700  f.  of  dike  and  Jetty 
removed;  373,189  c.  y.  dredged,  74,  890, 
891'  77  408. 

187^-7(1.  Wracks  removed;  353,725 
c.  y.  dredged,  75,  ii,  3 ;  77,408. 

187.V76.  220,575  c.  y.  dredged,  76, 
491'  77  408.  o     ,      , 

1876-77.  46,133  o.  y.  dredged,  77, 
407,408. 

1877-78.    78,587. 

187 8-79.  Repai rs  to  vessels  and  ex- 
amination and  survey  of  harbor,  79, 100, 
799. 

1880-81.  143,149  c.  y.  dredged,  81, 
1170. 

1881-89.  1,315,604  c.  y.  dredged, 
82, 1247, 1248. 


9-83.     1,138,447   c.   y.   dredged, 
.  3,  961. 

1883-84.  888,093  c.  y.  dredged,  84, 
1153. 

1884-85.  1,296,^11  c.  y.  dredged, 
85,  1337. 

1885-86.  623,597  c.  y.  dredged,  86, 
1185. 

1 886-87.  829,854  c.  y.  dredged,  87, 
1295.  Statement  of  total  dredging  done 
from  1879  to  1886,  87,  1295. 

1^88-89.  1,426,390  c.  y.  dredged 
and  26  pile  clusters  placed:  repairs  to 
U.  8.  steam  propeller,  89, 1429. 

18«>9-90.  886,000  c.  y.  dredged,  90, 
1693. 

I N90-91.  705,882  o.  y.  dredged,  91, 
1773. 

1891-99.    395,691  c.  y.  dredged,  92, 
1437. 
i      18.'>9-93.      Over     2,433,180     o.    y. 

dredged,  93, 1745. 
I      1893-94.    5,323.329  c.   y.   dredged, 
,  94,  1304. 

1894-95.  6,842,271  c.  y.  dredged, 

95,  1686. 
1895-96.  2,903,989  c.  y.  dredged, 

96,  1428. 
1896-97.  1,314,286  c.  y.  dredged, 

97,  1662. 
1897-98.  464,010  c.  y.  dredged,  98, 

1426. 

1898-99.  361,710  c.  y.  dredged  and 
deadheads  removed  from  the  channel, 
99  1697. 

1 899-1909.  4,226,671  c.  y.  dredged 
and  deadheads  removed  from  the  chan- 
nel, 1900,  2162. 

Physical  ehnracteristics. 

Light  drifting  saud,  72,  602,  603. 

Description  of,  72,  590,  591;  80,  1060; 
96,  1428,  1465. 

Tabular  statement  showing  the  condi- 
tion  of  the  dredged  channel,  93, 1747; 
94,  1306;  95,  1687;  96,  1429;  97,  1663; 
98,1427;  99,  1697. 

Filling  of  the  dredged  channels  to  be 
constantly  expected.  The  filling  exam- 
ined in  189.5-96  so  soft  as  to  be  easily 
moved  by  the  action  of  waves,  96, 1428. 

Plans.    (See  EsHmatest.  PHvaie  Work, 

and  Projects.) 

By  Cupt.  Merrill,  removal  of  sunken 
ironclads  and  piles  placed  in  the  harbor 
by  the  Confederates,  66,  52,  53. 

By  Col.  Simpson,  dredging  a  cut  200 
f.  wide  through  Choctaw  Pass  and  250  f. 
wide  through  Dog  Kiver  Bar,  71, 560. 

By  State  board  of  harbor  commission- 
ers, 5,400  1.  f.  of  jetties^  also  a  canal 
through  Pinto  Island,  with  3  auxiliary 
canal,  72,  576,  593,  594,  597.  Improve- 
ment of  Mobile  compared  with  various 
other  works,  72,  601,  603. 

By  Capt.  Damrell,  1878.  channel  21  f. 
deep  and  200  f.  wide;  estimate,  $2,088,- 
187.18,  79,  100,  800. 
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By  Maj.  Damrell,  1879,  channels  17  and 
22  f.  deep,  79,  800 :  80,  1059. 

Consideration  of,  by  Board  of  Engineers 
of  1880,  80,  1060,  1066. 

Private      (corporate,     county, 
and  State)  work* 

$45,000  expended  in  removing  obstrnc- 
tions  from  the  harbor  by  Mobile  County, 
71,  559,  561 ;  72,  598. 

Work  under  direction  of  the  State 
board  for  the  improvement  of  the  river, 
harbor,  and  bay  of  Mobile,  72,  598. 
State  board  abolished,  73,  693.  Total 
expended  by  State  board,  $72,025.95;  74, 
891 ;  77,  70,  408. 

Mobile  Bay  Breakwater  Company  char- 
tered by  the  legislature,  77,  408.  Com- 
menced work,  77,  408. 

Projects.    (See  Estimates  and  Plans,) 

The  earliest  appropriation  was  made  in 
1826;  they  were  continued  at  irregular 
intervals  to  1852,  at  which  time  there  had 
been  appropriated  $228,830.68.  This  re- 
sulted in  the  formation  of  a  dredged  chan- 
nel 200  f.  wide  and  10  f.  deep  through  the 
Pass  and  Dog  River  Bar.    82,  1246. 

By  Mi^i.  Reese,  channel  2iD0  f.  wide 
and  11  f.  deep  through  Choctaw  Pass  Bar 
and  Dog  River  Bar,  and  dredging  below 
Dog  River  Bar  to  lower  bay;  estimate, 
$656,800, 71, 559.  Approved  by  the  Chief 
of  Ene:ineer8,  72, 574. 

By  Board  of  Engineers,  1872,  channel  13 
f.  deep  and  200  f.  wide  throu>;h  Choctaw 
and  Dog  .River  bars,  9  miles;  estimate, 
$609,847.87,72,592;  73,692;  74,891.  Ap- 
proved bv  the  Chief  of  Engineers  and  Sec- 
retary of  War,  73, 692. 

By  Board  of  Engineers,  1872,  removal 
of  200  f.  of  jetty  built  by  8tato  board,  74, 
894. 

By  Capt.  Damrell,  1878,  channel  17  f. 
deepand200f.wide;  cstimate,$826, 107.66, 
79,100,800;  80,1062. 

The  Board  of  Engineers  of  1H80  recom- 
mended that  if  such  a  depth  should  satisfy 
shipping  interests  it  be  attained  by  dredg- 
ing the  existing  channel,  80,  1065;  82, 
1246.  Subsequent  modifications  in  widths 
and  direction  at  two  points,  82, 1247. 

From  1870  to  1878,  inclusive,  $411,000 
was  appropriated  and  applied  to  this 
project. 


In  1878  a  survey  was  directed  to  be  made 
in  order  to  determine  whether  the  exist- 
ing channel  could  be  improved  to  a  depth 
of '22  f.  In  Mar.,  1880,  it  was  decided  to 
continue  the  former  improvement  by 
dredging  to  a  depth  of  17  f.  with  a  uniform 
width  Of  200  f.  from  the  17-f.  curve  of  the 
same  depth  in  the  lower  bay;  estimated 
cost,  $820,000. 88, 1194.  Between  1881  and 
1888  a  total  or  $765,000  was  expended  upon 
this  project.    88, 1196. 

In  ]  885  a  project  was  submitted  by  Mai. 
Damrell  for  the  improvement  of  Mobile 
River  and  Harbor,  securing  23  f.  depth  of 
water  by  dredging  the  channel  of  1870. 
firhC  from  9  f.  to  13  f.,  and  then  from  13  f. 
to  17  f. ;  the  channel  width  to  be  280  f. ; 
estimated  cost,  $1,980,000, 89, 1429, 1430. 

The  appropriation  of  $%0,000  in  1888 
being  made  specifically  for  the  further- 
ance of  the  project  of  1885,  the  improve- 
ment of  the  harbor  was  continued  in  1888 
under  that  project,  89, 1429. 

In  1891  the  cost  of  completing  the  17-f. 
channel,  dredging  a  channel  &0  f.  wide 
and  23  f.  deep,  removing  fill  during  the 
progress  of  the  work,  and  dredging  a  chan- 
nel in  Mobile  River  up  to  Chickasabogue 
280  f.  wide  and  23  f.  deep,  was  estimated 
at  $1,443,800,  with  $60,000  annually  for 
maintenance,  91, 1773-1775;  92,1439. 

In  18%  Maj.  Rossell  estimated  that  it 
would  cost  $1,640, 000  to  deepen  and  widen 
the  channel  to  give  a  bottom  width  of  100 
f.,  and  that  $60,000  would  be  required  an- 
nually /or  maintenance,  96, 1465, 1466. 

Surv€*ys. 

Mobile  Harbor,  1860,  70, 382;  1870,  71, 
559;  1878,80,1052. 

Channel  resurveyed,  1873,  73, 693. 

$10,000  appropriated,  1878,  for  tests,  sur- 
veys, and  botings  in  Mobile  Bay,  78, 79. 

Examination  and  survey  by  Capt.  Dam- 
rell, 1878,  79, 100, 799. 

Channel,  1885, 85, 1338. 

Examination,  1><84,  for  23- f.  channel,  85, 
1374. 

Survey  of  the  harbor,  ordered  by  act  of 
Aug.  17, 1894,  made  under  the  direction  of 
Maj.  Rossell,  1895  (see  Projects),  96, 1463. 

Maps.  66,  i;  80,  1066;  84,  1158;  96, 
1432 ;  97, 1666 ;  98, 1426 ;  99, 1698 ;  1900, 
2166. 


mOCCASIIV  RITER,  IV.  €.     (See  Conientnea  Creek,  N.  C.) 

inOHAirK  RIVER,  N.  IT. 


Commerce. 

In  1897  there  was  none,  and  none  could 
be  carried  on  in  that  part  of  the  river 
examined  in  1897.  An  improvement  of 
the  stream  between  Rome  and  Schuyler 
would  benefit  only  the  city  of  Utica,  97, 
3305,3306. 

Engineers. 

Chirp  of  Enginrers.    Report,  97, 482. 

Enginkbr  in  Chargr.  Maj.  W.  S. 
Stanton,  1897.    Report,  97, 3304*. 


Physical  characteristics. 

Description  of;  stretch  of  river  exam- 
ined in  1897  not  navigable  and  also  sep- 
arated by  falls  at  Little  Falls  and  at  Co- 
hoes,  and  by  dams  both  in  tHe  Mohawk 
and  in  the  Hudson  ft'om  the  narigable 
waters  of  the  latter  river,  97, 3305,  3306. 

Surveys. 

Examination  of  the  river  between  Rome 
aad  the  town  of  Schuyler  ordered  by  act 
of  .hiiie  3, 1896,  made  in  that  year  by  Ma). 
.Stanton  (report  unfavorable;,  97,  'd30i. 
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nOKELlJllIIfE  RIVER,  €AL. 


Appropriations* 

1884,  ^,500,  85,  2359. 
1886,  2,500,  86, 1924. 
1888,  2,000,  88,  2131. 
1892,  2,500,  92,  2652. 
1894,   2,500,  95,  3298. 


Total,  18,000 

Commerce. 

Product  tons  of  adjacent  oonntry,  82, 
2640. 

Description  of,  93,  3270;  94,  2532;  95, 
3298;  96,3194. 

In  1893  there  wae  a  saving  for  the  year 
of  $60,250  in  freight  rates  by  the  im- 
prorement  of  the  river;  in  1894,  $42,000, 
94^  2533;  in  1895,  $41,000,  95,  3298. 

m  1898  there  was  little  or  no  naviga- 
tion above  New  Hope  Landing,  98, 2941. 

Amonnted  in  1899  to  abont  $50,000  an- 
nually, 99,  3168. 

Contracts. 

1895.  J.  W.  Ferris,  dredging  30,184 
c.  y.,  12  cents  per  c.  y.,  96, 3194. 

Engineers. 

Chief  of  Enginerrs.  Reports,  81, 
324;  82,  318;  85,  362;  86,  355;  87,  321; 
88,  294;  89,  349;  90,  314;  91,  395,  399: 
92,  372;  93,  427;  94,  399;  95,  437;  96, 
389;  97,  489;  98,  475;  99, 556;  190Q,  627. 

Enoinbers  in  Charge  : 

Lt.  Col.  O.  H.  Mendell,  1881-^.  Re- 
ports, 82,  2637;  87,  2441. 

Capt.  A.  H.  Payson,  1885-87.  Reports, 
85,  2358;  86,  1924. 

Maj .  W.  H.  Hener,  1887-95 ;  1898-.  Rc- 
porto,  88,  2131;  89,  2485;  90,  2911;  91, 
2986,  3133,  3135;  92,  2651;  93,  3269;  94, 
2531;  95,  3297;  98,  2941;  99,  3168;  (Lt. 
Col.)  1900,  4226. 

Capt,  C.  E.  Gillette,  1896-97.  Reports, 
96,  3193;  97,  3359. 

Assistants: 
C.  D.  Rhodes.    Report,  82,  2639. 
Lt.  8.  W.  Roessler.    Report,  85,  2359. 
W.  D.  Woodbury.    Report,  91,  3137. 


Operations. 

l§84-§5.  160  snags  and  312  over- 
hanging  trees  removed  between  Ben- 
sons  Ferry  and  Snodgrass  Slough,  85, 
2358. 

l§85-§6.  718  snags,  logs,  and  trees 
removed  from  the  same  channel,  86, 1925. 

1886-§7.  174  snags  and  183  trees 
cut  and  removed,  87,  2441. 

188 §-§9.  107  snags  and  72  over- 
hanging trees  cleared  from  river  by  hired 
labor,  89,  2486.  ^ 

1895-06.  30,184  c.  y.  dredged  from 
point  of  laud  opposite  New  Hope  Land- 
ing acquired  without  cost  to  tne  U.  8., 
and  a  small  amount  of  revetment  work 
done  to  aid  in  maintaining  the  channel 
dredged.  About  2,000  obstructions  re- 
moved.   96,  3194. 

Physical  ciiaracteri sties. 

Description  of,  82,  2639. 

Projects. 

By  Lt.  Col.  Mendell,  1881,  Bensons 
Ferry  to  Snodgrass  Slough,  10  miles,  re- 
moval of  snags,  logs,  and  similar  obstruc- 
tions, and  also  excavation  of  shoals  near 
the  mouth  of  the  Cosumnes;  estimate, 
$8,250,  82,  2639.  Both  forks  of  the  river 
cleared  to  head  of  navigation,  at  a  cost 
of  $10,960,  88,  2131.  Projected  improve- 
ment completed,  89,  2486. 

In  1890  Maj.  Heuer  proposed  the  fur- 
ther improvement  by  closing  a  oanal 
entering  the  river,  and  dredging  a  sand 
bar  formed  at  the  junction,  and  also  one 
at  North  Fork,  to  6  f .  depth  m.  1.  w. ; 
also  removal  of  snags  and  overhanging 
trees;  estimate,  $9,100,  91,  3135,  3136; 
92,  2651. 

Survejrs. 

Examination  ordered  by  act  of  Mar.  3, 
1881 ;  made,  1881,  under  direction  of  Lt. 
Col.  Mendell,  82, 2637. 

Ordered  by  act  of  Sept.  19, 1890 ;  made, 
1890,  under  direction  of  Maj.  Heuer,  91, 
.3135. 

Examination  made,  1895,  by  Maj.  Heuer 
above  New  Hope  Landing  to  ascertain 
the  obstructions  in  the  river,  95,  3298. 


MOI^INE,  ILl..     (See  MUsUsippi  River.) 


Chief  of  Engikbers.  Report,  89, 234. 
Enoinrkr  m  Charge.    Maj.  A.  Mac- 
kenzie, 1888.    Beport,  89, 1777. 


Snrvey. 

Examination  ordered  by  act  of  Aug.  11, 
1888,  made,  1888,  under  direction  of  MSij. 
Mackenzie  (report  unfavorable),  89, 1777. 


MONTHEOAIV  ISLAND  HARBOR,  ME. 


Commeree. 

Local,  89, 548. 

finirineers. 

Chief  of  Engineers.    Report,  89, 31. 
Engineer  in  Charge.    Lt.  Col.  J.  A. 
Smith,  1888.    Report,  89, 547. 


Physical  characteristics. 

Description  of,  89, 548. 

Survey. 

Examination  ordered  by  act  of  Aug.  11, 
1888,  made,  1888,  under  dirertiou  of  Lt. 
Col.  Smith  (report  unfavorable),  89,  547. 


503. 

4 

66,482. 

» 

72,  738. 

45, 1346. 
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Pun,  AKnoprUttona. 

A— MonongahelnRlTer.Ps,  »ndW.V« tl,!GT,«00.00 

B— UonongstiFla  Rlvei,  purcbaseof  locksnddunNo.T tlGt,138.  U 

C— MonongahelB  River,  purchase  of  lock  end  dim  No.  6 <1<ST,00}.00 

D— Monoiwhela  River,  purchaae  of  Hlock-water  ByMem  of  tbe  HoDongkhela  NavlgaUou 

E— MoiioiigahVlk'KivOTrP>"l"'''.'!"'".lll'"l"i'!"i".''''"'"  'iffilsBtOO 

To«U 6,5«,80«.» 

Part  A.— nononffahela  River. 

1SS1>  Shipman  &  Carmodj,  atoae, 
81,  1944. 

I8BB.  Mapel  Bros.  &  Tttna,  white- 
oak  timber,  $39.97  per  1,000  f.,  B.  H. 

1§89.  C.  T.  McDonald,  lock  and  dam 
oonslmctiou,  $38,727;  Lambert  Broa.  &. 
Co.,  furuistiing  operating  maohinary  for 
look  No.  «,  $3,889,  89,  1H»1. 

189T.  C.  L  McDonald,  looks  and 
dams  Nob.  10  to  16,  $600,814,  98,  2181. 
Annulled  May  31,  1900,  1900,  3226. 

EDglneem. 

Chief  ok  Knoinbkbs.  Beporta,  71, 
60;72,  67;  73, 59[  74,65;  73,89,90;  76, 
89;77,  94;  78,  107;  79, 144;  80, 193;  81, 
261;  82,  256;  83,263;  84,262;  85,283; 
86,  273)  87,  238,  239;  88,  215;  89,  251, 
254;  90,  226;  91,290,291;  93,  278,279; 
93,313;  94,290;  95,323;  96,379;  97, 
359;  98,  373;  99,  417;  1900,  477. 
BOASDS  OF  Enoikeibs: 

1H74.  RecomDBiided  a  trial  of  movftbia 
damsnitb  lifdraoiio  KKteein  connection 
with  navigable  cbute  on  dam  No.  1  of 
tbe  Moiiongaliela  NaviKation  Co.,  U.  B. 
to  pay  hftit^the  cost  of  experiment,  and 
if  Bucceaafnl  the  oompany  to  become 
DwiierB  of  the  dam,  74,  480.  (See  Ohio 
Hirer,  Board  of  Enginetn.) 

Convened  at  Pittabnrg  Deo.  21,  1886, 
Bj  8.  O.,  No.  112,  C.  of  E.,  to  report  upon 
commercial  Taloe  and  importance  of 
works  of  Monongahela  Navigation  Co. 
Report,  87, 1802.  (Ht^s.  King,  Stiokney, 
and  Mackenzie.} 
Enqinxerb  in  Chabob: 

M^.  W.  E.  MerriU,  1873-93.  Beporta, 
72,  412;  73.  503,  504;  74,  481;  75,  735: 
76,  ii,  54,129;  77,662;  78, 8(»;  79,1344; 
(Lt.  Col.)  80,  1763;  81,  1943;  82,  1939; 
83,  1548;  84,  1699,  1701;  85,  1813,  1817; 
86,  1543,  1543;  87,  1800-1809;  88,  1676, 
1678;  89,  1879,  1882,  1904;  90,  3190,  2192, 
2193;  91,  2355,  3357,  2359,  2360. 

M^j.  A.  Stickney,  1892-93.  Reports, 
92,  1984,  1986,  1989;  (Lt.  Col.)  93,  2488. 

Capt.  R.  L.  Hoiie,  1894-96.  Reports, 
94,  1903;  95,  2396;  (Maj.)  96,2134. 

Maj.C.F.  Powell,  1897-.  RoportB,97, 
'™";  98,  2173;  99,2373;  1900,3225. 

Apr.  IS,  18M,  cMlmate,  tZGS,TaD. 


Total,  1,257,900. 
Coinoierce. 

ImporUnt,  72,  417,  418;  76.  ii,  133, 
135   139. 

Valne  of  coal  formation  reaahed  liy,  76, 
U,  133,  139. 

Uethod  and  coet  of  transportation  of, 
76,  ii.  133,  134. 

Value  and  im|)ortance  of  tbe  works  of 
the  Monongahela  Navigation  Co.,  87, 
1802,  1805. 

Commercial  movement  on  tbe  Lower 
Monongabela,  18M4  to  1891,  92,  1986. 

The  great  natural  resources  of  tbe  adja- 
cent conntry  depend  on  the  navij^Bbility 
of  tbe  river  for  development,  95,  2397. 

Tbe  commerce  accommuduted  at  lock 
No.  9  dnring  the  fisoal  year  1S98,  33,543 
tons;  1899,  41,503  tons,  and  1900,67,211 
tonit,  1900,  478, 
Contracts.     (See  Projtcti.) 

I8T3.  Smith,  Hawkins  dcDavis,  lock 
(except  lift  and  miter  walls)  at  Hoard's 
Rock^  $64,&^1.75,  to  be  completed  Dec, 

1874,  73,  603.    Time  exteuded  to  Dec., 

1875,  75,  72,  735.     Extended  to  June  20, 

1876,  and  completed,  76,  ii,  54. 
18T6.    Smith  &  Hawkins,  stone  dam 

at  Hoards  Hocks.  In  Jnly,  1876,  for  lack 
of  ressoiiablo  progress,  contract  was 
annulled  and  work  prosecated  with  hired 
labor,  76,  ii,  to. 

To  BrowmiTllle:  Snrvey— reports,  Feb.  6, 1833,  ettlm&te. 


I.  Doc. 


So.  482,  661h  Cong.,  1 .. 

te  lo  appropriallonB,  Part  B. 
■te  to  sppropriatfons,  Part  C. 
te  to  sppropriationB,  Pan  D. 
1  approptiacioiis  Incresse  tbe  i 
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i!IOIirO]VOAHEK.A  BIVER,  PA.  ANB  MT.  YA*— ContiDiie<l. 
Part  A.— noBOBl^Ali^lA  Biver~Con tinned. 


Absistants: 

C.  ReicbspfftiT,  72,  414. 

E.  A.  Chase,  72,  414. 

J.  F.  Wilaon,  72,  414. 

S.  Petitdidier,  15,  735;  76,  ii,  131. 

J.  £.  Bell,  76,  ii,  64. 

T.  P.  Roberts,  76,  ii,  129.  Report, 
76,  ii,  131. 

W.  Weston,  79, 1344. 

L.  M.  Petitdidier.    Report,  85, 1816. 

P.  J.  Scbopp.  Reports,  88,  1677 ;  89, 
1881,  1884. 

P.  Golay .  Reports,  91, 2358 ;  92, 1987 ; 
93,  2489;  94, 1905;  95,  2397. 

J.  W.  Arras.  Reporto,  92,  1988;  93, 
2489;  94,  1905;  95,  2397;  96,  2135. 

Eflti matefl.    (See  Projeeti. ) 

By  Maj.  Merrill,  1872.  Extending 
slack  water  narigation,  Jacobs  Creek  to 
Morgan  town,  18^  miles,  with  3  locks  and 
dams,  $270,000,  less  obligation  of  canal 
company,  $160,000,  leaving  cost  of  look 
and  dam  No.  9  to  U.  S.  $110,000,  72,  417. 
Revised,  1873,  for  change  in  location, 
$137,000,  73,  605. 

Change  in  project,  1874,  by  which  the 
U.  S.  assamed  cost  of  construction  of  lock 
and  dam  No.  8;  estimate  of  lock,  $110,000, 
74, 482 ;  75, 737.  Revised  for  extra  depth 
of  foondation  and  difficulty  of  obtaining 
stone,  $115,000;  cost  of  lock  and  dam, 
$189,000,  75,  72.  737 ;  77, 663.  Construc- 
tion of  dam  No.  9  exceeded  estimate; 
cause,  76,  ii,  56;  77,  682;  78,  806. 

Project  of  1874  increased,  1875,  by  ex- 
tension of  slack-water  navigation  fi-om 
Morgantown  to  Fairmont,  25  miles,  with 
6  looks  and  dams ;  estimate,  $780,000,  76, 
ii,  131. 

I^e^al  proceedings.    (See  Oh$truo- 
tions.) 
Purchase  of  land,  98,  2174. 

Eieprislation* 

Charter  granted  by  the  State  of  Penn- 
sylvania to  the  Monongahela  Navigation 
Co.,  1836;  subsequently  modified,  72, 
413.      , 

Act  of  Aug.  11,  1888,  authorizing  the 
purchase  of  lock  and  dam  No.  7,  90, 2193. 

•bstriictions. 

Encroachments  upon  Pittsburg  Harbor 
(list  of  persons  or  firms  stopped  from 
dumping  in  the  river),  93,  2490;  94, 
1905;  95,  2397;  96,  2135;  97,  2384. 

List  of  bridges  authorized,  under  con- 
struction, and  completed,  93,  2490;  94, 
1907;  95,  2399,2400;  96,  2137,  2138;  97, 
2407,2408. 

Operations. 

1874-Y5.  Look  No.  9  at  Hoards 
Rocks ;  completion  of,  delayed,  and  time 
extended,  75,  735.  Quarrying  stone  for 
dam  commenced,  75,  72,  735. 

18Y5~76«  LockNo.  9  completed  June 


20,  1876,  76,  ii,  54.  After  unsatisfactory 
attempts  to  build  dam  by  hired  labor  a 
contract  was  awarded;  after  a  month's 
operations  work  was  resumed  with  hired 
labor,  76,  89,  ii,  55. 

1 87<l>7  Y.  Timber  for  lock  gates  and 
machinery  ready  but  not  in  place ;  dam 
about  one- third  completed  when  exhaus- 
tion of  funds  caused  suspension  of  the 
work,  77,  94,  662. 

18Y8-79*  Resumption  of  work  on 
lock  No.  9  (Hoards  Bocks),  no  work 
having  been  done  since  1876,  79,  1344. 

1879-80.  Lock  and  dam  No.  9  com- 
pleted, 80,  1763. 

1882I-88.  Cofferdam  built  for  lock 
No.  8,  foundations  for  lock  wall,  cross 
wall  at  lock  head,  and  32  1.  f.  of  wing 
wall  built,  83,  1548. 

1§ 88-84.  Care  and  operation  of 
lock  and  dam  No.  9,  84, 1701. 

1 884-8«l.  5,460  c.  y.  masonry  placed 
in  lock  No.  8,  completing  the  lock,  with 
the  exception  of  lower  wing  wall,  85, 
1813. 

Care  and  operation  of  lock  and  dam 
No.  9,  85, 1817. 

188ft-86»  Care  and  operation  of 
lock  and  dam  No.  9,  86,  1543. 

188<l>87.  Win^  wall  of  lock  No.  9 
completed  to  a  height  of  14  f.  above 
lower  miter  sill,  87,  1800. 

Care  and  operation  of  dam  No.  9,  87, 
1809. 

1 887-88.  River  and  wing  walls 
completed ;  3,791  c.  y .  masonry  laid ;  re- 
taining wall  and  abutment  finished,  88, 
1678. 

Operation  and  care  of  lock  and  dam 
No.  9,  88, 1678. 

188 II-89.  Land  wall  and  lock  cham- 
ber completed,  89,  1881. 

Operation  and  care  of  lock  and  dam  No. 
9,  89,  1882. 

1889-00.  Lock  and  dam  No.  8  com- 
pleted. 

Operation  and  care  of  locks  and  dams 
Nos.  8  and  9,  90,  2190,  2192. 

1 890-91.  Two  luck  keeper's  houses 
built  at  lock  No.  8,  and  guiding  crib  be- 
low land  wall  raised  and  extended  into 
the  bank. 

Operation  and  care  of  locks  and  dams 
Nos.  8  and  9. 

Purchase  of  locks  and  dams  Nos.  6  and 
7,  91,  2355-2360. 

^18i>l-99*     Operation    and    care  of 
locks  and  dams,  92,  1986. 

1896-97.  2,000  c.  y.  dredged  at 
SmithHeld  Street  Bridge,  97,  2385. 

1897-98.  Work  commenced  on  lock 
No.  10,  98,  2174. 

1898-99.  Work  on  locks  Nos.  10 
and  11  in  progress,  and  181  a<1d  it  tonal 
borings  made  at  sites  for  locks  and  dams 
Nos.  13  to  15,  99,  2374. 
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1899-1900.  Work  on  locks  Nos. 
10  and  11  continned  till  Nov.,  1899,  when 
con tractorstopped work.  (See'  ontracts.) 
Irons  for  locks  Nos.  11  and  12  prepared. 
1900,  3226. 

Physical  characteristics. 

Description  of  river.  Distances  from 
Pittsburg.  Tributaries.  12,  413;  75, 
525;  76,  ii,  114,  123. 

Slope  of  water  surface,  72.  414 ;  75,  it, 
138. 

Thickness  of  coal  beds  in  valley  of,  72, 
418:  74,  545;  75,  ii,  131, 138. 

Height  of  h.  w.  at  Morgantown,  75,  ii, 
137. 

Divide  between  north  branch  of  Poto- 
mac River  and  Monongahela,  74,  494, 
500,  513,  545. 

Rainfall  in  valley  of  the  Ohio  and  its 
tributaries,  74,  507,  520,  523,  532;  76,  ii, 
100. 

Description  of,  vicinity  of  proposed 
lock  and  dam  No.  10,  93,  2489;  94,  1905. 

Description  of,  part  formerly  controlled 
by  navigation  company,  97,  2384. 

Shoaling  of  channels  and  formation  of 
bars  helped  by  material  dumped  into  the 
stream  at  Pittsburg  and  vicinity,  97, 
2384. 

Private  (corporate)  work. 

1836.  Monongahela  Navigation  Co. 
chartered  by  Pennsylvania  for  the  pur- 
pose of  extending  slack- water  navigation 
from  the  mouth  of  the  Monongahela  River 
to  State  line  of  Virginia,  92f  miles. 

1872.  The  Monongahela  Navigation 
Co.  had  extended  a  4-^ — and  partly  6-f. — 
depth  from  mouth  of  river  to  84  miles 
above,  with  6  dams  and  8  locks,  the  locks 
being  190  f.  by  50  f.,  and  250  f.  by  56  f., 
lifting  62  f.,  72.  413. 

Obligation  of  the  Monongahela  Navi- 
gation Co.  to  extend  the  improvement  to 
the  Virginia  line,  72,  413,  415:  73,  503. 
The  company  proposed  to  build  but  one 
dam  in  place  of  two,  as  recommended  by 
M%j.  Merrill  (see  Projects),  with  lift  of  16 
f.,  73,  504. 

Use  of  dam  No.  1  tendered  to  the  U.  S. 
by  the  Monongahela  Navigation  Co.  for 
experiments  with  movable  dams  with 
navigable  sluices ;  acceptance  of  the  same 
recommended  by  Board  of  Engineers. 
See  Hoard  of  Engineers  Ohio  Riv*fr,  74, 
480;  75,  686.  Obligation  of  company  to 
continue  improvements,  73,  504;  79, 
1345. 

A  company  chartered  by  Virginia  to 
extend  slack- water  navigation  nom  the 
State  line  to  Clarksburg ;  nothing  done, 
72,  417. 

1835.  $30,000  was  expended  by  the 
lumber  interest  in  erecting  log  dams  on 
the  West  Fork  of  River,  76,  ii,  131. 

Works  built  by  the  Monongahela  Navi- 


gation Co.,  statements  and  estimates  of 
their  value,  87,  1802. 

Projects.    (See  Estimates,) 

By  MaJ.  Merrill,  1872,  continuing  slack- 
water  navigation  to  a  depth  of  6  f.  from 
Jacobs  Creek,  the  limit  of  the  Mononga- 
hela Navigation  Co.  (see  Private  work) 
to  Morgantown,  18^  miles,  to  wit:  The 
Monongahela  Navigation  Co.  to  construct 
dams  and  locks  Nos.  7  and  8  of  lOi  f.  lift 
each,  thereby  continuing  improvement 
to  the  Virginia  line  as  required  by  their 
charter,  the  U.  S.  to  construct  lock  and 
dam  No.  9  at  Collins  Ripple,  4.7  miles 
above  State  line,  72,  416.  Subsequent 
examination  locates  lock  and  dain  No.  9 
at  Hoards  Rocks,  3|  miles  below  previous 
location,  73, 504.  Dams  to  be  of  timber, 
filled  with  stone;  locks  to  be  50  by  250 
by  6  f.,  73, 505. 

Monongahela  Navigation  Co.,  1873,  pro- 

f»osed  to  construct  but  a  single  dam  and 
ook  (ip  place  of  two  as  above  proposed) 
with  lift  of  16  f.,  73,  503;  79,  1345.  - 

In  view  of  proposed  action  of  the  Mo- 
nongahela Navigation  Co.,  1874,  M%j. 
Merrill  recommended  that  the  U.  S.  waive 
the  obligation  of  the  company  to  extend  ' 
the  improvement  to  the  State  line,  and 
as  a  matter  of  expediency  that  the  U.  S. 
build  lock  and  dam  No.  8,  but  required 
the  company  to  relinquish  control  of  the 
river  between  proposed  dam  No.  8  and  the 
State  line,  and  further  agreeing  to  build 
lock  and  dam  No.  7  with  6  f.  of  water  over 
lower  miter  sill,  74,  482;  75, 736;  76,  ii, 
130;  79,  1345. 

Dam  No.  9,  1875,  changed  from  timber 
to  stone,  and  the  work  done  with  hired 
labor,  75, 735, 736. 

Reasons  for  permanent  dams  in  place 
of  movable,  76,  ii,  130. 

Foregoing  project  modified  by  exten- 
sion of  slack-water  navigation  from 
Morgantown  to  Fairmont,  25  miles,  "by 
means  of  6  locks  and  dams,  lifting  64  f., 
similar  to  those  proposed  and  in  process 
of  construction,  viz,  Nos.  8  and  9,  76,  ii, 
130, 136, 138.    ( See  Estimates, ) 

From  1872  to  1886,  inclusive,  $397,900 
had  been  appropriated,  when  the  cost  to 
complete  was  estimated  at  $30,376,  8B, 
1542.  Report  by  Board  of  Engineers, 
1886,  upon  the  commercial  value  and 
importance  of  the  works  built  by  the 
Monongehela  Navigation  Co.,  87,  1802, 
1808. 

Act  of  1892  appropriated  $25,000  for 
additional  lock  and  dam.  No.  10,  93, 
2489;  the  first  in  a  series  of  6  propoeed 
by  Lt.  Col.  Merrill,  1889,  for  completion 
of  slack-water  navigation  from  Morgan- 
town  to  above  Fairmont,  25  miles,  at 
an  estimated  cost  of  $1,320,000,  or  an 
average  cost  of  $220,000  each,  94, 1904. 
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Site  for  No.  10  selected  at  Falling  Run, 
below  Morgantown,  after  local  opposi- 
tion, 95,  2396;  97,  2384.  Changed  from 
below  Morgantown  bridge  to  site  3,000  f. 
above  it,  98,  2174. 

Act  of  1806  appropriated  $10,000  for 
location  and  porcnase  of  sites  of  6  locks 
and  dams  to  be  bnilt  under  continnons 
contract  at  a  total  cost  not  to  exceed 
$1,200,000,  96.  2184,  2135. 

By  Mjy.  Hoxie,  1896-97,  for  oonstmc- 
tion  of  locks  and  dams.  The  lifts  for 
overcoming  the  64  f.  from  Fairmont  to 
pool  No.  9  to  be  10  and  12  f,  the  locks 
and  dams  to  be  of  concrete ;  lock  cham- 
bers to  be  56  b^  177  f.,  with  7  f.  of  water 
on  the  lower  sills  at  pool  levels  and  8  f. 
at  npper  sills,  97,  2384. 

In  1896-97  a  small  allotment  was  made 
for  dredging  shoal  at  Smithfield  street 
bridge,  97,  2385. 

Surveys. 

1825.  By  *'  Board  of  internal  improve- 


ment,'' in  connection  with  extension  of 
the  Chesapeake  <&  Ohio  Canal,  74,  525. 

1871.  Ordered  by  act  of  Congress, 
Jacobs  Creek  to  Morgantown,  18  miles, 
71, 60;  72, 412, 414.  Completed  in  1871, 
72,  414. 

1875.  Ordered,  Morgantown  t  >  Fair- 
mont, 25  miles,  76,  89,  ii,  129. 

Examination  above  upper  dam,  W.  Ya., 
for  slack- water  navigation,  Morgantown 
to  Fremont,  made,  1889,  under  direction 
of  Lt.  Col.  Merrill,  89,  1904. 

Minor  surveys.  (See  references  to  re- 
ports of  Engineers  in  Charge.) 

Harbor  lines  at  Pittsburg  established 
by  Secretary  of  War  on  recomineudatiou 
of  a  harbor  line  board  (see  Harbor  lines, 
page  472)  in  1894-95,  95,  2397;  97,  2384. 
(See,  also,  Obetructions.) 

Bench  marks,  leveling  of  1896,  pool 
No.  9,  to  Honlt*smill,  97,  2407;  leveling 
of  1897,  Honlt's  mill  to  near  head  of 
river,  98,  2182. 


Part  B.— Monon^aliela  River;  Lock  and  Dam  No.  7,  purchase 

of.    (See  also  Parts  A  and  C.) 

Appropriations. 

1888,  o  $166,733. 13,  88,  1677. 

Part  €•— niononiralKela  River;  Lock  and  Dam  No.  A,  purciiase 

of*    (See  Parts  A  and  B.) 


Appropriations* 

1®0,    '$167,000,91,2360. 
En§rineers*    (See  Part  B.) 

Projects. 

Purchase  of  this  work  dependent  on 
acquirement  of  lock  and  dam  Ifo.  7.  (See 
Part  B.) 

In  1897  Maj.  Powell  recommended  that, 
since  the  whole  system  of  locks  and  dams 
of  which  this  work  is  a  part  had  been 
purchased  by  the  Government,  the  money 
appropriated  for  the  purchase  of  this 
lo(u£  and  dam  be  turned  into  the  Treas- 
ury, 97,  2411. 

Efe^ai  proceedinips* 

Condemnation    proceedings  (U.  S.   v. 


Monon^ahela  Navigation  Co.)  for  pur- 
chase of  lock  and  dam.  Value  of  work 
fixed  at  $209,000,  exclusive  of  the  value 
of  the  franchise  of  the  company  in  1890. 
This  judgment  reversed  by  higher  court 
in  1892  and  new  trial  granted.    93,  2496. 

Enfrineers* 

CiiiKF  OF   Enginrbrs.     Reports,  93, 
314;  94,  291;  95,  324;  96,  280;  97,  361, 
98,  324. 
Enginbkrs  in  Charge: 

Lt.  Col.  A.  Stickney,  1892-93.     Report, 

93,  2495. 

Capt.  R.  L.  Hoxie,  1894-96.    Reports, 

94,  1911;  95,2403;  (Maj.),  96,  2141. 
Maj.  C.  F.  Powell,  1897-98.    Reports, 

97,2411;  98,2403. 


Part  D*— JUonon^ahela   River,  !¥•  Va.*  and  Fa*  (Purchase  of 
slackmrater  system  of  the  Iflonongahela  IVavls^atlou  Company*) 

Appropriations* 

1896,    <'$3,766,615.46,  98,  2188. 

Commerce* 

Description  of,  part  affected  by  works 
of  the  company,  and  great  commercial 
importance  of  n*ee  navigation  for  the 
part  affected,  96,  2150. 

a95,000  was  appropriated  in  1888  for  expenses  of  condemnation.  Only  part  of  this  was  used,  but  the 
whole  amount  18  included  in  the  above  sum. 

i»$5.000  for  condemnation  expenses  included  in  this  sum. 

r $5,000  of  this  sam  was  for  coDderonation  expenses,  and  only  part  of  it  was  ased;  $120,000  of  the 
sum  was  to  bo  retained  as  security  for  canoeUation  of  certain  outstanding  bonds  of  the  navigation 
company. 


The  river  shown  to  have  a  traf&c  next 
in  order  to  that  of  St.  Marys  Falls  Canal, 
in  the  interior  waterways  of  the  U.  8., 
97,  2420 

En(Kineers. 

Chief  of  Enginebrs.  Reports,  95, 
325;  96,  280,  281;  97,  361;  98,  325. 


766 


ANALYTICAL    AND   TOPICAL    INDEX    TO 


mONOlVGAHELA  KITJBB,  PA.  AND  W.  V  A. --Con tinned. 

Part  D.— IVIoaoiiirAltcla  Rlier,  W.  Va*  and  Pa  (Purchase  of 
slack^rater  system  of  the  ]91ononi^ahela  IVavi§ratioD  Com- 
pany)— Continued. 

Engineebs  in  Charge: 

Maj.  B.  L.  Hoxie,  1895-96.  Reports, 
96,  2141. 

Maj.  C.  F.  Powell,  1897.  Report.  97, 
2411. 

liegral  pr€K*eedinir9« 

Condemnation  proceedingSi  1896-97. 
Awaid  of  $3,761,615.46  made,  and  final 
judgment  entered  for  $3,601,615.46,  the 
remainder  of  the  award  to  be  retained 
by  the  U.  S.  as  security  for  the  cancella- 
tion of  outstanding  bonds  issued  by  the 
company.    97, 2411. 

Projects* 

Act  of  1896  authorized  acquirement  of 
the  property,  and  the  taking  of  written, 


sworn  teslimony  as  to  its  value.  The 
latter  estimated  at  from  $3,634,720  to 
$5,000,000,  exclasive  of  bonded  indebted- 
ness of  the  company.    96,  2142,  2 1 96. 

Description  of  the  property,  96,  2144 ; 
97,2412. 

Comparative  statement  of  approximate 
cost  and  tonnage  of  certain  canals  and 
slack  water  improvements  in  different 
parts  of  the  world,  including  the  U.  S., 
96,  2144. 

Mig.  Powell,  1897,  estimated  it  would 
cost  $1,820,797.67  for  the  necessary  en- 
largements and  improvements  of  the  sys- 
tem purchased,  97,  2422. 

Surveys*    (See  Projects,) 


Part  £*— Hlonouirahela  River,  Pa*    (See  Part  A.) 


Appropriations* 

1899,  a$50,000,  99,  2376. 

1900,  135,556, 1900,  3230. 

Total,  $185,556 

Commerce* 

Traffic  delayed  and  restricted  by  in- 
sufficient capacity  and  conveniences  of 
the  locks,  and  in  the  pool  channels. 
Tonnage  of  the  river  about  seven  mil- 
lions.   99,  2376. 

Eng^ineers* 

Chief  of  Engikbers.  Reports,  99, 
418;  1900,478. 

Engineer  ik  Charge.  Maj.  C.  F. 
Powell,  1899-.  Reports,  99, 2375 ;  1900, 
3228. 

liCgal  proceediniTS* 

Negotiations  pending  for  river  front- 
age, the  purchase  of  which  is  necessary 
before  building  the  guide  wall  and  ex- 
tension of  No.  6  lock  walls,  1900,  479. 

Operations* 

1899-1900*  Enlarging  and  im- 
proving lock  No.  6;  at  lock  No.  3  in 
progress;  some  work  done  on  foundation 
for  the  guide- wall  extension  and  on  crib- 
deflecting  dike,  1900,  3228,  3229. 


Projects* 

By  Maj.  Powell,  1899,  to  remove  the 
lower  gates  back  6  f.  at  lock  No.  6,  lower- 
ing the  sill  12  inches,  or  as  much  thereof 
as  practicable,  and  lengthening  the  gate 
walls  8  f.  by  concrete  construction:  to 
bnild  a  short  concrete  guide  wall  below 
the  lock  in  prolongation  of  land  chamber 
face;  to  rebuild  upper  miter  sill,  floor  in 
head  bay,  and  placing  new  filling  valves 
and  lowering  the  upper  sills  1.6  f. ;  to 
lengthen  the  dam  7  f. ;  to  build  a  2^f. 
high  movable  dam  on  fixed  dam,  and  to 
make  other  but  smaller  improvements  at 
the  lock  and  dam;  to  extend  at  lock 
No.  3,  upper  guide  and  mooring  crib  300 
f.  by  a  concrete  wall  on  timber-floored 
piling,  and  to  build  a  timber-crib  deflect- 
ing dike  about  133  f.  long  above  lock; 
to  Duild  a  repair  steamer  with  snagging 
apjgliances  and  dipper  dredge,  and  2 
dump  scows;  estimate  $185,^,  1900, 
479. 

Maj.  Powell  estimated,  1900,  it  would 
cost  $12,500  to  purchase  a  shallow  river 
lot  below  lock  No.  1,  and  about  $30,000 
to  purchase  shore  strips,  1900,  3230. 

Surveys. 

Bench  marks,  1900,  3231. 


9I01V01IV0AHELA  BITER, L.OCKS  AND  DAMSON  (OPERATIIVO 

AND  CARE)* 


Appropriations.  & 

1885, 

$10,091.78 

1886, 

1,008.22 

1887, 

2,293.34 

1888. 

10,800.14 

1889, 

8,804.10 

1890, 

4,352.43 

1891, 

11,556.57 

1892, 

22,415^.15 

1893, 

20,835.54 

Appropriations—  Continued 

1894, 

$33,252.75 

1895, 

16,636.71 

1896, 

14,842.79 

1897, 

24,851.71 

1898, 

105,986.72 

1899, 

148,755.13 

1900, 

141,558.00 

Total,  578,041.08 

n  Improving  locks  S  and  6  and  for  floatlngr  plant. 

f>  Expenditures  under  permanent  indefinite  appropriation  provided  by  act  of  July  5, 1884,  for  oper- 
ating and  keeping  in  repair  canals  and  other  public  works. 
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MONOllfOAHfiLA  BITDR,  £.0€K8  AND  DARIS  OUT  (OPERATINO 

AND  CAKE)— ContiDQ^d. 

1896-97*  Misoellaneons  repairs 
made  and  a  small  amount  of  dredfiinff 
done,  97, 2409. 

1897-98.  Locks  1  to  7,  inolnsive; 
operated  by  tiie  Qoyemment  ttom  July  7. 
H^pairs  made  to  looks  and  dams  Nos.  1 
to  9,  inclusive;  7,900  c.  y.  dredged;  368 
snags  removed,  and  19  wrecks  removed, 
98  2183,  2187. 

1898-99.  Repairs  made  to  locks  and 
dams  Nos.  1  to  9,  inclusive ;  7  new  lock 
gates  and  a  derrick  boat  built;  68,062  c. 
y.  dredged ;  59  snags,  10  wrecks,  and  part 
of  a  large  floating  dry  dock  removed, 99, 
2382. 

1 899-1900.  Repairs  made  to  locks 
and  dams  Nos.  1  to  9,  inclusive :  8  new 
lock  gates  constructed ;  timber  shed  and 
a  warehouse  built;  45,510  o.  y.  dredged; 
9  wrecks  removed,  and  169  snags  and 
other  obstructions  removed,  1900,  3238. 

Projects* 

Appropriations  for  condemnation  and 
purchase  of  improvements  of  the  river 
amounted,  1898,  to  $4,100,348.59, 98, 2188. 

On  July  7, 1^,  looks  and  dams  Nos.  1 
to  7,  inclusive,  were  transferred  by  pur- 
chase from  the  Mononj^ahela  River  Navi- 
gation Co.  to  the  United  States,  under 
act  of  1896.  These  works  make  slack- 
water  navigation  from  near  the  month  of 
the  river  at  rittsburg  to  lock  No.  8.  Nos. 
1,  2,  3,  and  4  are  double  locks,  each  con- 
sisting of  one  large  and  one  small  look ; 
all  the  others  are  single  and  small  locks, 
98,  2182. 

Surveys. 

Harbor  lines,  Homestead  to  McKees- 
port,  extension  of,  98,  2182. 


nerce. 

After  the  abolition  of  the  tolls  on  the 
lock  and  dam  system  acquired  in  1897, 
there  was  a  marked  increase  in  traffic, 
98,  2182. 

Contracts* 

1898.  J.  M.  Deffenbaagb,  2  frame 
houses,  $6,500,  93,  2495. 

Chibf  op  Enginbbbs.  Reports,  93, 
314;  94,  291;  95,  324;  96,  280;  97,  360; 
98,  374;  99,  419;  1900,  480. 

ENGimEEBS  IN  Charge: 

Lt.  Col.  A.  Stiekney,  1892-93.  Report, 
93.2492. 

Capt.  R.  L.  Hoxie,  1894-96.  Reports, 
94, 1908;  (Mi^.),  95,  2400;  96,  2138. 

M%i.  C.  F.  PoweU,  1897—.  Reports,  97, 
2409;  98,  2182;  99,  2376;  1900,  3233. 

Assistant.  P.  Gorlay.  Reports,  93, 
2493;  94,  1909;  95,  2401;  96,  2139;  97, 
2409. 

Obstrnctions. 

List  of  bridges  across  the  river  and  its 
tributaries  authorized  and  constructed, 
98,2200. 

Operations. 

1 899-98.  Miscellaneous  repairs 
made;  over  10,000c.  y.  dredged,  and  some 
buildings  ereoted,  93,  2493. 

1898-94.  About  335  t.  sna^,  etc., 
removed:  9,560  c.  y.  dredged;  buildings 
and  macnlnery  repaired,  and  other  mis- 
cellaneons  work  done,  94, 1908, 1909. 

1894-95.  2,487  t.  snags,  etc.,  re- 
moved, and  repairs  made  to  machinery, 
etc.,  95, 2401. 

1 895*96.  Miscellaneous  work  done, 
96,2139. 


mONROE  HARBOR,  LA. 


Chibf  of  Enoinebrs.   Report,  84, 227. 

Bnginbbr  in  Charge.  Maj.  A.  M. 
Miller.    Reports,  84, 1381, 1383. 

Assistant.  F.  S.  Burrows.  Report, 
84,  1383. 

Pliaus. 

By  Mi^.  Miller,   1883,  for  protecting 


caving   banks;    estimate,    $10,000,    84, 
1383. 

Surveys. 

Ordered  b^  act  of  Aug.  2,  1882,  made 
under  direction  of  Mi^.  Miller  (report 
favorable),  84,  1381. 


llEOBIROi:  HARBOR  (Raisin  River),  IVIICH.  <i    (See  La  Plninmia 

Bay,  Mick.;  BaiHn  River,) 


Appropriatfons. 

1^,  $30,000.00,66,111,7. 

1836,  15,000.00, 66,  iii,  7. 

1837,  30,000.00, 66,  iii,  7. 

1838,  15,000.00, 66,  iii,  7. 
1844,   20,000.00, 66,  iU,  7. 


Appropriations—Continued. 

1852,    $14,000.00, 66,  ill,  7. 
1866,      31,015.27, 66,  iii,  7. 

1872,  10,000.00,  72, 224. 

1873,  15,000.00,  73, 308. 

1874,  10,000.00,  74, 215. 


a  Surveys-Reports:  1826,  estimate.  16,296.61;  Jan.  16. 1827,  estimate,  $8,977.81;  Nov.9,lS29.  estimate, 
124,260;  Nov. 20, 1884,  estimate,  165,885;  Feb.  7, 1866.  estimate.  910,428.66.  (H.  Doc.  No.  482,  55th  Cong., 
2d  seas.) 
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MOBrBOi:  HARBOR  (Raisin  River),  llIi€H.— Continned. 


r5, 

1876, 
1878, 
1879, 
1880, 
1881, 
1882, 
1886, 
1888, 
1890, 
1892, 
1894, 
1896, 
1899, 


$10,000.00, 
6,000.00, 
2,500.00. 
2,000.00, 
2,000.00, 
1,000.00, 
1,000.00, 
2,000  00, 
5,000.00, 
5,000.00, 
10,000.00, 
5,000.00, 
5,000.00, 
5,000.00, 


8 — Continned. 
75, 293. 
76,  ii.  552. 
78, 127, 1241. 
79, 170, 1677. 
80, 2092. 
81,2280. 
82, 2379. 
86, 1849. 
88, 1983. 
90, 2755. 
92, 2486. 
95, 3072. 
96, 2916. 
99, 3019. 


Total,  250,515.27 


Commerce. 

Present  and  proBpeotive  increase,  90, 
2754. 

Description  of,  96,2915;  97,3039:  98, 
2613,  26^. 

The  commerce  small  owing  to  the  situ- 
ation of  the  harbor  between  Detroit  and 
Toledo,  both  of  which  places  have  better 
situations  for  shipments  by  rail  and 
water,  93,  3049;  94,  2385;  95,3073;  96, 
2915. 

Small  and  entirely  local,  1897  and  1900, 
98,2692;  1900,4020. 

Contracts. 

1866.  W.  H.  Mott,  labor,  66,  iv,  74; 
67,145,232,233;  68,152. 

J.  M.  Sterling,  materials,  66,  iv,  74; 
67, 145,  232,  283;  68, 152. 

1§6§*  W.  C.  Colbnn,  screw  bolts, 
68, 152. 

ISyO.  J.M.Sterling,  materials  and 
labor,  70, 170.  Thomas'Dnnbar  &  Co., 
dredging,  24  cents  per  c.  v.,  70,  169, 170; 
71  Io9. 

isva.  W.  Richardson,  dredging,  28 
cents  per  c.  y.,  73,  311.  W.  Richardson, 
materials  and  labor,  73,  311. 

1 878*  J.  M.  Sterling,  materials  and 
labor,  73, 310, 311 ;  74,216.  Cartwright, 
McCnrdy  &  Co.,  iron,  73,  310,  311 ;  74, 
216. 

1874.  J.  M.  Sterling,  materials  and 
labor,  75,  293. 

1875.  £.  H.  French,  dredging,  24 
cents  per  c.  y.,  75,  293;  7o,  ii,  552. 

1880.  W.  Richardson,  dredging,  11 
cents  per  c.  y.,  80,  2092. 

1888.  Sterling  &  Cooper,  pier  and 
revetment  repairs,  $2,913.15,  89,  2397. 

1 889.  W.  St.  John  <&  Son,  dredging, 
28  cents  per  c.  y.,  89,  2296. 

1890.  W.  G.  Sterling,  repair  of 
breakwater,  $4,650,  91,  2827.   * 

1895.  C.E.Mitchell  <&  Co.,  white 
pine  timber,  $21.85  per  1,000  f.  b.  m.  Up- 
son &  Co.,  hardware.  $111.81,  95,  3073. 

1897.  M.  J.  Griffen,  dredging,  Hi 
cents  per  c.  y.,  s.  m.,  98,  2612. 

1899.    £.  J.  Hingston,  dredging,  12^ 


and  13i  cents  per  o.  y.  ($4,160),  1900, 
4021. 

Docaments*  (Not  printed  in  reports. ) 
All  details  of  original  project  by  Capt. 
H.  Smith,  submitt^  in  1834  or  1^,  and 
operations  undsr  appropriations  from 
1835  to  1852,  for  report  of  Col.  J.  D.  Gra- 
ham, in  1857.  (See  S.  Doc,  35th  Cong., 
1st  sees. ) 

finffiiieers* 

Chief  of  Enginbers.  Reports,  66, 2, 
5,  iii,  7;  iv,  40;  67, 28;  68, 38;  69, 36;  70 
46;  71,46;  72,42;  73,42;  74,48;  75,54 
76, 106;  77,  112;  78, 127;  79, 170;  80, 223 
81, 303;  82, 298;  83, 306;  84, 308;  85, 332 
86, 326 ;  87, 294 ;  88, 268 ;  89, 320, 328 ;  90 
289;  91,  363;  92,  344;  93,  395;  94,  368 

95,  403;  96,  357;  97,  452;  98,  440,  452 
99,  523;  1900,  588. 

Engineers  in  Charge: 

Capt.  H.  Smith,  1834.  See  act  approved 
Feb.  24, 1835. 

Col. J.D.Graham,  1857.  Report, S. Doc. 
42, 35th  Cong.,  Ist  sess. ;  66, 5. 

Col.  T.J.  Cram,  1866-69.  Reports,  66, 
29-32,  iv,  40 :  67, 145 ;  68. 144. 

Mai  •  W.  McFarland,  1869-71 .  Reports, 
67,115;  70,169. 

Capt.  G.  L.  Gillespie,  1871-73.  Reports, 
71,189;  72,224,237. 

Maj.  F.  Harwood,  1873-74.  Reports,  73, 
307*  74  215. 

Lt.  Col.  C.  E.  Blnnt,  1874-76.  Reports, 
75,292;  76,ii,551. 

Maj.  N.Michler,  1876-78.  Reports,  77, 
947;  78,1239;  79,1669. 

Maj.  J.  M.  Wilson,  1878-83.  Reports, 
79,1675;  80,2083;  81,2279:  82^7. 

Maj.  L.  C.  Overman,  1883-92.  Reports, 
83,1887;  84,  2081;  85,  2209;  86,  1847; 
87,2281;  88,  1981;  89,  2295;  90,  2753; 
91  2825. 

Lt.  Col.  J.  A.  Smith,  1892 — .  Reports, 
92,  2486;  93,  3047;  94,  2383;  95,  3071; 

96,  2913;  (Col.),    97,    3037;  98,    2612, 
2689;  99,3017;  1900,4019. 

Assistants  : 
Capt.  G.  J.  Lydecker,  68, 151. 
Mr.  Enright,  72, 237. 
W.  T.  Blonnt.    Report,  97, 3039. 

Estimates.    (See  Plans  and  Projects.) 

Original  by  Capt.  H.  Smith,  1834,  un- 
known. 

By  Col.  Graham,  1857,  pier  extension, 
repairs,  and  dredging,  $31,015.27, 66, 5. 

By  Col.  Cram,  1866,  repairs  to  piers, 
$10,423.66,  66,  iv,  40.  Annual,  repair, 
$1 JOO,  68,  145. 

By  Capt.  Gillespie,  1872,  repairs  and 
dredging,  $15,600,  72,  239. 

By  Maj.  Harwood,  1873,  entire  and 
permanent  completion,  $50,000,  annual 
dredging,  $4,000,  73, 309.  In  1874,  $40,000 
additional,  for  entire  and  permanent 
completion,  74,  215. 
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MONROE  HARBOB  (Ratoim  River),  IfllCH.— Continaed. 


By  Lt.  Col.  Blnnty  1876,  completion  of 
repatiB,  $11,000,  76,  ii,  561. 

By  Mi^.  Michler,  1877,  completion, 
$10,000,  77,  948. 

By  Maj.  Wilson,  1879,  completion  of 
existing  project,  $10,037,  79, 170, 1677. 

Eieg'islation. 

Act  making  first  a|)pTopriation  ap- 
provee  plan  of  Capt.  Smith  and  prohibits 
any  expenditure  for  improYing  river 
channel;  act  Feb.  24,  1835. 

Operations. 

1 86IMI Y.    Repairing  piers,  67, 28. 

18€Y-69.  The  old  piers  repaired 
and  560  1.  f.  of  sheathed  pile  pier  con- 
stracted,  68, 145. 

184I9-70.  30,000  c.  y.  dredged  and 
160 1.  f.  of  deflector  pier  bnilt,  70, 169. 

1 871^71.  8,000  c.  y.  dredged,  71, 
180 

1879-78.  31,029  c.  y.  dredged,  ob- 
taining channel  11  f.  deep  from  Lake.Erie 
to  Monroe  City ;  repairs  to  piers  in  prog- 
ress. 73  307 

1878-74.  Piers  repaired  and  1,160 
].  f.  of  canal  revetment  bnilt,  74, 215. 

1874-75.  4,379  1.  f.  of  revetment 
lebnilt,  75,293. 

1875-78.  18,516  c.  y.  drec'ged  by 
contract  and  repairs  to  piers  by  day  la- 
bor, 76,  ii,551. 

1878-77.  Piers  repaired  by  day  la- 
bor, 77, 947. 

1877-78.  Repairs  to  revetments 
and  cribs  by  hired  labor,  78, 127, 1240. 

1 878-79.  Both  piers  thoroughly  re- 
paired and  612 1.  f.  of  canal  revetment  re- 
newed, 79, 170, 1675. 

Snmmaiy  of,  from  conunencemeut  to 
1877, 77, 947. 

.1879-80.  12,370  e.  y.  material  and 
53  logs,  snags^and  piles  removed  from 
channel,  80, 2CK90. 

1880-8 1 .  Extensive  repairs  to  piers, 
81,2280. 

1881-83.  600  1.  f.  revetment  re- 
newed and  600  additional  f.  strength- 
ened; also  repairs  to  south  pier,  82, 
2378. 

1 889-88.  1,733 1.  f.  old  revetment  of 
U.  S.  canal  and  north  and  south  piers  re- 
paired, 83, 1888. 

1 888-84 .  Extensive  repairs  to  north 
and  south  piers;  798  1.  f.  U.  8.  revetment 
repaired,  84, 2082. 

188 8-8  7.  Extensive  repairs  to  piers 
and  revetment,  87,  2282. 

1887-88.  Repairs  to  piers,  88, 
1982. 

1888-89.  Repairs  t<o  piers  and  re- 
vetment ;  7,500  c.  y.  dredged,  89, 2296. 

1889-90.  Repairs  to  piers  and  re- 
vetm  mt,  90, 2754. 

1890~91.  Repairs  to  piers  and  re- 
vetment, 91, 2826. 

1899^98.  Repairs  to  north  pier  in 
progress,  93, 3048. 
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1898-94.  Repairs  of  preceding  year 
completed,  94,  23^. 

1894-9'.  Repairs  to  north  and 
south  piers  in  pro<;re8a,  95,  3072. 

1895-96.  Repairs  of  previous  year 
completed,  96,  2914. 

1897-98.  9,845  c.  y.,  s.  m.,  dredged, 
98  2612 

i«98-99.  14-f.  channel,  200  f.  wide 
for  1,600  f.,  dredged  from  outer  end  of 
piers  eastward  over  the  bar,  99, 3018. 

1M99-1900.  About  20,000  c.  y. 
dredged,  1900^  4020. 

Physical  characteristics. 

Description,  66,  29;  68, 145;  72,  237; 
77.  947;  78,  1239;  89,  2295,  2338;  97, 
3038,  3040;  98,  2690. 

In  a  narrow  sense  the  harbor  is  the 
part  of  Raisin  River,  Mich.,  that  is  op- 
posite the  wharves  on  the  south  bank  of 
the  river  for  about  1,500  f.,  and  in  a 
broader  sense  extends  from  the  head  of 
the  wharves  to  and  into  the  lake  for  a 
distance  of  2^  miles,  98,  2690,  2691. 

Sand  shoaling,  1900,  4020. 

Plans.    (See  EsHmatea  and  PrcjectB.) 

By  Capt.  Gillespie,  1871,  11-f.  channel 
from  the  piers  to  Monroe  wharves. 
Dredging  42,000  c.  y.,  72,  239. 

By  MaT.  Overman,  1888,  channel  100  f. 
wide  and  16  f.  deep  from  the  16-f.  curve 
in  the  lake  to  Monroe  dock,  with  rook 
excavation  and  pier  and  revetment  re- 
pair; estimate,  $123,200,  89,  2339. 

Private  (city  corporate)  work. 

The  canalH  and  piers  were  constructed 
in  connection  with  the  Michigan  South - 
em  and  Northern  Indiana  R.  R.  Co.,  66, 
29. 

Inner  or  Monroe  City  Canal,  bnilt  by 
the  town  of  Monroe,  72,  238. 

Projects.    (See  IMmaies  and  Plans,) 

The  earliest  improvement  was  proposed 
in  1826  by  Capt.  T.  W.  Maori co,  ana  pro- 
vided for  the  construction  of  a  break- 
water in  La  Plaisance  Bay.  Under  an 
aggregate  of  $19,713.96  this  work  was 
completed  in  1835,  80,  2085. 

In  1K34  Capt.  H.  Smith  proposed  the 
straightening  of  Raisin  River  at  its  month 
by  making  a  direct  connection  with  Lake 
Erie  through  a  sand  peninsula  by  a  canal 
4,000  f.  long  and  100  f.  wide,  and  the 
protection  of  the  entrance  by  parallel 
piers  extending  to  the  10-f.  curve  in  the 
lake.  (See  act  approved  Feb.  24,  1835.) 
80,  2085. 

From  1835-82,  inclusive,  $213,515.27 
had  been  appropriated,  when  it  was 
estimated  that  $20,000  would  be  required 
to  complete  project,  82,  2379;  86,  327. 
Increased  to  $27,000,  89,  2297. 

By  Col.  Cram,  1866,  repairing  piers 
and  improvements,  66,  32,  33;  67, 145. 

By  Maj.  McFarland,  1869,  dredging  and 
building  deflector  pier,  69, 115. 
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MONROE  HARBOR  (Raisin  River),  MICH.— CoDtinned. 


By  Capt.  Gillespie,  1872,  deepening 
channel  by  dredging  from  onter  bar  to 
Monroe  City,  lepairB  to  piere,  and  piling, 
72,224. 

By  Maj.  Harwood,  1873,  thorough  re- 
newal of  canal  revetment,  73,  308 ;  74, 
215. 

Lt.  Col.  Blnnt,  1875,  rebuilding  revet- 
ment by  hired  labor,  and  dredging,  75, 
293.  In  1876,  renewal  of  canal  revet- 
ment, and  repairs  to  piers,  hired  labor, 
76,  ii,  551. 

By  Mi^.  Michler,  1877,  dredging,  and 
repairs  to  piers  and  revetment,  hired 
labor  77  948. 

By' Maj.  Wilson,  1879,  dredging,  and 
repairs  to  revetment,  79, 170, 1677. 

Snmmaiy  of,  77,  947. 

By  Lt.  Col.  Smith,  1896-97,  for  dredg- 
ing a  channel  with  depth  of  13  f.  throngn 
the  bar  for  a  distance  of  about  1,800  f , 
and  width  of  150  f.,  using  for  this  pur- 

5ose  the  appropriation  of  1896,  $5,000, 
7,3039. 

In  1897  Lt.  Col.  Smith  estimated  it 
would  cost  $6^,750  to  secure  a  depth 
of  14  f.  in  the  harbor,  98,  2692. 


Surveys. 

1834.  By  Capt.  H.  Smith.  (See  act 
approved  Feb.  24,  1836.) 

1866.    By  Col.  Cram,  66,  29. 

1868.    By  Col.  Cram^  68,  145. 

1871.  Under  direction  by  Capt.  Gil- 
lespie, by  Mr.  Enright.  Report,  72^ 
23T-239. 

Examination  of  Monroe  Harbor  for  a 
16- f.  channel  ordered  by  act  of  Aug.  11, 
1>^88,  made,  1888,  under  direction  ofMi^. 
Overman,  89,  2338. 

Examination  of  the  channel  made, 
1892,  by  Lt.  Col.  Smith,  93,  8048. 

Survey  of  the  bar  with  a  view  to 
obtaining  a  depth  of  14  f.  made,  1896,  by 
Lt.  Col.  Smith,  97, 3038,  and  a  survey  of 
the  harbor  with  a  view  to  obtaining  a 
depth  of  14  f.  ordered  by  act  of  June  3, 
1896,  made,  1897,  by  Lt.  Col.  Smith  (re- 
ports unfavorable)  (see  ProiecU),  98, 2689. 

Minor  surveys,  1900,  4(a0. 

Maps. 

Showing  location  of  works,  66,  i. 

Sketch  of  canal  and  piers,  66,  i ;  91, 
2827 ;  98,  2692. 


mOlVTA UK.    (See  Fori  Fond  Harbor,  K.  F.) 
]IIOIirT£R£T  HARBOR,  €AL. 


Commerce. 

Insignificant,  75,  ii,  709. 

Eni^ineers* 

Chief  of  Engineers.  Report,  75, 
123. 

Engineer  in  Charge.  M^j.  Q.  H. 
Mendell.    Report,  75,  ii,  707. 

Plans. 

By  Maj.  G.  H.  Mendell:  (1)  breakwater 


2,640  f.  long  and  Jetty  1,650  f .  long ;  esti- 
mated cost,  $7,680,000:  (2)  breakwater 
3,300  f.  in  length,  with  a  Jetty  1,000  f. 
long ;  estimate,  $9,540,000 ;  (3)  breakwater 
3,300  f.  in  length,  with  a  Jetty  1,650  f. 
long;  estimate,  $11,988,000,  75,11,709. 
Acreage  of  sites  suggested,  75,  ii,  706. 

Surveys. 

Included  in  Coast  Surrey,  75,  ii,  707. 


mONTPEI^IER  €ANAI. 


•a 


moosABEC  BAR,  mis. 


1881 
1882 
1884 
1886 
1888 
1890; 
1892^ 
1894 
1896: 
1899 


$10,000, 
10,000, 
10,000, 
10,000, 
15,000, 
15,000, 
15,000, 
6,000, 
12,000, 
11,000, 


81,  462. 

82,  490. 
84,  463. 
86,  534. 
88,  376. 
90,  429. 
92,  497. 

95,  542. 

96,  543. 
99,  1019. 


Total,  114,000 

Commerce. 

Benefit  to,  81,  462. 

CoDtracts* 

G.  C.  Fobes  &  Co.,  dredging,  32  cents 
per  o.  y.,  82,  490. 

a  Survey— report  Feb.  18, 1828.    (H 


Moore'  &  Wright,  dredging,  42  cents 
per  c.  y.,  83,  412. 

1887.  L.  £.  Lunt,  rock  removal, 
$16.20  per  c.  y.,  88,  377. 

1889.  T.  Symonds,  dredging,  30 
cents  per  o.  y.,  89,  507. 

1891.  Hamilton  &  Webber,  furnish- 
ing and  delivering  stone  in  breakwater, 
97  cents  per  t.,  and  for  beacon,  $2,670, 
91,  573. 

1899.  Johnston  &  Townsend,  ledge 
removal,  $13.25  per  c.  y.,  p.  m.  ($13,363.35), 
93,673. 

1894.  Johnston  &  Townsend,  ledge 
removal,  $13.25  per  c.  y.,  p.  m.  ($10,533.75), 
94,  494. 

189ft*  Johnston  &  Townsend,  ledge 
removal,  $13.20  per  c.  y.,  p.  m.  ($11,880), 
95,542. 

Doc.  No. 482,  55th  Cong.,  2d  seaB.) 
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MOOSABEC  BARt  MC— ContiDued. 


1807.  Wm.  D.  JohnBton,  ledse  re- 
moYftl,  $13.75  per  c.  y.,  p.  m.  ($13,750),  97, 
772. 

i81MI.  Harries  &,  Letteney,  ledge  re- 
moval, $14.70  per  o.  y.,  p.  m.  ($11,760), 
99, 1020. 

Enn^neers* 

Chisf  of  Engikbbrs.  Reports,  80, 
71;  81,  65;  82,  64;  83,  60;  84,  68;  85, 
56;  86,  55;  87,  15;  88,  11;  89,  20;  90, 
15;  91,  20;  92,  24;  93,  22;  94,  21;  95, 
23;  96,  25;  97,  27;  98,  37;  99, 45;  1900, 
46. 

ENGimBBBs  IK  Charge: 

Col.  6.  Thorn,  1879-83.  Reports,  80, 
368;  81,461;  82,488. 

Col.  C.  £.  Blunt,  1883-86.  Reports,  83, 
410;  84,462;  85,465. 

Maj.  J.  A.  Smith,  1886-92.  Reports, 
86,  533;  87,  438;  (Lt.  Col.)  88,  376;  89, 
506;  90,  428;  91,  572;  92,  497. 

Lt.  Col.  P.  C.  Hains,  1892-94.  Reports, 
93,  673 ;  94,  492. 

Lt.  Col.  D.  P.  Heap,  1895.  Report,  95, 
541. 

Lt.  Col.  A.  N.  Damrell,  1896.  Report, 
96,542. 

Msi,  R.  L.  Hoxie,  1897-98.  Reports, 
97,771;  9.  ,815. 

MaJ.  8.  W.  Roessler,  1899-.  Reports, 
99,  1019;  1900,  1075. 

AssisTAirr.  A.  C.  Both.  Report,  80, 
359. 

Operations* 

1891-89.    27,346  o.  y.,  dredged,  82, 

1898-84.  20,983  o.  y.,  dredged,  84, 
462. 

1 885-86.  23,345  c.  y.,  dredged,  com- 
pleting the  dredged  ohannel  over  the 
bar,  86,  533. 

1886-87.  Preparation  for  removal 
of  steamboat  ledse,  87,  439. 

1887-88.  50  0.  y.  rock  removed, 
88,  376. 

1880-90.  63,150  c.  y.,  dredged,  90, 
429. 


1890-91.  1,651  t.  stone  placed  in 
the  breakwater,  91,  572. 

1891-92.  Breakwater  constrnction 
in  progress,  92,  497. 

189SI-98.  Excavation  commenced, 
93,  673. 

1898-94.  About  1,100  c.  y.  rock  ex- 
cavated. 94,  493. 

1894-95.  About  700  c.  y.  rock  ex- 
cavated, 95,  542. 

1895-96.  About  213  c.  y.  rock  ex- 
cavated, 96,  543. 

1896-98.  1,240  c.  y.  removed,  97, 
772;  98,815. 

1899-1900.  748  c.  y.  ledge  re- 
moved, completing  project,  1900,  1075. 

Plans.    (See  ProfecU.) 

By  Mai.  Smith,  1886,  widening  chan- 
nel, breakwater  and  beacon  construction, 
and  removal  of  rock  ledges.  Estimate, 
$45,000,  86,  534.  Channel,  300  f.  wide 
and  16  f.  deep  at  m.  1.  w.,  by  dredging 
and  rock  removal.  Estimate,  $110,000. 
87,  439. 

Projects.    (See  Plana.) 

By  Col.  Thorn,  1880,  channel  throngh 
Moosaboc  Bar,  200  f.  wide  and  14  f.  deep 
at  m.  1.  w.,  by  dredging  and  rock  re- 
moval; estimate,  $28,000,  80,  362.  In- 
creased, 1881,  to  $40,000,  82,489;  85,465. 

Amended  in  1888  to  provide  for  a  chan- 
nel 300  f.  wide  and  14  f.  deep,  the  re- 
moval of  ledge  rock  near  the  western  end 
of  the  channel  to  a  depth  of  16  f.,  and 
small  breakwater  and  beacon  to  check 
cross  currents;  estimate,  $110,000,  mak- 
ing the  total  estimate  $150,000,  92,  497. 

Estimate  of  cost  of  project  of  1881  re- 
duced to  $114,000,  96,  542. 

Surveys. 

Ordered  by  act  of  March  3, 1879 ;  made, 
1879,  under  direction  of  Col.  Thom,  80, 
359. 

Maps: 
80,  358 ;  85,  466. 
Moosabec  Bar,  86,  534. 


MORATTICO  CREEKt  VA. 


Commerce. 

Unimportant,  93, 1319. 

Engineers. 

Chikp  of  Enoutbers.    Report,  93, 158. 

Enoikssb  IN  Charge.    Mi^.  C.  £.  L. 
B.  Davis,  1892-93.    Report,  93, 1317. 


Physical  ciiaracteristics. 

Description  of,  93, 1318. 

Sarvejrs. 

Examination  of  obstmction  at  month 
ordered  by  act  of  July  13,  1892,  made, 
1892,  by  Maj.  Davis  (report  unfavorable), 
93, 1318. 


mOBEHEAD  CITY,  IV.  C.  (Sound  near). 


Engrineers. 

C HiEF  OF  Engineers.    Report,  84, 177. 

Engineer  in  Charge.    Capt.  J.  Mer- 
enr,  1883.    Report,  84, 1062. 

Plans. 

Capt.  Mercnr  stated  that  the  examina- 
tion of  this  locality  might  be  incladed  in 


that  of  one  of  the  neighboring  sounds 
not  yet  examined,  and  tiierefore  submits 
no  opinion  as  to  the  necessity  for  its  im- 
provement, 84, 1063. 

Surveys. 

Examination  ordered  by  letters  of  Au<;. 
11  and  Sept.  27, 1882, 84, 1062. 
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MOROANS    CANAL.,   TfiX.    (OPERATIIVO   AND   CARE.)    (See 

Galveston  Bay.) 


Appropriatioiis.'' 

1897,   $240 


1898,  360 

1899,  360 

1900,  360 


Total,  1, 320 

£nfcineer8. 

Chikf  of  Enginrbbs.    Reports,  97. 
298;  98,  284;  99,  341;  1900.  388. 


Enoinebbs  in  Chargb: 

Maj.  A.  M.  Miller,  1897.  Report,  97, 
1808. 

Maj.  J.  B.  Qainu,  1898.  Report,  98, 
1507. 

Capt.  C.  8.  Rich^,  1899-.  Reports,  99, 
1966;  1900,2328. 


mORRlSTiqUE    RIVER,   19IICII.     {See  Afaniaiuiue  Harbor.) 

inORRISTOlVIV    €ANA£«.     (See  Delaware  and  Baritan  Canal,) 

MOSItl^ITO  CREEK,  S.  C.  (South  Edisto  to  Ashepoo  Rivers). 


Enirineers. 

Chief  of  Enginebbs.   Report,  88, 138. 

Enoinber  in  Charge.  Col.  Q.  A.  Gill- 
more,  1888.    Reports,  88,  997,  999. 

Assistant.  Lt.  F.  V.  Abbot.  Report, 
88,  1001. 

Physical  characteristics. 

DesoriptioD  of,  88,  997. 

Plans. 

By  Col.  Gillmore,  1888,  dredging  Little 
Mosqaito  Creek,   and  making  a  out  at 


Fenwicks  Island,  botb  7  f.  deep  at  mean 
1.  w.  and  90  f.  wide  at  bottom,  the  object 
being  to  connect  the  Sonth  Edisto  and 
the  Ashepoo  Rivers;  estimate,  $61,600, 
88,  1000. 

Surveys. 

Ordered  by  act  of  An^.  5,  1886,  made, 
1888,  under  direction  of  Col.  Gillmore, 
88,999. 

Maps.    88,  1003. 


llIOSqUITO  IiAOOON,  FLA.     (See  Indian  Biver  and  Mosquito  Lagoon.) 
inOlJNT  DESERT,  RIE.     (See  Bar  Harbor,  Me.) 

mOlJNT  HOPE   BAT.     (See  Fall  Birer,  Mass.,  Taunt^m  Biver,  Mass.) 

nOUlVT   VERNOIV  CHANNEE.,  POTOPIAC  RIVER.     (See  Potomao 

Birer  at  Mount  Vernon,) 

MOUNT  VERNOIV  HARBOR,  IND. 


Commerce. 

Mainly  local,  73,  526. 

Engiueers. 

Chibf  of  Enoinebbs.    Report,  73, 60. 
Enginebb  in  Chabge.    Maj.  Wm.  E. 
MerriU,  1872-73.    Report,  73,  528. 

Physical  characteristics. 

Gradual  formation  of  a  bar  and  tow- 
head  in  the  river,  73,  524. 

Plans. 

By  Maj.  Merrill:  (1)  dredging  a  chan- 
nel 200  f.  wide  through  the  bar ;  estimate, 
$9,(X)0,  tmsting  to  the  scouring  action  of 

a  Expenditures  under  permaneDtindeflnite  appropriationa  provided  by  acta  of  Mar.  3,  1881,  and 
July  5, 1884,  for  operating  and  keeping  in  repair  canali  and  other  public  worka. 


the  induced  currents  to  widen  the  artifi- 
cial channel  and  to  remoye  the  bar;  (2) 
dredging  away  the  tow-head  to  the  depth 
of  3  f.  below  1.  w. ;  estimate,  $22,500;  (3) 
increasing  the  velocity  of  the  river  cur- 
rent, directing  it  upon  the  tow-head,  and 
so  wear  it  away,  with  brush  and  stone 
dikes  3,200  f.  in  length  and  14  f.  above 
1.  w.;  estimate,  $23,650.  Discussion  of 
relative  merits  of  the  various  plans.  73, 
525. 

Surveys. 

An  examination  under  the  direction  of 
Maj.  Merrill,  1872.    Report,  73,  523. 


REPORTS   OF   CHIEF   OF   ENOINEBR8,   V.   S.   ARMY. 

MITDDT  BITER,  KV.     (S«>  Gretm  and  Barrtn  rtew*.  Ky.) 

MUD  LAKE,  LA.     <8e«  Men»entev  Kirtr.) 


niVRDEBUlLL  RIVER,  DEL. 


Apprttpiiattons. 

im.  17,000,93,1201. 
ISM,  06,500,  99,  1119. 
1896,  6,500,  96,  961. 
1899,      G,000,  99,  13T8. 

Total,  36,000 


cy.f 
961. 


■  896-97.    24,425c.y.,p.iu.,<lnHlKed, 
97,  1266. 

■  899-IOOO.    34,367  c.  y.,  dreilged, 
1900,  163T. 


Contract*. 

1898.  C.T.CftlBr,dT«)lging,  ISoents 
per  o.  7.,  p.  m.,  93,  1201. 

189ft.  F.  L.  Somers,  dredging,  12,^ 
ceotB  pet  o.  J;  p.  m.   95,  1119. 

■  896.  Atlas  Drsrlging  Co. .dredging, 
17Ai  cent*  pat  c.  y.,  p.  m.,  97,  1267. 

1 899.  Kiv«T  A,  Harbor  Improvement 
Co.,  dredzing,  12  cenU  per  o.  j.,  p.  m., 
1900, 16K. 

Engineers. 

Chiev  of  Enqinbehb.  Reporto,  81, 
129;  83,  126;  92,  131;  93,  13S;  94,  121; 
95,  137;  96,  125;  97,  160;  98,  163;  99, 
m;  190O,  213. 


Capt-W.Lndlow.     Report,  82,  817. 

M^.  Smith,  L'.  S.  Agent.  1890-.  Reports, 
90,^1,983;  93,1200;  94,879;  95,1118; 
96,  950;  97,  1266;  98,  1102;  99,  1378; 
190O,  1637. 

ASSISTAHTS: 

E.A.01eeeler.     Report,  82,  819. 
A.  Stlerle.     Report,  92,  982,  986. 

Operations 

■899-93.  2,360  o.y..  p.  m.,  dredged, 
93, 1200. 

189S-94.    45,464 0.7.,  p.m., dredged, 

1894-95.  21,411o.y.,p.m.,dredge<l, 
95, 1110. 


Plnn«.     (See  Prtfjtcf.) 

By  Capt.  Lndlow,  1882,  improvement 
of  entrance  to  creek  and  d refining 
Webbs  Landing  to  niontli  to  olitain  al. 
w.  cliannel  4  t.  deep ;  estimate,  $73,000  to 
189,000,  82,  818. 
Projects.     (See  Plant.) 

By  MaJ.  Smitb.  1891,  ohatitiel  7  f.  deep 
at  1.  w.,  Frederioa  to  the  7  f.  curve  JD 
Delaware  Bay,  80 1,  wide  down  to  the 
month,  Find  160  f.  wide  at  the  bottom  and 
250  f,  wide  at  top  from  the  month  to 
the  7  f.  cnrve  in  the  bay,  tbe  ont  at  the 
mouth  to  be  nrotected  by  an  emliank- 
ment  of  the  dredged  material  on  either 
■ido  to  a  height  of  2  f.  above  high  spring 
tides;  estimate,  (47.660,  93,  984. 

Ily  Maj.  Smith,  1894-95, ont  40  f.  wide 
and  7  f.  lieep  at  m.  1.  w.  at  the  shoals  and 
bars  forming  tbe  most  serions  obstrne- 
tions  to  navigation,  to  iuclnde  a  cut-olf 
at  Lower  Landing,  and  for  the  ilredging 
of  a  oat  60  f.  wide  and  6  f.  deep  at  m.  1. 
w.  aoroM  the  bar  and  obstmctiona  At  the 
mouth  of  tbe  St.  Jones  River,  9S,  1118. 
Surveys. 

Examination  ordered  by  act  of  Mar.  3, 
1881,  mode  under  direction  of  Cnpt. 
I.adiow,  82,  817. 

Survey  ordered  by  act  of  Sept.  19. 1890, 
made,  1^1,  iinderdirectionof  Mivj-Si»<tl>. 
92,983. 


nillRPHT  OUTLET,  LA.    (See  Ktd  JiJiw.) 

IHVSCATINE,  IOWA.    (St,e3HttuiippiRiver/r<mSt.  Paul loDe* Maine* Rapidt.) 

nVSCLE  SHOALS  CANAL,  TENN.     (See  Tmntitee  Rirer.) 

mVSKEOOnr  HARBOR,  MICH,    (aee  MnikigoH  Rieer.) 

k  tlons — Continned. 

0,83,2306. 
0, 84, 1984. 
0,  86, 1766. 
0,  88, 1911. 
0,90,2637. 
0,93,2337. 
0.95,2801. 
0,96,2698. 
0,99,2929. 

Total,  624,000 

Ml  at  mouth  of  St.  Jones  River, 


1870, 

10,000,  7D,  42. 

187i: 

15,000,71,40. 

1872, 

10,000,72,37. 

1874, 

10,000.74,44. 

1876 

35,000,75,48. 

1876, 

16,000,  76, 101. 

1879, 

5,000,  79, 16*. 

1880, 

7,600,80,2018. 

I88I: 

20,000,81,3218. 

■11.600  to  be  used  lor 
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MIISKEOON  HARBOR,  •MIGH.— Oontinaed. 


€oinin<*rce. 

Imjportaoce  of  harbor,  66,  iv,  146;  76, 

Benefits  of  improvement,  68«  127. 
Lumber  interests,  66,  iv,  145, 146, 147; 
67,110;  68,127;  76,  ii»490. 

Contracts. 

1  §67.  G.  Eastman,  materials ;  Ledlie 
&,  Corse,  materials :  R.  N.  Gere,  materi- 
als; Heber  Sqnier,  labor,  67,  59,  111. 

1§69«  Hasbroack  &  Conro,  materi- 
als; Q.  D.  Jemiings,  materials  and  labor, 
69,  91,  92. 

I§y0.  T.  S.  White,  materials  and 
labor,  70,  135,  136. 

1 8  Y 1  •  C .  Fi  tzsimmons,  materials,  71, 
145;  C.  W.  Diercks,  materials,  72,  180. 

18T9*  Bird  &  Miokle,  materials  and 
labor,  73,  271,  272. 

1  §  74  •  Culbert  &  Hopkins,  materials 
and  labor,  75,  251. 

187tl«  T.  L.  RoBser  &  Co.,  materials 
and  labor,  75,  251,  252. 

1876*  Colbert  &  Hopkins,  materi- 
als and  labor,  77,  911. 

1878*  R.  M.  Steel,  materials  and 
labor,  79,  1615,  1617. 

1879*  Dewar  Sl  Corlett,  materials 
and  labor,  80,  2018. 

1881*  J.  W.  Dennis,  pier  construc- 
tion, 81,  2218. 

1889*  Gillen  &  Eirby,  pier  oon- 
struction  and  dredging,  the  latter  40 
cents  per  c.  y.,  83,  1822.  MoGraft  & 
Montgomery,  timber,  83,  1820.  J.  B. 
Smith  <&  Co.,  cedar  bark,  83, 1820.  Mich- 
igan Barge  Co.,  stone,  83, 1820,  Keepers 
&  Ridden,  iron,  83,  1820. 

1884*  H.  B.  Herr,  pier  extension, 
85,  2078. 

1886.  T.  W.  Kirby,  stone,  $8.15  per 
cord,  86, 1765.  Kelley,  Mans  &  Co., iron, 
86, 1765.    A.  H.  Petrie,  timber,  86, 1765. 

1887.  Schwarz  &,  Bemer,  pier  con- 
struction, 87,  2191. 

1889*  C.  Berner,  breakwater  con- 
struction, $25,142, 89,  2183.  S.  Bedford, 
pine  timber,  $18  per  1,000  f.,  B.  M.,  pine 
piles,  15  cents  perl.  f. ;  Geer  &  Crawford, 
edgings,  $2  per  cord,  89,  2183.  Chicago 
&  Lament  Stone  Co.,  stone,  $8.24  per 
cord,  89, 2183. 

1890.  £.  G.  Crosby,  drift  bolts,  2i 
cents  per  pound,  and  eidgings,  $1.50  per 
cord,  90,  2638. 

1891*  Gay  lord  &  Wing,  reconstruc- 
tion of  outer  crib,  $3,825:  E.  G.  Crosby, 
removal  and  renewal  of  320 1.  f.  of  north 
pier,  $22,750;  E.  G.  Crosby,  piles,  timber, 
and  plank,  10  cents  per  1.  f.,  $15  to  $17 
per  M.  f.,  B.  M.,  91,  2690. 

1898*  £.  G.  Crosby,  pier  construc- 
tion, $49,103.77,  93,  2889. 

1895*  Crosby  &,  Co.,  dredging,  95, 
2800. 

1896.  W.  A.  Starke,  dredging  har- 
bors on  east  shore  of  Lake  Michigan,  11| 
cents  per  c.  y.,  transfer  of  plant  $2  per 


mUe,  96.  2698.  W.  Mclvor  &.  W.  A. 
Butterfield,  pier  repairs,  $8,954.03,  96, 
2699. 

1897*  Green  Bay  Dredging  Co., 
dredging.  97,  2793.  R.  B.  Rice,  pier  ex- 
tension, $15,431.30,  97,  2925. 

1898.  A.Green,pierrepairs,$2,797.11, 
98,  2517. 

1899.  Green's  Dredging  Co.,  dredg- 
ing; Smith  &,  Nelson,  pier  repairs  (re- 
moving old  work,  piles,  timber,  iron- 
work, stone,  sand  nlling),  $10,617.62,  99, 
2930. 

1900.  McLeod  &  Newcombe,  pier 
extension  (dredging,  piles,  timber,  iron- 
work, stone),  $36,898.36;  Green's  Dredg« 
ing  Co.,  dredging,  1900,  3908. 


•    (Not  published  in  re- 
ports.) 
S.  Doc.  20,  31st  Cong.,  1st  sees. 

finfslneers. 

Chikf  of  Enoinbbrs.  Reports,  66, 
1,  7,  8,  iii,  13, 34;  67, 24;  68,  34;  69, 32; 
70,  42;  71,  40;  72,  37;  73,  88;  74,  44; 
75,  48;  76.  101;  77,  107;  78,  122;  79, 
163;  80,  216;  81,  293;  82,  288;  83,  295; 
84,  297;  85,  319;  86,  313;  87,  281;  88, 
255;  89,299;  90,269,2639;  91,340;  92, 
325;  93,  373;  94,  345;  95,  382;  96,  338; 
97, 428 ;  98, 417 ;  99, 496 ;  1900, 559, 569.   • 

Enginkkrs  in  Charge: 

Maj.J.  B.Wheeler,  1866-69.  Reports, 
66,  iv,  140,  145,  155;  67,  110;  68,  127. 
Extract  from  report,  76,  ii,  490. 

Capt.  F.  U.  Farquhar,  1869-72.  Re- 
ports, 69,  91;  70,  1&;  71, 146;  72, 180. 

Capt.  S.  M.  Mansfield,  1872-^.  Re- 
ports,  72,  189;  73,  270;  74,  182;  75, 
251;  76,  ii,  487;  77,  911;  78,  1207;  79, 
1615.  Extracts  from  report,  76,  ii,  492; 
(Miy.)  80,  2007. 

Mig.  F.  Harwood,  1880-82.  Reports, 
80,2017;  81,2216. 

MaJ.  D.  P.  Heap,  1882-83.  Report,  82, 
2306     ^ 

Capt.  D.  W.  Lockwood,  1883-87.  Re- 
ports, 83, 1820:  84, 1983;  85,  2077;  86, 
1764  *  87  2189. ' 

M^j .  S.'  M.  Mansfield,  1888-89.  Report, 
88  1910. 

Maj.  W.  Ludlow,  1889-93.  Report*, 
89,2181,2644;  90,2636;  91,2689;  92, 
2333,2338;  93,2885. 

Lt.  Col.  G.  J.  Lydecker,  1894-98.  Re- 
ports, 94,  2211;  95,  2799;  96,  2696;  98, 
2515. 

Capt.  C.  McD.  Townsend,  1897.  Re- 
port, 97,  2923. 

Capt.  C.  Harding,  189&-.  Reports,  99, 
2928;  1900,3905. 

Assistants: 

J.  R.  Bowes,  66,  iv,  145. 

Capt.  A.  Mackenzie.  Reports,  67, 110; 
68,127. 

Estimates*    (See  Plans  and  Projects,) 
By  J.  R.  Bowes,  1849,  piers,  $118,456.34, 
66, 8,  iy,  145;  76,  U,  490. 
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MUSKEOOIV  HARBOR,  MICH.— Continned. 


By  li%f.  Wheeler,  1866,  pier  extensioD, 
$68,450,  66,  ill,  14,  iv,  146,  156;  67, 110; 
68. 127;  74, 182;  76,  U,  490. 

Senewal  of  enpentruotate,  1867,  slab 
pier,  $64,000,  67, 25:  74, 182;  76,  ii,  488. 

By  Capt.  Manefleld,  1878,  pier  exten- 
sion, $66,000,  73,  38,  271;  74,  183;  75, 
251 ;  76,  ii,  488. 

Additional  for  completion,  1876, 
$8,898.04,  76, 101,  ii,  489;  77, 912;  78, 122, 
1206.  Beoapitalation  of,  1866-74,  74, 
182 ;  76,  ii,  488.  For  completion  of  ex- 
isting project,  $19,901.75,  79, 164, 1616. 

ExpenMtares. 

For  repairs,  1869-76,  $7,486.76;  list  of 
repairs,  76,  ii,  489. 

Operations,  o 

1S6V-68,  North  side,  192  1.  f.  crib 
pier  bailt;  sonth  side,  192  1.  f.  crib  pier 
bnilt;  trianffnlar  crib  placed  in  an  angle 
between  oM  and  new  work,  68,  34, 121; 
74,182;  76,  ii,491. 

1868-4I9.  North  side,  64  1.  f.  crib 
pier  and  256  1.  f.  snpentrnctnre  bnilt; 
south  Bide,  32  1.  f.  crib  pier  and  224  1.  f. 
snperstrnctnre  built,  69,  32,  91 ;  74, 182. 

1869- YO.  North  side,  320  1.  /.  crib 
pier  bnilt;  repairs  to  sonth  pier,  70,  42, 
135;  74,183;  76,  ii,  491. 

ISYO-Yl.  North  side,  64  1.  f.  crib 
pier  and  320  1.  f.  snperstmcture  bnilt; 
repairs  to  both  piers,  71,  40, 145;  76,  ii, 
491. 

187 1-79.  North  side,  30  1.  f.  crib 
pier  and  64  1.  f.  superstmcture  bnilt; 
sonth  side,  34  1.  f.  pile  pier  bnilt ;  repairs 
by  hired  labor;  72,37,180;  74,183;  76, 
ii,492. 

1879-78.  North  side,  30 1.  f.  super- 
structure  built;  repairs;  73,38,271;  74, 
183;  76,  ii,  492. 

1878-74.  North  side.  250  1.  f.  pile 
pier  bnilt;  south  side,  350 1.  f.  pile  pier 
built;  old  slab  piers  converted  into  pile 
pier,  74, 183;  76,  ii,  492. 

1874-74.  North  side,  135  1.  f.  pile 
pier  built :  sonth  side,  50  1.  f.  crib  ^ier 
and  50  1.  f.  superstructure  built ;  135  f. 
pile  revetment  rebuilt,  75,  48,  251. 

1875-78.  South  side,  150  1.  f.  crib 
pier  and  150  1.  f.  superstructure  bnilt, 
76, 101,  ii,  487. 

1876-77.    Repairs,  77,  107,  911. 

1877-78.  South  side,  100  1.  f.  crib 
pier  and  100  1.  f.  soperstrncture  built; 
repairs,  78, 122, 1207. 

1878-79.    Bepairs,  79,  163, 1616. 

1 879-80.  North  pier  extended  50  f  ., 
80,  2017. 

1880-81.  Bepairs  to  piers  and  con- 
struction of  catch-sand  fences,  81,  2216. 

1881-83.  1501.  f.  crib  work  in  ex- 
tension of  north  pier,  82,  2305. 

1 888-88.    Break  in  end  of  sonth  pier 


repaired;  115  1.  f.  superstmcture  rebuilt 
on  pile  pier ;  3  cribs  completed  to  the  16th 
course,  83, 1821.  i 

1 883-84.  100 1.  f.  crib  work  sunk  in 
extension  of  detached  portion  of  north 
pier;  2501.  f.  south  pier  superstmetnre 
rebuilt,  84, 1983. 

1884-85.  Snperstmcture  on  de- 
tachedsportion  of  north  pier  built;  100 
1.  f.  crib  work  in  extension  of  detached 
portion  of  north  pier,  85,  2077. 

1885-86.  Breaks  in  sonth  pier  head 
and  channel  wall  repaired ;  pile  work  re- 
filled, 86, 1764. 

1886-87.  End  of  old  north  pier 
repaired  by  hired  labor ;  crib  construc- 
tion in  extension  of  north  pier  com- 
menced, 87,  2189. 

1887-88.  Repairs  to  old  north  pier 
completed  by  hired  labor ;  displaced  crib 
in  north  detached  pier  replaced  under 
contract,  88, 1910. 

1889-90.  Sonth  pier  extended  250 
1.  f. ;  outer  cribs  riprapped ;  292  1.  f.  north 
pier  and  380  f.  of  south  pier  rebuilt ;  9,610 
c.  y.  dredged,  90,  2637. 

1890-91.  320 1.  f.  of  north  pier  re- 
moved and  rebuilt;  sanken  crib  of  north 
p:er  raised ;  5,910  c.  y.  dredged  by  hired 
labor,  91,  2336. 

1898-98.  Extension  and  repair  of 
the  north  and  south  piers  and  extension 
of  the  north  revetment  toward  Muske- 
gon Lake  in  progress,  93,  2886.  Inner 
end  of  old  north  revetment  strengthened 
and  13.855  c.  y.  dredged.  Qauge  read- 
ings taken,  93,  2887. 

1 898-91 .  Pier  extension  and  exten- 
sion of  the  north  revetment  completed; 
minor  repairs  made  to  old  sontn  pile 
pier;  36.414  o.  y.  dredged,  94,  2213. 

1894-95.  GenenQ  repairs  made 
and  10,708  c.  y.  dredged,  95,  2800. 

1895-96.  11,913  c.  y.  dredged,  96, 
2697. 

1 898-97.  27,259  o.  y.  dredged,  97, 
2923;  323  1.  f.  snperstmcture  on  north 
pier  rebuilt  and  nart  of  north  and  south 
pier  faced  with  sneet  piling;  minor  re- 
pairs made;  construction  of  200  1.  f.  of 
extension  to  the  south  pier  in  progress, 
97  2924. 

1897-98.  2,521  c.  y.  dredged,  and 
200 1,  f.  extension  to  sonth  pier  completed ; 
about  250 1,  f.  old  crib  work  on  sonth  pier 
repaired,  98,2515. 

1898-99.  21,316  c.  y.  dredged  for 
channel  maintenance ;  completion  of  pier 
repairs  (drawings),  99,  2928. 

1899-1900.  15,413  c.  y.  dredged; 
694  feet  revetment  repaired ;  pier  exten- 
sion in  progress,  1900,  3905. 

Physical  characteristics. 

General,  of  Muskegon  lake  and  river, 
66,  8,  iii,  13,  iv,  145,  146;  76.  ii,  490. 


aConditlon  of  the  harbor,  76,  ii,  493.  Damages  to  plere  by  colliding  veasels,  71, 146;  76,  Ii,  491. 
Old  Blab  pier  breached:  closed  by  pile  work,  7fl,  180.  810  f.  north  slab  pier  burned  nearly  to  water 
snrface,  78, 271,  272.  Half  of  a  crib  carried  away  by  ice,  70, 136.  Histories  of  operations  to  1874,  74, 
182;  76, 11,  489;  79, 1616. 
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ANALYTICAL   AND  TOPICAL   INDEX   TO 


MU8KEOON  HARBOB,  IfllCH.— Continued. 


Shifting  bar  at  entrance  of  harbor,  66, 
iv,  145;  73,271;  76,  ii,  490. 

Diffloulty  in  entering  harbor  owing  to 
a  oombination  of  lake  and  river  currents, 
73,  271;  76,  ii,  492. 

Lake  bed  nnstable  sand,  73,  271. 

In  1894  the  zero  of  the  water  gauge  at 
the  harbor  was  raised  0.02  f .  to  make  it 
conform  to  the  new  plane  of  reference 
established  for  Lakes  Michigan  and 
Huron,  94, 2213. 

Shoaling  in  winters,  1900,  3905. 

Plans*    (See  Eatimatet  and  ProfecU,) 
By  J.  R.  Bowes,  1849,  two  parallel  piers, 

360  f.  apart,  66,  8;  76,  ii,  490. 
By  MaJ.  Mansfield,  extension  of  north 

pier  250  f.,  79, 1616. 

Private  (city)  iirork. 

Two  convergiug  slab  piers,  the  south 
projecting  350  f.  beyond  the  north.  These 

Siers  did  not  conform  in  construction  or 
irection  to  those  recommended  by  As- 
sistant Bowes  in  1849  (see  Plans) .  In  1865 
the  pier  heads  were  in  14  f.  of  water.  66, 
iv,  146. 

About  300 1.  f.  of  old  slab  and  log  dock 
Just  inside  of  the  Government  revetment 
on  the  south  side  of  the  channel  was  re- 
paired by  the  city  of  Muskegon  at  its 
own  expense,  94,  2213. 

Projects*  (See  Ksiimatea  and  Plana.) 
By  Maj.  Wheeler,  1866,  extension  of  the 
harbor  piers  with  crib  work  to  17  f.  of 
water;  estimate,  $58,450,  66,  iv,  145,146; 
67,  24, 110;  68,  34, 127;  74, 182;  76,  ii. 
488, 490;  79, 1617.  1867,  crib  superstruc- 
ture on  old  slab  piers;  estimate,  $64,000, 
67.  25;  68,  34;  71, 145;  76,  ii,  488. 

Amended  in  1879  to  $168,901.75,  79, 
1616 ;  81, 2217 ;  86. 1765 ;  87, 2190.  Modi- 
fied in  1880  to  increase  the  width  of 
entrance  from  190  to  300  f.  by  a  detached 


north  pier,  86,  1764;  87,  2189.  From 
1867  to  1884,  inclusive,  $221,500  had  been 
appropriated,  when  it  was  estimated  that 
$113,^  would  be  required  to  complete 
project,  84,  1984. 

In  1890,  after  a  further  expenditure  of 
$107,500,  $30,000  was  estimated  as  required 
for  completion,  90,  2637;  91,  2690. 

By  Capt.  Mansfield,  extension  sooth 
pier;  estimate,  $56,000,  73,  38,  271;  76, 
ii,  488.  Recapitulation  of  projeots,  1866 
to  1874,  74, 182;  76,  ii,  488,  489. 

By  Mi^.  Ludlow,  1892,  for  extending 
both  piers  800  f.  to  the  20-f.  curve  in  the 
lake ;  excavation  of  a  channel  75  f.  wide 
and  18  f.  deep  from  the  lake  into  the  har- 
bor, and  bank  revetment;  estimate, 
$260,000.  92 « 2336. 

Act  of  Mar.  3,  1899,  provided  that  any 
part  of  the  appropriation  of  that  year 
could  be  used  to  prevent  erosion  and  to 
preserve  the  channel  between  Lake 
Michigan  and  Lake  Muskegon,  99,  2929. 

Estimated  cost  of  project,  $260,000,  in- 
creased, 1899,  by  $17,600,  1900,  560. 

Surveys. 

1849.  Directed  by  Col.  Abert,  T.  E,,  76, 
ii,  489. 

1866.  Directed  by  Mi^.  Wheeler,  76,  ii, 
489. 

1869-70-71.  Directed  by  Capt.  Farqu- 
bar,  76,  ii,  491. 

Memoranda  of  soundings  taken  in  1847, 
76,  ii,  489;  1866,  76,  ii,  489,490;  1868-69- 
70-71,  76,  ii.  491. 

Examination  and  survey  for  20-f.  chan- 
nel ordered  by  act  of  June  6, 1900, 1900, 
3907. 

Maps. 

Plat  of  soundings  in  the  harbor,  79, 
1616. 

82,  2306;  84,  1984;  90,  2644. 


MITSKEOOIV  RIVER,  HUGH.     (See  Muahegon  Harbor,) 


Goninierce. 

Description  of.  Logging  business  for- 
merly large,  but  nearly  ended,  1900, 1900, 
3926. 

EnffiDeers. 

Chikf  of  Enginbbrh.  Reports,  99, 
505;  1900,569. 

Enginieer  in  Chargb,  Capt.  C.  Hard- 
ing, 1899.    Report,  1900,  2934. 

Assistant.  L.  W.  Goddard.  Report, 
1900,  3936. 

Phjrslcal  characteristics. 

Description  of.  About  190  miles  long; 
empties  into  Muskegon  Lake  at  City  of 


Muskegon,  and  thence  it  flows  into  Lake 
Micbifirau..  Head  ef  navigation  about  33 
miles  from  mouth.    1900,  3935. 

Private  (State  aad  corporate) 
Mrori(» 

Outline  of  work  done  by  State  and  by 
a  private  company,  1900,  3935. 

Surveys. 

Examination  from  head  of  Muskegon 
Lake  to  Newaygo  for  a  5-f.  channel  or- 
dered by  act  of  Mar.  3, 1^9,  made  under 
direction  of  Capt.  Harding,  1899  (report 
unfavorable),  1900,  3934. 
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nniSKIIf  OfTfll  RIVER  ICE  HARBOR.    (See  Okio  River,) 

MlJSKINOinil  RITER,  OHIO. 


AppropriatloDS. 

1^,    $20,000,86,1548. 
1888,    102,000, 88, 217. 

1898,  6,000, 99, 2456. 

Total,  128,000 

Coniflierce. 

In  1895  there  wae  aboat  6,000 1.  freight 
carried  annually,  95, 2391. 

Contraeto. 

1888.  E.  M.  Ayree,  dimension  stone, 
$2.69  per  c.  y.;  Griffith  &  Wedge  Co., 
I^te  anchorages,  $48  per  set:  J.  W.  Dick- 
inson, Portland  cement,  $2.75  per  barrel; 
J.  B.  Speed,  natural  cement^  $1.30  per  bar- 
rel; Grifflth  St  Wedge  Co.,  2  hoisting  en- 
nnes,  $555  and  $1,050;  G.  8.  Wormer,  1 
noistin^  engine, $700:  M.  Lautz  &  Son, 
iron  drift  bolts,  $1,275:  J.  R.  King,  tim- 
ber, $19  per  M  f.,  88. 16^1691. 

1889.  A.  J.  Jolly  &  Sons,  lock  con- 
struction, $61,340,  89,  1891 ;  E.  B.  Hen- 
derson &,  Son,  dimension  and  backing 
stone,  $3.67  per  c.  y.,  89, 1899. 

1899.  E.  G.  Pettit,  lockmaster's 
bouse  at  dam  No.  1,  $2,975, 99, 2455. 

Engrinecrs* 

Chikf  of  Enoinbsrs.  Reports,  85, 
285;  86,  274,  275,  279;  87,  240;  88,  217, 
1699;  89,253,  254;  90,228;  91,  293;  92, 
281,  282;  93,  317;  94,  288;  95,  321,323; 
96,277;  97,358;  98,361;  99,423;  1900, 
487. 

Enoinbbbs  in  Charoe  : 

Lt.  Col.  W.  E.  Merrill,  188^92.  Re- 
ports, 86, 1547, 1548, 1551, 1552 ;  87, 1815 ; 
88,  1684,  1701,  1708,  1710:  89, 1890, 1892, 
1909 ;  90, 2200, 2201 ;  91, 2369. 

Mig.  A.  Stickney,  1892-95.  Reports, 
92,  1999,  2000;  (Lt.  Col.),  93,2504;  94, 
1875;  95,2370,2390. 

Maj.  W.  H.  Heuer,  1896-97.  Reports, 
96,2104;  97,2363,2378. 

MaJ.W.  H.  Bixby,  1898-99.  Report,  98, 
2094. 

Capt.  H.  F.  Hodges,  1899-.  Reports, 
99,  2454 ;  1900, 92^, 

Assistants: 

J.  B.  Gregory.    Report,  86, 1556. 

Lt.  L.  H.  Beach.  Reports,  87,  1S20; 
88. 1691,  1704. 1712;  89, 1900,  1911. 

J.  £.  Carpenter.    Report,  88, 1695. 

Lt.  C.  E.Gillette.  Reports,  90,  2208; 
91,  2377. 

E.  Moeser.  Reporto,  92,  1999,  2001; 
93,2505;  94, 1875;  95,  2370;  96,  2105; 
97,  2364,  2378;  98,  2095;  99,2456;  1900, 
3299. 

I^earal  proceedings. 

Title  to  land  for  lock  house,  dam  No.  1, 
acquired  1899,  99,  424. 

The  easements  needed  for  extension  of 
the  Zanesville  levee  obtained  1900,  99, 
2454;  1900,487. 


I^eg^islation. 

Act  of  Ohio,  ceding  to  the  U.  8.  the 
locks  and  dams  on  the  Muskingum  River, 
86.  1564. 

Act  Aug.  5,  1886,  provided  for  the  ac- 
ceptance from  Ohio  of  the  locks  and 
dams  on  the  Muskingum  River  buii*^  \^y 
the  State,  86,  1547;  87,  1815. 

Obstructions. 

Drawless  county  bridee  a  hindrance  to 
the  operation  of  the  TayJomville  lock,  94, 
1875.     (See  Operation$  and  ProjectB.) 

Commissioners  of  Muskingum  County 
ordered  by  court  to  alter  bridge  between 
Taylorsville  and  Duncans  Falls.  U.  S. 
Supreme  Court  reversed  decision  of  lower 
court,  but  before  this  decision  was  ren- 
dered the  bridge  was  put  in  a  satisfac- 
tory condition,  1900,  3298. 

Operations. 

1 8  §  ft-86.  Survey  of  river  made,  86, 
1547,  1548. 

19§6-8Y.  Locks  and  dams  ceded  to 
the  U.  S.  and  taken  possession  of  on  April 
7,  1887 ;  progress  on  repair  of  works,  87. 
1817,  1818,  1820. 

1  §§7-8§.  Extensive  repairs  to  dams 
1,  2,  4,  5,  and  6;  Lock  No.  9  rebuilt;  420 
snags,  stumps,  and  obstructions  removed ; 
156,934  c.  y .  dredged  at  lock  entrance  and 
at  Bear  Creek,  Stones  Ripple,  and  Blue 
Rock  bars,  88, 1684, 1685.  Operation  and 
care  of  locks  and  dams,  88,  1685. 

1  §§8-§9«  Cofferdam  completed,  and 
excavation  for  foundatioa  begun  for  new 
lock  at  Taylorsville,  89, 1891.  Operation 
and  care  of  locks  and  dams,  89, 1892. 

1  §§9-!*0.    Lock  at  Taylorsville  com- 

I dieted,  90,  2200.  Operation  and  care  of 
ocks  and  dams,  90,  2201,  2208. 

1890-91.  Work  of  opening  out  the 
channel  below  Loclr  No.  9  begun ;  7,500 
c.  y.  material  and  1,600  c.  y.  rock  exca- 
vated ;  operation  and  care  of  locks  and 
dams,  91,  2369. 

1891-99.  13,443  c.y.  rock  and  10,062 
c.  y.  of  earth  excavated ;  repairs  to  exist- 
ing works ;  operation  and  care  of  locks 
and  dams,  92, 1999,  2008. 

1899-98.  Taylorsville  locks  almost 
completed,  93,  25&. 

1895-96.  Taylorsville  lock  com- 
pleted and  ox)ened  to  navigation  on  April 
20.  Alterations  of  connty  bridge  (see 
Obstructions)  made,  96,  2104. 

1896-97.  Ice  harbor  at  mouth  of 
river  completed,  97,  2364. 

1898-99.  Construction  of  look- 
master's  house  in  progress,  99,  2454. 

1899-1900.  Lockmaster's  house 
completed,  and  levee  at  Zanesville  re- 
paired and  extended,  1900,  3298. 

• 

Physical  characteristics. 

Description  of,  Zanesville  to  Dresden, 
89,  1911. 
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Description  of,  vicinity  of  Zaneeville, 
93,2505. 

Description  of,  snnrey  of  1895.  Bor- 
incFS.    (Maps.)    95, 2391. 

Qauge  readings,  97,  2378. 

Private  (State)  work. 

Locks  and  dams,  Zanesville  to  Dresden, 
built  by  Ohio  at  a  cost  of  $1,500,000,  86, 
1552, 1554,  1557,  1561;  87,  240. 

Condition  of  work  when  tnmed  over 
to  the  U.  S.,  87,  1817,  1820. 

Projects* 

The  looks  and  dams  on  the  Muskingum 
River  ceded  to  the  U.  S.  by  act  of  Ohio 
legislature,  86,  1564;  accepted  by  the 
U.  S.  by  act  of  Aug.  5,  1886,  86,  1547 ; 
87, 1815, 1817. 

In  1886  Lt.  Col.  Merrill  reported  that 
$200,000  would  be  required  to  repair  the 
State  locks  and  dams,  Zanesville  to  Mari- 
etta, 86, 1553. 

In  1887  a  more  detailed  examination  of 
the  works  indicated  that  the  locks  and 
dams  would  require  more  extensive  re- 
pairs than  expected  in  1886,  87,  1817, 
1820. 

By  Lt.  Col.  Merrill,  1887,  reconstruction 
and  repair  of  10  locks  and  dams.  Marietta 
to  Zanesville,  at  a  cost  of  $268.218 ;  also 
for  lock  to  take  the  place  of  tne  lateral 
canal  at  Taylorsville,  at  a  cost  of  $102,000, 
88.  1700, 1701, 1702. 

B^  Lt.  Col.  Merrill,  1889,  slack-wator 
navigation,  Zanesville  to  Dresden,  with 
lock  and  dam  at  Ellis ;  estimate,  $139,000, 
89, 1910, 1911. 

Act  of  1894  authorized  alteration  of 
county  bridge  (see  Obstructions),  the 
U.  S.  to  do  all  the  work  except  that 
relating  to  the  superstructure,  tne  cost 
to  be  paid  from  the  fund  for  care  and 
maintenance  of  public  works;  and  de- 
voted the  funds  for  the  alterations  of  the 


Zanesville  lock  to  making  a  survey  from 
Zanesville  to  Dresden,  to  completing  ice 
harbor  at  river  mouth,  and  to  completing 
Taylorsville  lock,  95^  2370. 

In  1895  Lt.  Col.  Stickney  estimated  it 
would  cost  $110,000  to  construct  a  lock 
and  dam  about  8  miles  above  Zanesville, 
95,2390. 

By  Capt.  Hodges,  1899,  for  expending 
$6,000  to  extend  the  levee  at  Zanesville, 
Ohio  (work  suspended  1899,  see  Legal  Pro- 
ceedings), 99,  2454. 

Capt.  Hodges  estimated,  1899,  it  would 
cost  $14,000  tiO  construct  five  buildings 
for  lock  tenders  and  to  raise  the  crests  of 
dams  3  and  9,  99,  424;  1900,  487. 

Surveys. 

Ordered  by  act  of  July  5,  1884,  made 
under  direction  of  Lt.  Col.  Merrill,  86, 
1551. 

Survey,  Marietta  to  Dresden,  made, 
1888,  under  direction  of  Lt.  Col.  Merrill, 
89,  1894. 

Examination,  Zanesville  to  Dresden, 
Ohio,  ordered  by  act  of  Aug.  11,  1888, 
made,  1889,  under  direction  of  Lt.  Col. 
Merrill,  89, 1909. 

Survey  for  4,400  f.  in  the  vicinity  of  the 
canal  head  at  Zanesville  to  determine 
best  method  of  reconstructing  locks  at 
that  point,  made,  1892,  by  Lt.  Col.  Stick- 
ney, 93,  2505. 

Survey  from  Zanesville  to  Dresden,  or- 
dered by  act  of  Aug.  17, 1894,  made,  1895, 
under  the  direction  of  Lt.  Col.  Stickney 
(see  Profects),  95j;^2390. 

(The  Chief  of  Engineers  allotted  $700, 
1895,  to  obtain  data  on  this  river  upon 
the  form  of  the  surface  of  water  wnen 
backed  up  by  a  dam  in  a  running  stream. 
Gauffe  readings  were  made  in  1895-96  un- 
der direction  of  Maj.  Heuer,  97,  2378.) 

Maps.    88,  1701 ;  95,  2392. 


jnUSKIIVOUJfl  RIVER,  <IHIO,  L.OCKS  AND  DARIS.    (Operating: 

and  care.) 

$3,410,298;  for  1899,  70,206  t.,  valued  at 
about  $4,000,000,  99, 425 ;  1900, 489. 

Contracts. 

1  §96*  J .  Garrett  and  Co  well  ^  Hick- 
man, coal,  $415,  96,  2112. 

1§99*  Muskingum  &  Ohio  Biver 
Transportation  Co.,  towboat  tender  to 
the  U.  S.  dredge  Malta^  $23  per  day,  and 
50  cents  per  meal  for  employees,  99, 
2459. 

1900.  Muskingum  &,  Ohio  Biver 
Transportation  Co.,  towboat  as  tender 
to  U.  B.  dredge  Malta j  $25  per  day,  and 
50  cents  per  meal  for  employees,  1900, 
3303. 


Appropriations.^ 

1^,       $175,657.16 

1889, 

128,524.64 

1890, 

210,460.84 

1891, 

219,744.56 

1892, 

235,732.19 

1893, 

43,202.71 

1894, 

51,386.77 

1895, 

43,460.55 

1896, 

35,904.88 

1897, 

37,901.57 

1898, 

41,323.92 

1899, 

39,747.66 

1900, 

39,537.55 

Total,    1,302,585.00 

Commerce. 

For    calendar    year    1898,    commerce 
amounted     to     83,077     t.,     valued    at 


Eni^lneers. 

Chief  ok  Enginkbrb.  Reports,  93, 
317;  94,  289;  95,  322;  96,  278;  97,358; 
98,361;  99,424;  1900,488. 


a  Expenditure  under  the  permanenMndefinitc 
iani 


appropriation  provided  by  act  of  July  6, 1884,  for 
operaflng  and  keeping  in  repair  canalR  and  other  public  works. 
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Enoikerbs  IK  Chakoe: 

Lt.  Col.  A.  Stiokney,  1892-d5.  Reports, 
93, 2506:  94. 1876;  95, 2371. 

Mi^.  W.  H.  Heuer,  1896-97.  Reports, 
96, 2106:  97, 2364. 

Maj.  W.  H.  Bixby,  1898-99.  Report, 
98,2095. 

Capt.  H.  F.  Hodges,  1899-.  Reports, 
99,2457;  1900,3300. 

Assistant.  £.  Moeser.  Reports,  93, 
2507;  94,  1877;  95,  2372;  96,  2113;  97, 
2375;  98,2109;  99,2471;  1900,3313. 

Ifegal  proceedlnirs* 

Leases  (water  power,  land,  and  rental), 
93,  2510;  94,  1»81;  95,  2376;  96,  2112, 
2115 :  97,  2370, 2378 ;  98, 2104, 2105, 2112 ; 
99,  2467;  1900,  3301,  3309. 

Obstructions* 

List  of  bridges  over  the  river  requiring 
alterations,  93, 2509;  94, 1880;  95, 2375. 

Under  authoritv  of  the  Secretary  of 
War,  the  old  wooaen  draw  in  the  bridge 
of  the  Cincinnati  &  Muskingum  Valley 
Rwy.  Co.,  at  Zanesville,  Ohio,  displaced 
with  an  iron  bridge,  97,  2365. 

Structures  by  private  persons  in  and 
over  the  river  autliorized  by  the  Secre- 
tary of  War,  99, 2457 ;  1900,  3301. 

Operations. 

1S99-98.  About 60,000 o.y. dredged; 
locks,  dams,  buildings,  and  plant  re? 
paired,  93,  2507. 

(For  detailed  statement  of  dredginff 
done  at  each  locality,  see  end  of  each 
yearly  report.) 

1 S98-94.  Over  80,000 c.  y.  dredged; 
and  work  similar  to  that  of  the  preceding 
year  done,  94,  1877. 

1 894-95.  Over  70,000  c.  y.  dredged, 
and  work  like  that  of  1892-93  done,  95, 
2373. 


1895-98.  Nearly  90,000  c.y.  dredged, 
and  (see  preceding  year),  96,  2111. 

1896-97.  Nearly 90,000 c.y. dredged, 
and  (see  preceding  year),  97,  2365. 

1897-98.  Nearly 70,000 o.y. dredged, 
and  (see  preceding  year),  98,  2095. 
1898-99.  98,816    c.    y.   dredged,    and 
minor  repairs  made  to  dams  and  locks, 
99  2457  2458. 

i  899-1900.  99,233  o.  y.  dredged, 
and  219  snags  and  other  obstructions  re- 
moved; and  miscellaneous  repairs  made 
to  locks  and  dams,  1900,  3301,  3315. 

Pbyslcal  cbaracterlstlcs. 

For  occasional  floods,  periods  of  1.  w., 
and  ice,  all  more  or  less  damaging  works 
and  suspending  navigation,  see  references 
to  Engineers  in  charge. 

Private  work.    (See  Obstructiima.) 

About  seven-eiffhths  of  the  debris  of 
the  Taylorsville  Bridge  removed  by  the 
owner,  99,  3301. 

Projects. 

At  1893  there  were  between  Ohio  River 
and  Zanesville  10  dams,  11  locks,  and  5 
lateral  canals,  93,  2506. 

Congress,  1895,  allotted  Arom  funds  for 
care  and  maintenance  of  public  works 
for  construction  of  protection  wall  at 
Zanesville,  $1,651;  for  construction  of 
R.  R.  bridge  pier  at  Marietta,  $10,449.60; 
and  for  pier  of  the  county  bridge  at  Tay- 
lorsville, $5,834.20,  95)  2371.  (See  Mus- 
kingum Biver  and  Muskingum  Biver  Ice 
Harbor. ) 

Accident  to  floor  of  chamber  of  Lock 
No.  1  suspending  navigation  for  29  days, 
97,2365. 


niTSTIC  BIVER,  CONN.     (See  Maiden  Birer,  Mass.) 


Appropriations. 

mOy  $10,000,  91,  741. 
1892,  10.000,  92,  651. 
1894,  3,500,  95,  760. 
1896,  3,500,  96,  684. 
1899,       9,600,  99,  1153. 

Total,  36,600 

Contracts. 

1 89 1 .  Hartford  Dredgine  Co.,  dredg- 
ing, 14.7  cents  per  c.  y.,  91,  741. 

1 898.  Hartford  Dredging  Co.,  dredg- 
ing, 14.3  cents  per  c.y.,s.m.  ($3,575), 
93,900. 

1 894.  Hartford  Dredging  Co.,  dredg- 
ing, 13.7  cents  per  c.  y.  ($21,898),  95, 760. 

1896.  J.  P.  Randerson,  dredging, 
10}  cents  per  c.  y.  ($2,175)  97,  945. 

1899.  T.  A.  Scott,  rook  removal,  $8 
per  c.  y.  ($4,000),  99, 1154. 

1 900.  Hartford  Dredging  Co.,  dredg- 
ing., 9i  cents  per  c.y.   ($4,500),   1900, 


^ 


Enirlneers. 

Chief  of  Engineers.  Reports,  89, 
70;  91,  47;  92,  67:  93,  72;  94,  64;  95, 
73;  96,  72;  97,  84;  98,  88;  99,  100; 
1900,  115. 

Engineers  in  Charge: 

Col.  D.  C.  Houston,  1888-92.  Reports, 
89,  746;  91,  740;  92,  650. 

Lt.  Col.  H.  M.  Robert,  1893-95.  Re- 
ports, 93,  898;  94,  622;  (Col.)  95,  758. 

Maj.  H.  M.  Adams,  1896.  Report,  96, 
682. 

Maj.  S.S.  Leach,  1897-.  Reports,  97, 
945;  98,  945;  99, 1153;  1900,  1323. 

Assistant.  H.  N.  Babcock.  Report, 
89,  747. 

Operations. 

1890-91.  10,821  c.  y.  dredged,  91, 
741. 

1891-98.  49,179  c.  y.  dredged,  92, 
651. 

1898-98.  38,034  c.  y.  dredged,  93, 
899. 
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189S-94.  20,000  c.  y.  dredged,  94, 
623. 

1894-95.  21,600  c.  y.  dredged,  95, 
758. 

1897-99.  25,088  c.  y.  dredged,  98, 
945. 

1 899-1900.  466  o.  y .  rook  removed, 
and  45,655  c.  y.  dredged,  1900,  1323. 

Plans. 

By  Col.  Hoaston,  1888,  catting  of  five 


bends  in  the  stream,  and  dee]>ening  the 
channel  bo  as  to  make  15  f.  at  m.  1.  w.  np 
to  the  highway  bridge ;  estimate,  1^,000, 
89,  747. 

8urveTS« 

Examination  ordered  by  act  of  Ang. 
11,  1888,  made,  1888,  under  direction  of 
Col.  Hoaston. 

Maps.    93, 898. 


MYSTIC  RIVER,  MASS.     {See  Mjfsiie  and  Maiden  tiygtb,) 


Appropriations. 

1899,.  $50,000,  99,  1073. 

Commerce. 

Water  front  rapidly  increasing  in  im- 
portance.    99,  1073;  1900,  1193. 

Contracts. 

1899.  C.  H.  Soother,  dredging,  22 
cents  per  c.  y. :  removal  of  bowlders, 
over  3  tons  each,  $5  per  c.  y.  (204,545  c. 
y.),  1900, 1194. 

En§^iueers. 

CuiBF  OF  ENGiincBRS.  Reports,  99, 
71,81;  1900,80. 

Enoinbbr  in  Charge.  Col.  C.  K. 
Su  ter,  1899-1900.  Reports,  99, 1073, 1096 ; 
1900,  1193. 

-Assistant.    T.  T.  H.  Uarwood.    Re- 
port, 99,  1097. 


Operations. 

1899-1900.  97,753  c.  y.  dredged. 
1900, 1193. 

Physical  ciiaracteristics. 

Description  of,  99,  1073. 

Projects. 

Congress  hv  Joint  resolation,  Jan.  21, 
1899,  provided  ror  a  channel  25  f.  deep  at 
m.  1.  w.,  and  300  f.  wide,  from  moatn  of 
river  to  point  3,500  f.  above  Chelsea 
Bridge.  Col.  Sater  estimated  the  cost 
woald  be  $321,445.52.  99,1097.  Revised 
estimate,  $267,547.50.  1900, 1193. 

By  Col.  Sater  in  Aagnst,  1899,  for  ex- 
pending available  funds  in  dredging  a 
channel  100  f.  wide  and  25  f.  deep  at  iii.  1. 
w.  from  the  npper  end  of  main  ship  chan- 
nel of  Boston  Harbor  to  the  mouth  of 
Island  End  River,  1900,  1193. 


NAOS  HEAD,  JV.  C. 


En§^ineers. 

Chief  of  Engineers.     Reports,  70, 
32,70,421;  71,77. 

Engineer   in   Charge.     Col.  J.    II. 
Simpson,  1871.    Report,  71,  655. 

PlFysical  ciiaracteristics. 

Description  of,  71,  657. 


Projects. 

Discussion  of  previous  plans  and  proj- 
ects, 71,  a55 

Survejrs. 

Examination,  with  a  view  to  reopen 
Roanoke  Inlet,  ordered  by  act  of  July  11, 
1870,  made,  1870,  bv  Col.  Simpson  (report 
unfavorable),  71,  655. 


NANDUA  CREEK,  TA. 


Appropriations. 

1896,  $3,000,  96,  1077. 
1899,  3,000,  99,  1479. 

Total,  6,000 

Commerce. 

In  1891  the  trade  in  the  creek  amount- 
ed to  between  $125,000  and  $150,000. 
Two  additional  wharves  constructed 
since  that  time  up  to  1895.    95, 1304. 

Contracts. 

1S99.  J.  Caller,  dredging,  27  cents 
per  c.  y.  ($5,500),  1900,  1772. 

Engineers. 

Chief  of  Engineers.  Reports,  91, 
146, 1283;  95, 170, 177;  96,  156;  97,  195; 
98,  198;  99,  228;  1900,  260. 


Engineers  in  Charge: 

Lt.  Col.  P.  C.  Mains,  1891.  Report,  91, 
1284. 

Capt.  T.  L.  Casey,  1894-99.  Reports, 
95,  1302;  96,  1076;  97,  1373;  98,  1229; 
(Maj.)99,  1479. 

Maj.  J.  B.  Quinn,  1900.  Report,  1900, 
1771. 

Assistant.  J.  P.  White.  Report,  95, 
1303. 

Operations. 

I  §99-1900.  10,950  c.  y.  dredged, 
1900, 1772. 

Piiysical  ciiaracteristics. 

Description  of,  91, 1284;  95,  1302. 

Projects. 

Capt.  Casey  in  1895  estimated  that  the 
cost  of  dred^ng  a  channel  across  the  bar 
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NANDUA  CREEK,  YA.-Continaed. 


at  the  month,  100  f.  wide  and  8  f.  deep  at 
m.  1.  w.,  would  be  $6,000,  96, 1076. 

Surveys. 

ExamiDation  ortlered  bj  act  of  Sept. 
19,  1890,  made,  1891,  under  direction  of 


Lt.  Col.  Hains  (report  unfavorable),  91, 
1284. 

Survey  ordered  by  aot  of  Aug.  17, 1894, 
made,  1894,  under  the  direction  of  Capt. 
Casey,  95, 1302. 

Maps.    95,  1304. 


BrAnrsEMOiirD  river,  ya. 


Appropriations. 

1873,  $15,000,  73,  76,  787. 

1874,  10,000,  74,  87,  ii,  63. 

1875,  5,000,  75,  94,  il,  129. 

1876,  5,000,  76, 68,  352;  77,  65, 315. 
1878,      2,000,  78,  75,  641. 

1888,  10,000,88,98. 

1890,  10,000,  90,  1024. 
1892,  10,000,92,1091. 
1894,  10,000,95,1281. 
1896,  5,000,  96,  1078. 
1899,  5,000,  99,  1476. 

Totel,  87,000 

€oiniiierce« 

Importance,  72,  725;  73,  787;  74,  ii, 
63;  75,  ii,  129;  77,  365;  79,  682. 

Contracts. 

1874.  Morris  &  CummingB,  dredg- 
ing, 20  cents  per  c.  y.,  74,  ii,  3.  H.  £. 
Cmpepx>er,  dredging,  23  cents  per  o.  y., 
75,  ii,  128.  H.  £.  Culpepper,  building 
dike,  $3.45  per  1.  f.,  75,  ii,  128.  H.  E. 
Cnlpopper,  removal  of  wreck,  75,  ii,  128. 

1875.  H.  £.  Culpepper,  removal  of 
wreck,  and  dredging,  76, 352. 

1877,  G.  H .  Ferris,  dredging,  and  re- 
pairing  dike,  77.  365. 

1989.  C.  Bliven,  dike  repair,  $2,940, 
89, 950.  C.  T.  Caler,  dredging,  29i  cents 
per  c.  y.,  89,  951. 

1891.  Alabama  Dredging  &.  Jetty 
Co.,  dredging,  20  cents  per  c.  y.,  91,  1299. 

i898«  Bittenhouse  Moore  Dredging 
Co.,  dredgring,  25  cents  per  c.  y.  ($9,500), 
93  1331. 

1894.  C.  T.  Caler,  dredging,  18^  cents 
per  c.  y.,  s.  m.,  95,  1281. 

Eni^neers* 

Chief  of  Engikebrs.  Report,  71, 76 ; 
72,72;  73,  76;  74,  87;  75,  94;  76,  68; 
77,  65;  78,  75;  79,  89;  80, 118;  87, 123; 

88.  98;  89,  117;  90,  106;  91,  148;  92, 
150;  93,  161;  94, 148;  95,  170;  96,  154; 
97, 192;  98, 195;  99,  225;  1900,  257. 

Engineers  in  Charge  : 

Maj.  Wm.  P.  Craighill,  1871-74.  Re- 
ports, 72,  723;  73,  787;  74,  ii,  63. 

S.  T.  Abert,  U.  S.  agent,  1874-78.  Re- 
ports, 75,  ii,  127;  76,  352;  77,  365;  78, 
541. 

Capt.  C.  B.  Phillips,  1878-80.  Reports, 
79, 681 ;  80,  820. 

Capt.  F.  A.  Hinman,  1887.  Reports,  87, 
995, 1001. 

Lt.  G.  J.  Fiebeger,  1888-92.     Reporto, 

89,  950;  90, 1024;  91, 1298. 


Lt.  E.  Burr,  1892-94.  Reports,  92, 
1090;  93,  1329 :  94, 978. 

Capt.  T.  L.  Casey,  1895-99.  Reports, 
95, 1280;  96,  1072;  97,  1367;  98,  1226; 
(Maj.)  99,  1475. 

Mi^.  J.  B.  Quinn,  1900-.  Report,  1900, 
1765. 

Assistants  : 
William  Popp.    Report,  72,  723. 
H.  J .  G  ielo  w.    Report,  87,  1002. 

JBsUmates*    (See  ProieoU.) 

By  William  Popp,  1872,  channel  100  f. 
wide  by  8  f.  deep,  $30,0()0;  if  increased 
to  2C0  f.  in  width,  $20,000  additional,  72, 
72  723. 

By  S.  T.  Abert,  1878,  increased  to  $37,000 
owing  to  small  appropriations  and  re- 
pairs, 78, 541. 

Operations. 
Imiife-TS.    Preparatory  only,  73,  76, 

787. 

1878-74*  Snags  and  artificial  ob- 
structions removed,  and  2,156 1.  f.  of  dikes 
built;  dredging  by  contract  in  progress, 

74,  87,  ii,  63. 

l874-7/(.  1,333  1.  f.  of  dike  built; 
20,819  c.  y.  dredged  and  wreck  removed, 

75,  94,  ii,  128. 

I  §75-76.  Channel  60  f.  by  7i  f. 
dredged  through  Suffolk  Bar,  76, 68, 352. 

1877-7§.  8,340  c.  y.  dredged  from 
Suffolk  Bar  Channel,  making  it  80  f.  by 
8  f. ;  dikes  repaired,  78,  75,  541. 

lli79-§0.  1,120  1.  f.  of  dike  built; 
further  operations  not  required,  80,  820. 

]§§8-§9«  Dike  repair  completed 
under  contract,  and  snags  removed  from 
the  channel  by  hired  labor,  89,  950. 

l§§9-90.  16,150c.  y.  and 28 sawlogs 
removed  from  the  channel,  90, 1024. 

l§99-98.  137,458  c.  y.  dredged,  93, 
1330. 

1  §94-05.  48,220  c.  y.  s.  m.  dredged, 
95,  1281. 

1  §96-9  7.  5  small  and  3  large  trees 
removed,  97, 1367. 

i  §99-1900.  1  tree  removed  from 
channel,  1900,  1765. 

Physical  characteristics. 

Description  of,  72,  724. 

Projects.    (See  EBtimates,) 

By  W.  Popp,  1872,  channel  100  f.  by  8  f. 
by  removing  obstructions,  dredging,  and 
dikM  72   '^3. 

By  Maj!  Craighill,  1872,  channel  100  f. 
by  8  f.  to  be  secured  by  removal  of  ob- 
structions, dredging,  and  dike  construe- 
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tion;  estimate,  $20,000,  72,  723.  In- 
creased by  8.  T.  Abert,  U.  S.  agent,  in  1878, 
to  $37,000,  78,  541.  Completed  in  1880, 
80,  820. 

By  Capt.  Hinman,  1887,  ezcavatinff  a 
channel,  by  dredging,  100  f.  wide  and  12 
f.  deep  at  m.  1.  w.  from  head  of  naviga- 
tion to  mouth  of  Western  Branch,  in- 
clndiug  a  turning  basin  at  Suffolk  Bridge 
200  f.  square ;  spur  dam  and  training- wail 
construction ;  also  for  a  channel  of  same 
length  and  from  200  to  400  f.  wide  from 
Town  Point  to  Western  Branch  by  dredg- 
ing and  training- wall  construction;  esti- 
mate, $152,500,  87, 1001 ;  88,  98. 

By  Capt.  Burr,  1894,  dredging  such 
shoals  as  might  be  found  to  nave  less 
than  the  projected  depth,  95, 1280. 

By  Capt.  Casey,  1896,  holding  appro- 


priation of  1896  until  sufficient  funds 
were  available  to  warrant  operations 
having  in  view  the  completion  of  the  ap- 
proved project  finless  it  became  evident 
that  the  immediate  relief  of  navigation 
demanded  its  expenditure,  97, 136/. 

Surveys. 

Under  direction  of  Mi^.  Craighill,  by 
W.  Popp,  1871.    Reports,  72, 723 ;  73, 787. 

By  8.  T.  Abort,  1877,  78, 641. 

tinder  direction  of  Capt.  Phillips, 
1878-79,  79. 681. 

Ordered  by  act  of  Aug.  5,  1886^  made, 
1887,  under  direction  of  Capt.  Hinman, 
87, 1001. 

Survey  of  the  river  made  by  Capt. 
Burr,  1893,  93, 1979. 

Maps.    87, 1002. 
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Appropriafions. 

1896,    $3,000,97,1260. 
1899,      3, 000,  99,  1391. 

Total,    6,000 

Commerce. 

Estimated  in  1892  that  a  commerce  by 
water  amounting  to  not  less  than  $3,000,- 
000  would  be  doubled  if  the  river  were 
improved,  93,  1238. 

Contracts. 

]§8Y.  F.  C.  Somers,  dredging,  llf 
cents  per  c.  y.,  87,  842. 

1895*  Baltimore  Dredging  Co., 
dredging,  19.8  cents  per  c.  y.,  p.  m.,  95, 
1140.    (See  Broad  Creek  River,  JJel) 

I  §96.  C.  T.  Caler,  dredging,  9^  cents 
per  c.  y.,  p.  m.,  97, 1260. 

1899*  Baltimore  Dredging  Co., 
dredging,  12.4  cents  per  c.  y.,  p.  m.  1900, 
1652. 

Engptneer^. 

Chief  of  Engineebs.  Reports,  80, 
110;  87,  94;  88,  94;  89,  112;  91,  131; 
93,  143;  95,  151;  97,  157;  98,  171;  99, 
197;  1900,  224. 

Engineers  in  Chabqb: 

Lt.  Col.  W.  P.  Craighill,  1879.  Report, 
80,  740. 

W.F.Smith,U.8.agent,  1887-.  Reports, 
87, 842;  88,749;  (Maj.),  89, 916;  91, 1204; 
93,  1236;  95,  1165;  97,  1260;  98,  1165; 
99, 1391 ;  1900, 1652. 

Assistants  : 

J.  L.  Seager.    Report,  80, 74. 

A.  Stierle.  Reports,  89, 917 ;  91, 1205 ; 
93,1238;  95,1116. 

Operations* 

18  §6-8  7*  Dredging  hegan  under 
contract,  87, 842. 

1887-88.  61,747  c.  y.  dredged  from 
channel  and  turning  basin,  88,  749. 

1 898-99.  20,765c. y., p.m., dredged, 
99, 1391. 


1899-1900.  1,669  c.  y.,  p.  m., 
dredged,  1900, 1652. 

Physical  characteristics* 

Description  of,  80, 741 ;  93, 1238. 
Tidal  obserrations,  95, 1167. 

Plans. 

By  W.  F.  Smith,  1888,  excavating  a 
channel  8  f  .  deep  at  m.  1.  tide  and  60  f.  wide 
from  Seaford  to  Concord,  Del. ;  estimate, 
$10,000, 89, 916. 

In  1891  Maj.  Smith,  U.  S.  agent,  did  not 
consider  the  northwest  fork  of  the  river 
worthy  of  improvement  by  the  General 
Qovemment,  91, 1205. 

Private  and  corporate  urork. 

$12,500  expended  in  1888  by  the  citizens 
of  Laurel  m  wharf  construction  and 
dredging  in  front  of  same,  88, 750. 

Projects. 

Lt.  Col.  Craighill  considered  that  as 
there  was  not  less  than  8  f.  at  1.  w.  in  the 
main  river  from  the  forks  to  Seaford  no 
improvement  was  then  necessary,  80, 742. 
The  appropriation  of  Ang.  5,  1886,  was 
to  bo  applied  to  extending  the  5-f.  1.  w. 
navigation  to  Laurel,  87, 842. 

By  Maj.  Smith, U.  S.  agent,  in  1895, chan- 
nel 9  f.  deep  at  m.  1.  w.,  and  100  f.  wide, 
the  width  to  be  increased  to  about  150  f. 
at  sharp  turns,  to  within  100  f.  of  the 
county  bridge;  estimate,  $13,000, 95, 1166. 

Surveys. 

Ordered  by  act  of  Mar.  3,  1879,  made, 
1879,  under  direction  of  Lt.  Col.  Craig- 
hill, 79, 81;  80,740. 

Examination  ordered  by  act  of  Sept.  19, 
1890,  made,  1890,  under  direction  of  Maj. 
Smith,  91, 1205. 

Examination  ordered  by  act  of  July  13, 
1892,  made  under  the  direction  of  Maj. 
Smith,  1892  (report  favorable),  93, 1237. 

Survey  ordered  by  act  of  Ang.  17, 1894; 
made  under  direction  of  Maj.  Smith, 
U.  S.  agent,  1895  (see  Projeots),  95, 1165. 
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Appropriations. 

1828,        $300.00,  act  May  23  (survey). 
30,000.00,  act  Mar.  2. 

8,265.00,  act  Mar.  2. 

6,000.00,  act  July  3. 

1,269.75,  act  Jnne    15     (relief 

claims). 
50,000.00,  80,  365. 
25,000.00,  81,  541. 
25,000.00,  82,  549. 
10,000.00,  84,  596. 
15,000.00,  86,  589. 
20,000.00,  88,  487. 
25,000.00,  90,  555. 
25,000.00,  92,  602. 
25,000.00,  95,  660. 
20,000.00,  96,  628. 
20,000.00,  99, 1108. 


1829 
1831 
1832 
1844 

1880 
1881 
1882 
1884 
1886 
1888 
1890: 
1892 
1894 
1896 
1899 


Total,  305,834.75 

Commerce. 

Former  import-ance  of  Nantucket  as  a 
mercaDtile  port,  75,  ii,  375. 

Importance  as  a  harbor  of  refage,  75, 
ii,  375,  381. 

Petition  of  citizens  relative  to  proposed 
improYement,  75,  ii,  381. 

Contracts* 

1  §  80*  J.  Sonlly,  riprap  granite,  $1.87 
per  t.,  81,  540. 

1889.  0.  H.  Edwards,  riprap,  $2.37 
to  $2.57  per  t.,  83,  469. 

18§tl*  C.  H.  Edwards,  riprap  gran- 
ite, $1.96  per.  t.,  86,  590. 

18 96*  J.  A.  Bonker,  riprap  granite 
jetty  construction,  87,  536. 

18 80*  James  Scully,  riprap  granite, 
$2.40pert.,  89,  610. 

1894.  S.  4&  E.  S.  Belden,  stone,  $1.85 
and  $2  per  short  t.,  94,  574. 

1895*  H.  Toomey,  stone,  $1.59  per 
short  t.  ($18,000),  95,  660. 

1 896.  8.  &  £.  S.  Belden,  stone,  $1.93 
and  $2.47  per  short  t.,  97,  889. 

1899*  E.  S.  Belden,  Jetty  construc- 
tion, stone,  $1.47  per  short  t.,  99,  1108. 

Engineers. 

Chief  of  Engineers.  Reports,  75, 
111;  79,  56;  80,  72,  76;  81,  78,  641;  82, 
78;  83,  73;  84,  79:  85,  68,  579;  86,  68; 
87,  32;  88,  33;  89,  45;  90,  39;  91,  48; 
92,  53;  93,  54;  94,  50;  95,  56;  96,  55; 
97,  67;  98,  71;  99,  82;  1900,  95. 

Boards  of  Engineers: 

Convened  at  New  York  Aug.  23,  1880, 
to  consider  the  project  of  Gen .  Warren  for 
improvement  of  Nantucket  Harbor.  Re- 
ports, 81,  542.  (CoIb.  Tower  and  New- 
ton.) 

Convened  at  New  York  July  17, 1885, 
to  report  upon  further  prosecution  of 
adopted  project  for  improvement  and 


upon  location  and  plan  for  eastern  Jetty. 
Report,  85,  576.  (Col.  Duane  and  Lt. 
Col.  Comstock.) 

Engineers  in  Charge: 

Maj.  J.  G.  Totten,  1827;  75, 11,  376. 

Lt.  Prescott,  1828 ;  75,  ii,  376. 

Maj.  G.  K.  Warren,  1874-82.  Reports, 
75,  ii,  374;  79,  56;  (Lt.  Col.)  80,  365, 
423:  81,  540;  82,  548. 

M%j.  J.  W.  Barlow,  1882-83;  83,  468. 

Lt.  Col.  G.  H.  Elliot,  1883-87.  Reports, 
83,  468:  84,  593:  85,  561,  564;  86,  567. 

Maj.  W.  R.  Livermore,  1887-92.  Re- 
ports, 87, 534 ;  88,486;  89,608;  90,554; 

91,  696. 

Capt.  W.  H.  Bixby,  1892-95.    Reports, 

92,  600:  93,  806:  94,  573;  95,  658. 

Maj .  D.  W.  LocKwood,  1896-.  Reports, 
96,626;  97,886;  98, 898;  99, 1106;  1900, 
1236. 

Assistant.  H.  8.  Van  Ingen .  Report, 
75,  ii,  374. 

Estimates*    (See  Plans  and  Projects.) 

By  Lt.  Col.  Anderson,  1827  (report  of 
Mai.  Totten),  breakwater,  $898,393.14. 

By  H.  S.  Van  Ingen,  1874,  for  the  same, 
$3,622,553,  75,  ii,  376. 

By  Lt.  Prescott,  1828,  dredging,  $41,- 
541.50. 

By  H.  S.  Van  Ingen,  1874,  for  the  same, 
$128,741,  75,  ii,  376. 

By  H.S.VanIn^en,  dredging,$80,395.15, 
75,  ii,  377 ;  opening  a  channel  through  the 
Hanlover,  $95,000, 75,  ii,  378. 

Operations."* 

I§§a-§1.  3,989 1.  mnite  placed  in 
Jetty,  making  length  850  f.,  81,  540. 

l§81-§9.  8,134 1.  granite  placed  in 
jetty,  making  length  1,650  ft.;  6  spurs 
built  on  Coatne  Point,  82,  548,  549. 

16§3-83,  9,223  t.  stone  placed  in 
jetty,  completing  the  work  2,894  f.,  83, 
469. 

*18§8-§4.  7,713  t.  stone  pl*oed  in 
jetty,  completing  the  work  2,^  f.,  83, 
469 ;  7,713  t.  stone  delivered  in  jetty,  ex- 
tending the  same  440  f.,  84,  594. 

1884-95.  4,986  t.  granite  riprap 
placed  in  jetty,  85.  562. 

1885-86.  2,000  t.  stone  placed  in 
jetty,  making  length  3,955  f.,  86,  588. 

1986-87.  250t.  stone placedin jetty, 
87,  535. 

1887-88.  2.941 1.  of  stone  placed  in 
east  jetty,  completing  385  f.  of  the  same 
and  partially  completing  an  additional 
200  f.,  88, 487. 

188  8-89.  673 1.  stone  placed  in  east 
jetty,  89,  609. 

1889-90.  6,055  t.  stone  placed  in 
east  jetty,  90,  554. 

1896-91.  Extension  of  east  jetty 
continued  by  hired  labor,  91,  697. 


a  Approprlationb  of  1829, 1831,  and  1832  expended  in  Ineffectual  dredging,  76,  11,  876.    History  of 
pre viotis  plans  and  operatloDB  for  harbor  improvement,  eo,  435. 
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1S91-99.  7,146  t.  stone  placed  in 
east  jetty,  92,  601. 

1S93-94.  About  2,000  t.  stone  de- 
posited in  jetties,  94,  574. 

1894-95.  Abont  10,000  t.  stone  de- 
posited in  east  jetty,  95,  659. 

lS9**l-96.  Abont  8,000  t.  stone  de- 
posited in  east  jetty  and  necessary  re- 
pairs made  on  account  of  storms,  96, 627. 

iS96-97.  Abont  3,000  t.  stone  de- 
posited in  jetties  and  nsed  for  repairs  on 
account  of  storms,  97,  888. 

1897-9S.  About  10,000  t.  stone  de- 
posited in  west  jetty,  98,  899. 

1899-1900.  11,703  t.  stone  placed 
injetties,  1900, 1238. 

Physical  characteristics* 

General,  75,  ii,  376. 

Character  of  beacb,  75,  ii,  375. 

Movements  of  tidal  currents,  75,  ii, 
375,  379,  380. 

Comparison  between  Edgartown  and 
Nantucket  harbors,  75,  ii,  378,  379. 

Plans.    (See  EatinuUea  and  Project;) 

By  Lt.  Col.  Anderson,  1827,  breakwater 
in  7  fathoms  of  water,  to  contain  1,317,292 
t.  of  stone,  in  the  bight  south  of  Great 
Point,  and  connected  with  the  shore  by 
scattering  piers,  allowing  the  passage  of 
littoral  sands  and  the  entrance  of  light- 
draft  vessels,  but  yet  breaking  the  force 
of  any  seaa  from  the  southwest,  75,  ii, 
376. 

By  H.  8.  Van  Ingen,  dredging  a  chan- 
nel through  the  bars  at  the  entrance  of 
the  harbor  to  a  depth  of  12  f.,  75,  ii,  377; 
for  opening  a  channel  through  the  Haul- 
over  to  Nantucket,  75,  ii,  3*^.  i 

By  Lt.  Col.  Warren,  1880,  experimental  ' 
channel  through  Hanlover  Beach  10  f. 
wide  and  2  f.  deep,  estimate  $1,200;  for 
channel  100  f.  wide  and  6  f.  deep,  esti- 
mate $32,000,  80,  436. 

By  Lt.  Col.  Elliot,  1885,  location  of 
east  jetty,  85,  564-576. 

Plan  submitted  to  Board  of  Engineers, 
1885.    Report,  85,  576-579. 

Private  (corporate)  ivorl£« 

Boston  Harbor  commissioners  referred 
to,  75,  ii,  377. 

Projects.    (See  EBtvnateB  and  Plam,) 
Between  1828  and  1832  $45,834.75  was 


appropriated,  which  was  expended  in  in- 
effectual dredging,  75,  ii,  376;  80,  435. 

In  1880  Lt.  Col.  Warren  proposed  the 
formation  of  a  harbor  of  refuge  by  the 
extension  of  a  west  jetty  of  random  stone 
about  4,000  f.  long  from  near  Bug  Light 
on  Brant  Point.  Should  a  second  or  east 
jetty  be  required  it  should  extend  from 
Coatne  Beach.  Estimated  cost  of  west- 
em  jetty,  $112,0(X) ;  for  both  jetties,  $224,- 
000.  Estimate  of  Board  of  Engineers, 
$238,000.  80,  433;  81,  543:  82,  549. 

Recommended  by  Boara  of  Engineers, 
1880,  81,  542,  545.  Concurred  in  by  the 
Chief  of  Engineers,  81,  542. 

In  1885,  the  western  jetty  having  been 
nearly  completed  to  its  proposed  length, 
the  question  of  the  location  of  the  east 
jetty  was  submitted  to  the  Board  of  En- 
gineers, which  recommended  the  curva- 
ture to  the  westward  of  the  further  ex- 
tension of  the  west  jetty ;  the  construction 
of  the  east  jetty  parallel  to  the  west  jetty 
at  its  outer  end  and  distant  about  1,000 
f.  therefrom,  thence  connecting  by  a 
cnrve  with  the  outer  beacb,  recourse  to 
be  had  to  dredging  where  the  scour  does 
not  result  in  a  channel  depth  of  15  f.,85, 
576,  579. 

Amountappropriated  from  1880  to  1886, 
inclusive,  $125,000;  estimated  cost  for 
completion  of  project,  $250,000,  86, 169; 
87,536;  92,600. 

By  Mai.  Lock  wood,  1899,  expenditure 
of  available  funds,  99, 1107. 

Surveys. 

By  Lt.  Presoott,  1828,  75,  ii,  376. 

Included  in  the  Coast  Surveys,  1872-73, 
75,  ii,  376. 

By  H.  S.  Van  Ingen,  1874.  Report,  75, 
ii,  374. 

Ordered  by  act  of  Mar.  3,  1879,  made, 
1879,  under  direction  of  Lt.  Col.  Warren, 
79,56;  80,423. 

Full  survey  of  outer  harbor  made,  1882, 
82,  548. 

Survey  of  area  east  of  western  jetty 
and  within  the  harbor,  84,  594. 

Maps: 

80,423,427;  85,576,578;  93,806:  95, 
660;  96,628. 


NAIVTUGKETy  1IIAS8.    (Bar  at  entrance  to  liarbor.)'' 

IVANTirCKET,  MASS.    (Breakwater  at  Oreat  Point.)  <» 

NAPA  RIVER,  CAL.    (See  Mare  I$land  Strait.) 


^m 


ropriatlons. 

1888,  $7,500,88,290. 
1890,  10,000,90,2886. 
1894,   4,000,  95,  3264. 
1896,   4,000,  96,  3178. 


Total,  25,600 


Commerce. 

Description  of,  96,  3178. 

In  1894  the  importance  of  Mare  Island 
Navy-Yard  warranted  an  improvement 
of  the  strait  to  allow  access  to  it  by  aAl 
kinda  ofcraft,  95,  3286. 

In  1895  it  amounted  to  56,773  t.  of 


a  Survey— Report,  Jan.  13, 1829,  esttmate  $41,541.60.    (H.  Doc.  No.  482,  66th  Gong.,  2d  sefis.) 
b Surveys— Reports:  1826;  March  24, 1827;  estimates,  $250,000  and  $898,893.14.    (H.  Doc.  No.  482,  55th 
Cong.,  2dBe8B.) 
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frein^ht,  *  sliffhtdecreaBe  from  the  amount 
of  the  preceding  year,  96,  3178. 

Contracts. 

18W8.  San  Francisco  Bridge  Co.,  re- 
moval of  anags  and  gravel,  $3,900,  89, 
2468. 

1 80 1  •  T.  H.  WilliamH,  dredging  and 
snag  removal,  $8,035,  91,  2952. 

1899.  £.  Williams,  dredging,  29 
cents  per  c.  y.,  95,  3264. 

1 899.  Golden  Gate  Dredging  &  Rec- 
lamation Co.,  dredging,  12.45  cents  per  c. 
y,  (r-',064.25),  1900,  4235. 

Eai^ineers. 

Chibf  of  Enginbers.  BeportB,  85, 
360;  88,  290;  89,  344;  90,  309;  91,  389; 
92,  367;  93,  421;  94,  393;  95,  431,  436; 
96,  385;  97,  491,  494;  98,  476;  99,  558, 
561 ;  1900,  630,  633. 

Enginrbrs  in  Chargs. 

Lt.  Col.  G.  H.  Mendell.  Report,  85, 
2343. 

Mfg.  W.  H.  H.  Benyaurd,  188&-95. 
Reports,  89,  2467;  91,  2952;  92,  2622; 
(Lt.  Col.)  93,3223;  94,  2507;  95,  3263, 
3285. 

Col.  G.  H.  Mendell,  1890.  Report,  90, 
2885. 

M%i.  C.  E.  L.  B.  Davis,  1896-97.  Re- 
port, 96,  3177. 

Capt.  C.  E.  Gillette,  1897.  Reports,  97, 
3364,  3374. 

M^.  W.  H.  Hener,  1898-.  Report,  98, 
2946;  99,  3182;  (Lt.  Col.)  1900,  4234, 
4253,4255: 

Assistant.  L.  J.  Le  Conte.  Report, 
85,2346. 

Operations. 

1 88§-89.  1 16  snags  and  stamps,  458 
c.  y.  rock,  and  7  bowlders  removed  nnder 
contract,  89,  2468. 

1890-91.    729c. y. dredged, 91,2952. 

1891-1I9.  21,972  c.  y.  dredged  and 
32  snags  removed,  92,  2622. 

189 8-94.  Harbor  lines  established, 
94  2508. 

1895^96.  12,065  c.  y.  dredged,  96, 
3178. 

1 898~99«  25  dangerona  snags  blasted 
and  removed,  99,  3182. 

Phjrslcal  cliaraeteristics. 

Description  of.  85,  2344;  94,  2506;  95, 
3264,  3266;  97,  3374;  1900,  4255. 


In  1895  the  oflBoer  in  charge  did  not 
believe  a  permanent  improvement  oonld 
be  effected.  Any  channel  dredged  would 
be  liable  to  obliteration  by  the  floods  of 
the  succeeding  winter.  95,  3264;  99, 
3182;  1900,4^. 

The  strip  of  river  between  North  and 
South  Vaflejo  kiiowu  as  Mare  Island 
Strait.  It  coonects  Napa  Creek  with  the 
Strait  of  Karqainez,  and  the  latter  affords 
communication  with  the  Bay  of  San  Fran- 
cisco. The  Mare  Island  Navy- Yard  is  on 
the  westerly  bank  of  the  strip.     95, 8286. 

A  tidal  stream.  At  Napa  City  the  tides 
vary  from  5  to  7  f. ;  thought  to  give  the 
river  a  permanent  value  for  navigation. 
97,  3374. 

Projects* 

By  Col.  Mendell,  1885,  formation,  by 
dredging  and  removal  of  obstructions,  of 
a  channel  4  f.  deep  and  75  £  wide  from 
the  month  of  the  river  to  Napa  City;  es- 
timated cost,  $27,600,  85,  2346;  88,  290. 
Project  completed  in  1892,  at  a  cost  of 
$17,.500,  92,  2622. 

Mig.  Heuer  estimated,  1899,  it  would 
cost  $3,600  to  make  a  chhannel  through 
several  bars,  1900,  4255. 

Survey. 

Ordered  b^  act  of  July  5,  1884,  made 
under  direction  of  Lt.  Col.  Mendell,  85, 
2343. 

Examination^  with  a  view  to  improve- 
ment of  the  river  between  Nortn  and 
South  Valleio,  ordered  by  act  of  Aug.  17, 
1894,  made  in  that  year  by  Lt.  Col.  Ben- 
yaurd (report  favorable),  95,  3286. 

Examination  made,  1S95,  by  Lt.  Col. 
Benyaurd,  95,  3264. 

Examination  with  a  view  to  straight- 
ening the  channel  from  Napa  to  a  point 
soutn  of  Carrs  Bend  and  to  making  a 
cut  through  Carrs  Bend  ordered  by  act 
of  June  3,  1896,  made  in  that  year  by 
M^J.  Davis  (report  favorable  to  limited 
improyement),  97,  3374. 

Examination  for  improvement  and  sub- 
mission of  plan  and  estimate,  ordered  by 
act  of  Mar.  3,  1899,  made,  1899,  by  M%|. 
Hener  (report  favorable)  (see  Projftets,) 
1900,  4253. 


IVAPOIiEOlV.    (See  Missouri  River.) 

NARBAOANSETT  BAT.    (See  Boston  Harbor.) 

NABBAOANSETT  BAT«  CANAL  TO.    (See  BosUm  Harbor,  Mass.) 

9207—02 50 
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IVABBAOAN8ETT  (Little  Narraffansett)  BAT,  CONN.  AND 

(See  PrtmdetMe  Biver,) 


.  I. 


Appropriatloiis. 

1876,  $5,000,  77,  44. 

1878,  10,000,  78,  49. 

1879,  5,000,  79,  55. 

1880,  5,000,  80,  394. 

1881,  5,000,  81,  565. 

1882,  6,000,  82,  564. 


Total,  36,000 

« 

Commerce. 

Benefit  of  improvement,  76,  218,  221 ; 
77,204;  79,315. 

Contracts* 

1877.  W.  H.  MoHhrop,  dredging, 
4,084  0.  y.,  average  price  of  39.4  cents  per 
c.  y.,77,  204;  78,245. 

1878.  E.  R.  Bewarcl,  dredging  19,777 
c.  y.,  30  cente  per  c.  y.,  and  excavating 
rock,  79,  314. 

1879.  J.  McDermott,  dredging,  23i 
cente  per  c.  y.,  80, 393. 

1880.  W.  H.  Beard,  dredging,  18 
cents  per  c.  y.,  81,  564. 

1889.  Hartford  Dredging  Co.,  dredg- 
ing, 21  cents  per  c.  y.,  83, 498. 

Engineers* 

Chief  of  Engineers.  Reports,  76, 
51;  77,44;  78,  49;  79.  55;  80,  75;  81, 
86;  82,  86;  83,  83;  84,  89;  85,  78;  86, 
78;  87,  41,  43. 

Engineers  in  Charge: 

Maj.  G.  K.  Warren,  1875>83.  Reports, 
76,  217;  77,  203;  78,  243;  79,  313;  (Lt. 
Col.),  80,  392;  81,  564;  82,  563. 

Lt.  Col.  G.  H.  Elliot,  1883-87.  Reports, 
83,498;  84,629;  85,615;  86,613;  87,571. 

Miq.  W.  R.  Livermore,  1887-88.  Re- 
ports, 87,  561 ;  88,  508. 

Assistant.  H.  A.  Bentley,  78,  245; 
79,  315.     Report,  76,  218. 


Operations. 

187T-78.  Dredging,  4,015  c.  y.;  rock 
removal,  200  o.  y.,  78,  49,  245. 

1878-79.  Dredging,  19,776.85  c.  y. : 
rock  removal,  348.6  o.  y.,  79,  314. 

1879-80.  17,935  c.  y.  dredged,  80, 
393. 

1880-81.  8,092  o.  y.  dredged,  81, 
564. 

1881-89.  33,686  o.  y.  dredged,  25 
rooks  removed  with  hired  labor  from  oast 
entrance  of  new  channel,  and  57  bowl- 
ders removed  at  Watch  Hill,  82,  563. 

1889-88.  20,867  o.  j.  dredged  from 
channel,  completing  project,  83,  498. 

1888-84.  100  bowlders  removed 
from  main  and  Watch  Hill  channels; 
project  completed,  84, 629;  86,  614;  87, 
561. 

Pbysical  charaeteristles. 

General,  76,  217, 219;  79, 313;  88,  508. 
Tides,  76,  218,  220;  78,  245.  Obstruc- 
tions, rocks,  and  shoals,  76,  218, 220, 221. 

Projects. 

By  M^i.  Warren,  1876,  channel  200  f. 
wide  and  7i  f.  deep  at  m.  1.  w.,  across 
north  shore  of  the  bay,  Pawcatnok  Point 
to  deep  water  near  the  month  of  the  bay 
at  Sandy  Point;  also  removing  dangerous 
rocks  in  channel  near  Rhodes  Folly  and 
Watch  Hill.  Estimate,  $51,000.  76,221; 
80,  392;  86,  78;  project  completed  in 
1884,86,78,614;  87,561. 

Surveys. 

Included  in  Coast  Survey,  1839,  1865, 
76  217 

By  H.  A.  Bentlev,  1875.  Renort,  76, 
218.  Comparison  of  surveys  of  1839, 1855, 
and  1875,  76,  219. 

Examination  of  entrance  to  wharves  at 
Watch  Hill  ordered  by  act  of  Aug.  5, 
1886,  made  under  direction  of  Lt.  Col. 
Elliot  (report  unfavorable),  87,  571. 


NABRAOAIVSETT    BAY  AT  THE    lUOUTH  OF   NARROW 

RIVER. 


Enytoeers. 

CuiBF  OF  Engineers.  Reports,  89, 
56;  90,  51. 

Engineer  in  Charge.  Maj.  W.  R. 
Livermore,  1888.    Report,  90,  595. 

Physical  characteristics. 

Description  of,  90,  597. 

Plans. 

By  M%j.  Livermore,  1889,  constructing 


riprap  granite  breakwater  at  the  mouth 
of  Narrow  Rivor;  estimate,  $24,000,  90, 
597. 

Survey. 

Ordered  by  act  of  Aug.  11,  1888,  made, 
1889,  under  direction  of  M%J.  Livermore, 
90,596. 


NARRAOANSETT  BAY  CHANNEL.,  R.  I. 


Engrineers. 

Chief  of  Engineers.  Report,  91, 62, 
733. 

Engineer  in  Charge.  M%i.  W.  R. 
Livermore,  1890.    Report,  91,  734. 

Physical  characteristics. 

Description  of,  91,  734. 


Survey. 

Examination  ordered  by  act  of  Sept. 
19,  1890,  made,  1890,  under  direction  of 
Maj.  Livermore  (report  unfavorable),  91, 
784. 
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NARRAOANSETT  PIER,  R.  I. 


Commerce. 

Important,  71,  820. 

EMfrlneers* 

Chief  of  Enginsbks.  Reports,  70, 31, 
76;  71,  86. 

Enginrkrs  in  Chakqb: 

Maj.  D.  G.  Houston,  1870.  Report,  70, 
76. 

Maj.  G.  K.  Warren,  1870-71.  Reports, 
70,  452,  453;  71,  818. 

Assistants: 
J.  A.  Jndson.    Report,  71,  819. 
A.  H.  Dager,  C.  E.,  71,  819. 
J.  Pierpont^  C.  E.,  71,  819. 

Plans. 

By  Mi^.  Warren,  sea  wall,  estimate, 
$500,000,  71,  818. 


By  J.  A.  Jndson,  sea  wall  and  basin  for 
local  purposes,  $12,326.24,  71,  822. 

Private  (corporate)  work* 

In  1836  the  Narragansett  Pier  Co.  was 
organized  to  oonstruct  a  wharf  available 
in  all  weuther.  Pier  completed,  1840, 
435  f.  in  length;  cost,  $18,000.   71,  821. 

Snrvevs. 

Included  in  the  Coast  Survey,  1844, 
70,  453. 

Examination  or  survey  ordered  by  act 
approved  July  11,  1870,  70,  31,  made, 
1871,  by  J.  A.  Judson,  under  direction  of 
Maj.  G.  K.  Warren.    Report,  71, 819. 


NARRAOIJAOUS  RIVER,  ME. 


A  ppropriatioiis. 

1871,  $12,000,  71,  87. 

1872,  10,000,  72,  86. 
1886,  10,000,  87,  441. 
1888,  10,000,  88,  379. 
1890,  7,500,  90,  430. 
1892,  7,500,  92,  499. 
1894.       5,000,  95,  544. 

1896,  5,000,  96,  545. 

1899,  5,000,  99,  1021. 

Total,  72,000 

Commerce. 

Important,  71, 87, 834 ;  72, 926 ;  74, 105. 

Contracts. 

I8§7.  Moore  <&  Wright,  dredging,  16 
cents  per  c.  y.,  87,  442. 

1NM9.  A.  R.  Wright,  dredging,  20 
cents  per  c.  y.,  89,  509. 

189U.  Moore  &  Wright,  dredj^ing, 
from  8i  to  22  cents  per  c.  y.,  91,  576. 

I  §9«(«  Columbia  Dredging  Co.,  dredg- 
ing,  12.7  cents  per  c.  y.,  s.  m.,  $12,7CS, 
95  544. 

1897.  Moore  <&  Wright,  dredging,  13 
cents  per  c.  y.;  s.  m.,  $5,200,  97, 774. 

1900.  A.  R.  Wright,  dredging,  15 
cents  per  c.  y.,  (30,000  c.  y.),  1900,  1078. 

Engineers. 

Chikf  of  Enginbkrs.  Reports,  70, 
31, 83 ;  71, 87 ;  72, 86 ;  73, 94 ;  74, 106 ;  80, 
72;  81,  77;  87,  15;  88,  12;  89.  20;  90, 
16;  91,  21;  92,  25;  93,  23;  94,  22;  95, 
24;  96,26;  97,28;  98,38;  99,45;  1900, 
47. 

Enginrkrs  in  Charge: 

Lt.  (Jol.  G.  Thom,  1870-81,  70,  83. 
Reports,  71,  830;  72,925;  73,1055;  74, 
11,297;  (Col.),  81,  535. 

M%|.  J.  A.  Smith,  1887>92.  Reports, 
87.441;  (Lt.  Col.),  88, 378;  89,508;  90, 
429;  91,574. 

Lt.  Col.  P.  C.  Mains,  1892-94.  Reports, 
92,498;  93,674;  94,494. 


Lt.  Col.  D.  P.  Heap,  1895.    Report,  95, 
543. 
Lt.  Col.  A.  N.  Damrell,  1896.    Report, 

96  544. 

Maj.  R.  L.  Hoxie,   1897-98.     Reports, 

97  773*  98  816. 

Maj.  S.W.Roessler,  1899-1900.  Reports, 
99,  1021 ;  1900,  1077. 

Assistant.  A.  C.  Both.  Report,  81, 
536. 

Operations. 

1870-71.  550  t.  rock  excavated, 
71,831;  72,86. 

1871-79.  2,200  t.  rock  excavated, 
72,  86,  925,  926. 

1879-78.  2,150  t.  rock  excavated, 
2,000  c.  y.  dredged,  73,  94,  1056. 

1873-74.  1,335  t.  rock  excavated, 
5,000  c.  y.  dredged,  74,  106,  ii,  297. 

1886-87.  Dredging  commenced, 
87  441. 

1887-88.  55,450  c.  y.  dredged,  88, 
378. 

1889-90.  44,988  c.  y.  dredged,  90, 
430. 

1890-91.  61,752  c.  y.  dredged,  91, 
575. 

1895-96.  Abont  88,000  o.y.  dredged, 

96  544. 

1896-97.  About  34,000  c.y.  dredged, 

97  773. 

1899-1900.  30,000  c.  y.,  mostly 
sawdust  and  mud,  dredged,  1900, 1077. 
(Project  completed.) 

Physical  ciiaractcristics. 

Qeneral,  71,  830,  et  seq. 
Filling  of  channel  in  progress,  1900, 
1077. 

Projects. 

By  Lt.  Col.  Thom,  dredging  and  rock 
excavation,  estimate,  $20,000,  71,  833. 

By  Col.  Thom,  1880,  dredging  a  chan- 
nel 200  f.  wide  and  11  f.  deep  at  1.  w. 
from  deep  water  off  Turners  Point  to 
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deep  water  off  Fiokette  Point;  estimate, 
$50,000.  81,  635. 

The  first  expendita  re  for  this  improve- 
ment, $10,000,  was  made  in  1888, 88, 376. 

The  project  for  ini)»rovemeut  adopted 
in  1886  consists  in  dredging  a  channel  11 
f.  deep  at  ].  w.  to  the  steamboat  landing 
at  Long  Point,  and  thence  9  f.  deep  to 
the  ''Deep  Hole,'' or  anchorage;  channel 
width  to  be  200  f.  throaghout,  except  in 
the  reach  by  the  steamboat  wharf,  where 
it  is  to  be  increased  to  300  f.,  89,  20. 
Amount  re({nired  for  completion  in  1889, 
$30,000,89,506;  92,499. 


By  Maj.  Roessler,  1900,  redredging 
channel  near  steamboat  wharf,  nsing 
available  funds,  1900, 1077. 

Surveys. 

Survey  and  examination  under  the 
direction  of  Lt.  Col.  Thorn,  1870.  Re- 
port, 71,  831. 

()rdere<l  bj'  act  of  June  14,  1880,  made, 
1880,  under  direction  of  Col.  Thom,  81, 
535. 

By  Maj.  Roessler,  1899,  1900,  1077. 

Maps.    91, 575.    • 


NARKOlir  RIVER.     (See  Xarragansett  Bay,) 
]VA8££.  RIVER,  WASH. 


Appropriaiion. 

1^,  $1,500,  93,  3400. 

.Eiig^iiieei*8. 

Chief  of  Engineerh.  Reports,  91, 
411;  93,411. 

Engine KR  in  Charge.  Capt.  T.  W. 
Symons,  1890-93.  Reports,  91,  3294, 
3296;  93,  3399. 

Assistants. 
R.  A.  Habersham.    Report,  91,  3295. 
A.  J.  McMillan.    Report,  91,  3296. 
P.  G.  Eastwick.    Report,  93,  3400. 

Operations. 

1 89!i-93.  River  was  cleared  of  snags 
obstructing  navigation,  93,  3400. 

NASHVILLEt      (See  Cumberland  Hirer,  Tenn.  and  Ay.) 

NASSAU    RIVEK    TO    FERNANDINA,    FL.A.    (inside  passagre). 

(See  St.  Johns  River,) 

NASSAWAODOX  KIVEK,  VA. 


Pliy^sicai  eiiaracteristics. 

Description  of,  9 1, 3296. 

Project. 

By  Capt.  Symons,  1891,  improving  navi- 
gation by  removal  of  snags  and  rock; 
estimate,  $1,500,  91,  3296. 

Survey. 

Survey  ordered  by  act  of  Sept.  19, 1890, 
made,  1891,  under  direction  of  Capt. 
Symons,  91,  3296. 

Maps.    91, 3296. 


Enffineers* 

Chief  of  Enginerrh.  Report,  89, 
112. 

Engineer  in  Charge.  W.  F.  Smith, 
U.  S.  agent,  1888.    Report,  89,  915. 

Assistant.  A.  Stierle.  Report,  89, 
915. 


Pliysieai  ciiaracterisU«'.s. 

Descriptiun  of,  89,  915. 

Survey. 

Examination  ordered  by  a<'t  of  Aug.  11, 
1888,  made,  1888,  under  direction  of  W.  F. 
Smith  (rei)ort  unfavorable;,  89,  915. 


NATAEiBAIVY  RIVER,  L.A.     (See  Ticf aw  River,  La,) 


Engineers. 

Chief  of  Engineers.    Reporte,  84, 
216;  85,  226. 

Engineers  in  Charge: 
Maj.  A.  Stickney.    Report,  84,  1289. 
Capt.  T.  Turtle.    Report,  85,  1446. 

Assistants  : 
H.  C.  Collins.    Report,  84,  1290. 
C.  D.  Anderson.    Report,  85,  1446. 


Plans. 

By  Maj.  Stickney,  1884,  removing  ob- 
structiouB  from  10  milee  of  river  channel; 
estimate,  $1,800,  84,  1290;  85,  1446. 

Surveys. 

Examination  ordered  by  act  of  Aug. 
2,  1882,  made  under  direction  of  Maj. 
Stickney,  84,  1289. 


NATCHEZ,  miss.     (See  MisHssippi  River  betirsen  mouth  of  the  Ohio  and  Head  of 

the  Passes, ) 


IVAUSHOIV    1SE.AIVD.     (See  Tarpaulin  Core,  Mass,) 
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NAVARRO    RITER,    CAL. 


Commerce. 

Description  of,  93,  3305. 

EiiKineers. 

Chirv  op  ENG1NBBK8.  Report,  93, 
3304. 

Enginber  in  Charor.  Maj.  W.  H. 
Heiier,  1893.    Report,*93,  3304. 

Physical  characteristics. 

DeHcription  of  the  month,  93,  3304. 
The  mouth  at  its  narrowest  place  from 


30  to  40  f.  wide,  with  a  niaximnm  depth 
of  8  f.  In  freshets  the  month  as  wide  as 
600  f.  93,  dS05. 

Other  places  in  the  vicinity  that  could 
be  improved  at  less  cost  and  would  be  as 
valuable  to  commerce,  93,  3307. 

Survey. 

Examination  of  the  month  ordered  by 
act  of  July  13, 1892,  made  in  that  year  by 
M^j.  Hener  (report  unfavorable),  93| 
3304. 


CREl^K,  VA. 


A  ppropriation. 

1881,  $5,000,  81,  948. 

Contract. 

1881.  National  Dredging;  Co. ,  dredg- 
ing, 15f  cents  per  y.,  82,  1007. 

En^neers. 

Chief  of  Engimrers.  Reports,  71, 76 ; 
72,71;  80,117;  81,  152:  82,  146;  83, 
152;  84, 156;  85,  144;  86;  140;  87,  106, 
88,108. 

Enginsers  IK  Charge: 

Maj.  W.  P.  Craighill,  1871-72.  Reports, 
71,  620;  72,  707. 

8.  T.  Abort,  U.  S.  agent,  1880-88.  Re- 
ports, 81,  947;  82,  1006;  83,  796;  84, 
980;  85,  962;  86,  901;  87,  928;  88,  814. 

Assistants  : 

Capt.  Chas.  B.  Phillips.  Rei)ort,  72, 
711, 

J.  E.  Weyss,  72,  707,  711. 

G.  Thompson,  72,  707,  711. 

Operations. 

!§§! -89.  23,613  c.  y.  dredged  from 
the  ohannel,  82, 1008. 


Physical  characteristics. 

Description  of,  81,  947. 

^'laiis 

By  Capt.  Phillips,  1872,  dredffing  a 
channel  40  f.  wide  by  6  f.  deep,  protecting 
the  banks  by  wattling,  from  the  mouth 
of  the  bay  to  deep  water  below  Atkinsons 
Landing;  estimate,  $10,215.26,  72,  712. 

By  Maj.  Craghill,  estimate  increased 
to  $13,500,  72,  708. 

Projects. 

By  B.  T.  Abort,  1881,  excavating  chan- 
nel 100  f.  wide  and  7  f.  deep,  from  7-f. 
curve  in  the  Potomac  River  at  Atkinsons 
Upper  Landing,  14,800  f.  including  a 
channel  to  Atkinsons  Lower  Landing  and 
Willis'  Wharf;  estimate,  $55,!«24, 81, 948. 

Surveys. 

Under  direction  of  Maj.  Craighill,  by 
Capt.  Phillips,  J.  £.  Weyss,  and  6. 
Thompson,  1^1.  Reports,  71,  620;  72, 
707,  711. 

Ordered  by  act  of  June  14,  1880,  made, 
1880,  under  direction  of  S.  T.  Abort,  81, 
947. 


NCAH  BA¥  WASH. 


Commerce. 

Description  of,  98,  3083;  1900,4506. 

Large  and  growing.  Construction  of 
harbor  of  refuge  recommended.  98, 3082. 
During  the  two  years  preceding  1899, 
there  was  a  very  marked  increase,  1900, 
4506. 

List  of  wrecks  occurring  in  the  vicinity, 
98,3086. 

Enffineers. 

Chibf  of  Enoinrbrs.  Reports,  98, 
523;  1900,  692. 

Ekginrrk  in  Chargr.  Capt.  H.  Tay- 
lor, 1898.  Reports,  98, 3082 ;  1900, 4502, 
4504. 

Physical  characteristics. 

Description  of,  98,  3083 ;  1900, 4505. 

The  bay  situated  at  the  outer  end  of 
the  Straits  of  Fuca  through  which  passes 
all  the  deep-sea  shipping  arriving  at  and 
departing  from  Paget  Sound  ana  British 
Colambia  votU,  9B,  3083. 


Rainfall  at  the  entrance  very  great, 
98,3084. 

Description  of  anchorage  in  the  vicinity 
of  this  part  of  the  coast,  98,  3085 

Projects. 

Capt.  Taylor  estimated,  1899,  it  would 
cost  for  two  breakwaters  to  form  a  har- 
bor of  refuge,  $1,111,907.50.  Tlie  divi- 
sion engineer  estimated  that  the  coRt  for 
more  extensive  works  would  be$l,87.3, 154 . 
1900,  4510. 

Surveys. 

Examination  of  the  bay  with  a  view  to 
its  improvement  with  a  view  to  making 
it  a  harbor  of  refnge  ordered  by  act  of 
June  3,  1896,  made,  1897,  by  Capt.  Tay- 
lor (report  favorable),  98,  3082. 

Examination  and  survey  ordered  by  act 
of  March  3,  1899,  made  by  Capt.  Taylor, 
1899  (report  favorable).  (See  I^mjeots), 
1900;  4502. 
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NEBRASKA  CITT,  NEBR.    (See  Mi990uH  River  between  fMutk  and  Biaux 

City.) 

IVECHES  RITER9  TEX.    (Inclndini:  survey  of  Anirelioa  River, 

Tex.)    (See  Sabine  Lake,  Pose,  and  Biver.) 


Appropriations. 

1878,  fe,00O,  78,  84. 

1879,  5,000,  79, 109. 

1880,  5,000,  80, 1202. 

1881,  3,000,  81,  1325. 

1882,  6,000,  82, 1425. 
1884,  7,000,  84,  1257. 

Total,  33,000 

Commerce. 

Does  not  warrant  heavy  exx>enditnTe 
for  improvement,  74,  748. 

Obstructions  to  navigation,  74,  748, 
752. 

Description  of.  Large,  93, 1854. 

Decreasing  in  1895-96  on  account  of 
obstructions  in  the  stream,  96, 1518. 

1§7§.  Brott  <&  Norris,  dredffing,  17 
cents  per  c.  y.  Contract  annulled,  79, 
907. 

1§79.  S.  N.  Kimball,  dredging,  22^ 
cents  per  o.  v.,  79*  909. 

iSsl.  Neyland  &  Henderson,  re- 
moval of  obstructions,  81, 1324. 

Engineers. 

Chief  of  Engineers.  Reports,  72, 
62;  74,74;  78,84;  79,  109;  80,147,150; 

81,  198;  82,  195;   83,  200;  84,  208;  85, 
225;  86,222;  87,  186;  89,  200;  90,  181; 
91,  228;  92,  222;  93,  250,  251;  94,232; 
95,259;  96,225;  97,290. 
Engineers  in  Charge: 

Capt.  C.  W.  Howell,  1872-79.  72,  62. 
Reports,  74,  742;  78,  611;  79,  905. 

Miy.  S.  M.  Mansfield,  1880-81.  Re- 
ports, 80,  1201 ;  81,  1324. 

Capt.  C.  E.  L.  B.  Davis,  1881-^.  Re- 
port, 81,  1324. 

Maj.  W.  H.  Hener,  1882-84.    Reports, 

82,  1425 ;  83,  1057. 

Capt.  T.  Turtle,  1884-85.  Report,  84, 
1256. 

Maj.  W.  H.  Heuer,  1885-87.  Reports, 
85,  1426;  86,  1288;  87,  1384. 

Capt.  W.  L.  Fisk,  1888-91.  Reports, 
88,  1260;  89,  1495;  90,  1753. 

Maj.  J.  B.  Quinn,  1891-97.  Reports, 
91,  1836;  92,  1511;  93,  1837,  1853;  94, 
1381;  95,  1781;  96,  1518;  97,  1775. 

Assistants  : 

Lt.  H.  M.  Adams,  1873.  Report,  74, 
743. 

A.  De  Man,  1873.    Report,  74,  745. 

J.  S.  Polhemns.    Report,  80, 1202. 

P.  H.  Thomson.    Report,  93, 1854. 

Operations*  ' 

1881-8)l.  River  improved  between 
Yellow  Bluff  and  Bevilport,  by  removal 


of  snags,  logs,  and  similar  obstructions, 
82,  1425. 

1§88-<I9.  55,842  c.  y.  dredged  by 
hired  labor,  89,  1495. 

1895-96.  74,885  c.  y.  dredged,  96, 
1518. 

Physical  ciiaracteristics. 

General,  74,  747,  748,  751,  et  seq.,  80, 
1203 

Bar  at  month,  74, 743,  753. 

Description  of,  from  month  to  Shooks 
Bluff;  93,  1853. 

Plans. 

By  Lt.  Adams,  dredging  a  channel  to 
a  width  of  80  f.  and  depth  of  5  f.,  74, 
743. 

By  A.  De  Man,  removing  snags  and 
overhanging  willows  which  obstruct  the 
navigation  of  the  Ange]in:i  .Kiver,  74, 
748.  Dredging  the  ohminel  tiirongh 
middle  ground,  and  construction  of  jet- 
ties 9,:^)0  and  2,200  f.  in  length  at  the 
mouth  of  the  Neches  River,  74,  754. 

Private  (State  and  corporate) 

i¥orl&. 

The  improvement  of  the  Angelina 
River  has  been  attempted  by  tlie  State 
of  Texas,  but  the  attempts  resulted  in  a 
failure,  owing  to  the  incouipetency  of 
the  contractors,  74,  749. 

Projects. 

By  Capt.  Howell.  1878,  dredging  a 
channel  40  f.  wide  and  5  f.  <leep  at 
m.  1.  w.  across  the  bar  at  the  mouth  of 
the  Neches  River;  estimate,  $26,318,  78, 
84;  79,909;  80,  1202. 

By  Maj.  Mansfield,  1880,  removing 
snags,  trees,  and  similar  obstructions 
from  Yellow  Bluff  to  Bevilport,  7  miles; 
estimate,  $15,000,  80,  1204. 

Total  estimates  for  projects  of  1878-80, 
$41,318,  87,  1384. 

B^  Maj.  Quinn,  1895,  for  expending 
available  funds  in  dredging  a  channel 
about  100  f.  wide  and  6  f.  deep  from 
deep  water  in  Neches  River  to  deep  wator 
in  Sabine  Lake,  95,  1781. 

Surveys. 

By  A.  De  Man,  1872-73.  Report,  74, 
745. 

Examination  under  the  direction  of 
Capt.  Howell,  1878,  79,  905. 

Kesurvey  from  mouth  to  Bevilport  or- 
dered by  act  of  March  3,  1879,  made, 
1880,  under  direction  of  Maj.  Manstield, 
80,  1202. 

Examination  from  its  month  to  Shocks 
Bluff  ordered  by  act  of  July  13,  1892, 
made,  1892,  under  direction  of  Maj. 
Quinn,  93,  1853  (report  favorable). 
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NEEIVAH  BIVER,  WIS.    (See  Fax  £iver;  Green  Bay  Harbor.) 

NEGRO  CUT.    (See  Indian  River,  Fla.) 

NEHALEH  BA¥  (bar  and  river),  OREO. 


Appropriation. 

1890,  $10,000, 91, 3206. 

Commerce. 

Important,  76,  il,  640. 

Extenaive  timber  lands,  90,  2995. 

In  1897  it  was  not  sufficient  to  Justify 
an  improyement  of  the  entrance  of  the 
stream  by  the  Gk>YenuneDt,  98, 9012. 

Eni^neers. 

Chikf  or  ENGnnesRs.  Reports,  76, 
116;  85,368;  87,330;  89,  358;  90,  324; 
91,  405;  92,  380;  93,  437;  94,  407;  95, 
448;  98,  503. 

ENGiinaiRs  IN  Chabgs: 

Mi^.  N.  Miohler.    Report,  76,  ii,  689. 

Capt.  C.  F.  Powell.  Reports,  85, 2409 ; 
87,  2496. 

Capt.  W.  Yonng,  1888.  Report,  90, 
2998  2996 

Capt.  T.  W.  Symons,  1891-96.  Reports, 
91,  3205;  92,  2703;  93,  3371,  94,  2588; 
95  3386. 

Maj.  W.  L.  Fisk,  1898-.  Report,  98, 
«f0u9. 

A.SSI8TANT8 ! 

J.  J.  Gilbert,  U.  S.  C.  S.  Report,  76,  ii, 
640. 

P.  G.  Eastwiok.    Report,  85, 2411. 

Lt.  E.  Bnrr.    Report,  87,  2497. 

J.  S.  Polhemns.    Report,  90,  2993. 

G.  A.  Lyall.    Report,  90,  2998. 
Pliysical  ciiaracteristics. 

Description  of,  76,  ii,  640;  85,  2410; 
90,  2994 ;  98,  3010. 

Channel  erratic,  98,  3010. 

NEIUADJI  RITER,  "WK. 

Commerce. 

Description  of.  93,  2694. 

Emirineers. 

Chief  op  Engineers.  Report,  93, 344. 

Enoinbek  in  Charge.  M%|.  C.  B. 
Sears,  1893.    Report,  93,  2692. 

Pliysicai  cliaracteristics. 

Description  of,  93, 2694.  Empties  into 
Superior  Bay  near  its  southern  end  and 


Plans. 

Bv  Capt.  Toung,  1889,  improving  bar 
at  the  entrance  to  Nehalem  Bay  by  con- 
struction of  two  high -tide  conyerging 
shore  jetties,  each  3,350  f.  in  length,  with 
a  least  distance  apart  of  500  f. ;  also  for 
improvement  of  the  channel  opposite 
Lazarus  Island  at  the  hea<l  of  the  bay  by 
.snagging  and  dam  construction;  total 
estimated  cost,  $331,927,  90,  2998. 

In  1892  Capt.  Symons  estimated  the 
cost  of  jetty  construction,  north  location, 
north  jetty  4,200  f.  in  length  and  south 
jetty  4,500  in  length,  at  $806,700;  for 
jetty  construction,  south  location,  north 
jetty,  6,800  f.  in  length  and  south  jetty 
'2,700  f.  in  length,  at  $761,860,  92,  2707. 

Projects. 

In  1897  Capt.  Fisk  estimated  it  would 
cost  $610,500  to  improve  the  entrance, 
98,  3012. 

Surveys. 

Under  direction  of  Maj.  Michler,  1875. 
Examination  at  the  month,  76, 116. 

Survey  by  J.  .1.  Gilbert,  U.  S.  C.  S.,  1876, 
76,  ii,  639.' 

Examination  of  entrance  ordered  by 
acts  of  .July  5,  1884,  and  Aug.  5,  1886, 
made  under  direction  of  Capt.  Powell 
(report  unfavorable),  85,  2409,  87,  2496. 

Survey  of  bay  and  bar  ordered  by  act  of 
Aug.  11, 1H88,  made,  1889,  under  direction 
of  Cap.  Young,  90,  2995;  92,  2704. 

Survey  for  modified  plan  of  improve- 
ment ordered  by  act  of  .June  3, 1896,  made, 
1897,  by  Capt.  Fisk  (report  unfavorable) 
(see  Projects),  98,  3009. 

(See  Alhuez'Bay  and  Nemadji  River,) 

almost  opposite  the  U.  S.  piers  which  de- 
fine the  Superior  entrance,  93,  2693.  It 
rises  in  Moose  Lake  about  30  miles  south- 
west of  Superior  and  is  a  crooked  stream 
subject  to  freshets  in  the  spring,  93, 
2694. 

Snrvejrs. 

Examination  ordered  by  act  of  July  13, 
1892,  made  in  that  year  by  Maj.  Sears 
(report  unfavorable),  93,  2692. 


NEOSHO  RIVER,  KANS. 


Commerce. 

Unimportant,  97,  1985. 

Engineers. 

Chief  op  Engineers.     Report,   97, 
316. 

Engineer  in  Charge.    Capt.  Wm.  L. 
Sibert,  1897.    Report,  97, 1984. 

Assistant.   J.  R.  Van  Frank.    Rejiort, 
97,  1986. 

ObstracUons. 

Three  milldams  and  19  railroad  and 
county  bridges  along  this  reach  of  river 


that  would  obstruct  navigation  were  it 
otherwise  practicable,  97,  1985. 

Pliysicai  cbaracteristics. 

Description  of;  1.  w.  discharge,  97, 
1985. 

Survejrs. 

Examination  of  the  stream  from  the 
north  line  of  Neosho  County  to  the  south 
line  of  Labette  County,  with  a  view  to 
straightening  and  otherwise  improving 
the  channel,  ordered  by  act  of  June  3, 
1896,  made  under  direction  of  Capt.  Si- 
bert, 1896  (report  unfavorable),  97,  1984. 


792 


ANALYTICAL   AND   TOPICAL   INDEX   TO 


NEPOIVSCT  RIT£R,  MASS. 


Commerce* 

In  1891  it  amounted  to  15,825 1.  of  coal, 
2,736,000  f .  of  lumber,  and  441,000  of  brick 
annually,  93, 802. 

Enirtiieenu 

CniBP  ov  ENOINBRR8.  Reports,  93, 
53;  97,65. 

Enoinkbr  in  Charob.  Lt.  Col.  S.  M. 
If  anafield,  1893-97.  Reports,  93, 8U0 ;  97, 
875. 

PlijsieaU  ehamcteristlcs. 

Deaeription  of,  93, 800. 


Projects* 

Col.  Manstield,  1897,  estimated  that  it 
would  cost  $35,u00  to  improve  channel, 
97, 876. 

Survej^s. 

Examination  ordered  byactof  .Tiily  13, 
1892,  made  by  hi.  Col.  Mansfield  1K92  (re- 
port favorable),  93, 800. 

Snrvey  ordered  by  act  of  .Inne  3,  1896, 
made  by  Lt.  Col.  Mansfield,  1897  (see 
PrcjeeU)y  97, 876. 


IVESTIJOOA  RIVER,  DREG. 


Avj»roprlatioiis« 

1896, 16,000,  96,  3243. 

Commerce. 

Limited,  93,  8448. 

Contracts* 

1§97«  Normlle  &  Fastabend,  rook 
excavation,  $8.75  per  o.  y..  p.  m.  ($3,750), 
97,3396. 

Etti^lneers. 

Chikf  of  Enoinrbrs.  Reports,  93 
445;  95,  459;  96,  399;  97,  501;  98,  491 
99,  578. 

Enginbers  in  Chargr: 

Capt.  T.  W.  SymouB,  1893-95.  Reports 
93,  3446;  95,  3509. 

Capt.  W.  L.  Fisk,  1896-98.  Reports 
96,  3243;  97,  3396;  (Maj.)  98,  2975. 

Capt.  W.  W.  Harts,  1898-.  Report,  99 
3216. 

Assistant.  J.  R.  Savage.  Report,  93 
3449. 

Operatioiift* 

189^-I^Y»  Removal  of  rock  in  prog- 
ress, 97,  3396. 

l897-9§«  In  connection  witb  pre- 
vious year  1,388  c.  y.  rook  removed,  98, 
2975. 

Physical  characteristics. 

Description  of,  93,  3446;  95,  ^510. 


Tbe  river  enters  the  Pacific  Ooean 
about  25  miles  south  of  the  entrance  to 
Tillamook  Bay,  is  about  45  miles  long, 
and  has  a  tidal  area  of  about  2  square 
miles.  The  portion  above  the  inflnenoe 
of  the  tide  entirely  unfit  for  navigation, 
flowing  mostly  through  a  narrow  valley 
which  is  in  places  amiost  a  gv>rge.  93, 
3447. 

Projects. 

By  Capt.  Symons,  1895,  for  removal  of 
a  rocky  reef  at  the  entrance  to  the  bay, 
estimated  cost,  $6,000,  95, 3509;  96, 3243. 

Unexpended  balance,  $257.12,  returned 
to  the  Treasury,  1899,  by  Capt.  Harts; 
improvement  having  been  completed, 
99,  3216. 

Surveys. 

Examination  of  the  river  from  Woods 
to  the  ocean  ordered  by  act  of  July  13, 
1892,  made  in  the  same  year  under  the 
direction  of  Capt.  Symons  (report  unfa- 
vorable), 93,  3446. 

Survey  of  the  same  part  of  the  river 
ordered  by  act  of  Aug.  17,  1894,  made, 
1895,  by  Capt.  Syiuons  (see  Projects),  95, 
3509. 

Snrvey  of  the  work  of  rock  removal  in 
progress  made,  1897,  by  Capt.  Fisk,  97, 
3396. 


IVElJSi:  RITER.     (See  Newbem,  N.  C;  Norfolk  Harbor,  etc.) 
RTEIISE  RIVER.    (Smithfleld  to  and  below  Ooldsboroush,  IV.  €•) 


Approarlatlons. 

1878  $40,000,  79,  94,  705. 

1879,  45,000,  79,  94,  705. 

1880,  45,000,  80,  843. 

1881,  30,000,  81,  1005. 

1882,  0  30,000.  82,  1087. 
1884,   20,000,  84,  1038. 
1886,  22,500,  86,  982. 
1888,   15,000,  88,  868. 
1890,  20,000,  90,  1125. 
1892,   15,000,  92, 1131. 


Appropriations— Continued* 

1894,  7,000,  95,  1320. 
1896,  7,000.  96,  1110. 
1899,   10,000,  99,  1495. 


Total,  306,500. 
Commerce. 

Important,  72,  740,  741;  76,  365;  79, 
705. 


a  Part  of  985,000,  of  which  $6,000  was  for  waterway  from  Newbem  to  Beaufort. 
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NElJfSE    RITER.     (Smltbileld    to    and    below    Ooldsborou^h, 

Nm  C«) — Continued. 


iDoreaae  in  traffic  dne  to  improvement, 
83,  852. 

Development  of,  under  improved  trans- 
portation faciliti&*«,  88,  870;  89,  1057. 

Decrease  iu  freight  and  transportation 
charges,  89,  1060. 

l^ist  of  steamers  navigating  the  river 
in  18»2,  92,  1134. 

Description  of,  93,  1390;  94,  1027, 
1028;  95, 1319;  96,  1111;  97, 1395, 1429; 
1900,  1805. 

The  maintenanoe  of  a  navigable  chan- 
nel from  Newbem  to  Kinston  would 
doubtless  help  to  control  rates  by  rail, 
94, 1028. 

Contracts. 

1985«  B.  W.  Canaday,  lumber  and 
iron,  85, 1066. 

lll§6.  B.  W.  Canaday,  lumber  and 
iron,  87,  1023.  J.  8.  Mundy,  hoisting 
engine,  $1,050,  87,  1023. 

i88§.  B.  W.  Canaday,  timber  and 
iron,  88,  869. 

EiBffineers* 

Chikp  of  Enoinbbrs: 

Reports,  71,  76;  72,  73;  76,  69;  78, 
76;  79,93,95;  80,123;  81, 163;  82, 158; 
83, 165;  84,  169;  85,  166;  86,  162;  87, 
126;  88,  119;  89,  138;  90,  124;  91,  159; 
92,  160;  93,  173;  94,  159;  95,  181;  96, 
163;  97,203,212;  98,205;  99,237;  1900, 
269. 
Engineers  in  Charge: 

Maj.  Wm.  P.  CraighUl,  1871.  Reports, 
71,621;  72,734. 

8.  T.  Abort,  U.  S.  agent,  1875.  Re- 
port, 76,  363. 

Capt.  C.  B.  Phillips,  1879-81.  Reports, 
79,704,708;  80,841. 

Capt.  J.  Mercur ,  1881  -84 .  Reports,  81, 
1007;  82,1086;  83,850. 

Capt.  F.  A.  Hinman,  1884-85.  Reports, 
84  1037. 

Capt.  W.  H.  Bixby,  1885-92.  Reports, 
85,1065;  86,979;  87, 1020 ;  88, 866 ;  89, 
1066;  90,1122;  91,1X58. 

Mig-  W.  S.  Stanton,  1892-95.  Reports, 
92,  1129:  93,  1390;  94,  1027;  95,  1319. 

Lt.  Col.  D.  P.  Heap,  1896.  Report,  96, 
1109. 

Capt.  W.  E.  Craighill,  1^97-98.  Re- 
ports, 97, 1393,  1427;  98,  1245. 

Capt.  E.  W.  Van  C.  Lucas,  1899-.  Re- 
ports, 99, 1495 ;  1900, 1804. 

Assistants: 

W.  Popp,  71,  621.    Report,  72,  735. 

J.  M.  Wolbrect.    Report,  79,  709. 

R.  Ransom.  Reports,  79, 706 ;  80, 843 ; 
81,  1005;  82,  1087;  83,  851;  84,  1038; 
85,1066;  86,982;  87,1024;  88,869;  89, 
1059;  90,1125;  91,1361. 

W.  H.  Chadboume,  jr.  Reports,  92, 
1131;  96, 1110;  97, 1394, 1428. 


Estimates.    (See  Plans  and  Pt&jecU,) 
By  Capt.  Phillips,  1879,  to  complete 
existing  projeot,  $68,000,  79,  705. 

Operations." 

I  §  7  8-79.  Removal  of  wrecks,  snags, 
logs,  '' Yankee  catchers,*' etc.  Dredging, 
and  building  jetties  between  GoldMbor- 
ough  and  mouth  of  river,  by  hired  labor, 
79,  93.  704-706. 

1N79-N0.  31  miles  of  river  above 
Kinston  cleared  of  logs,  snags,  and  ob- 
structions; blockade  of  Linkfield  Chan- 
nel above  New  Berne  removed;  river 
cleared  for  22  miles  below  Kinston;  2 
steam  holsters  constructed  and  9  sheet- 

Eile  jetties  averaging  100  f.  in  length 
uilt  below  Kinston,  80,  841,  842. 
1H§0-§1.  Snags,  logs,  and  obstruc- 
tions removed  from  river  for  a  distance 
of  12  miles  above  Goldsborough;  5,000 
1.  f.  brush  and  log  jetties  built  between 
Pitch  Kettle  and  Deer  Neck;  2  pile  and 
log  dams  built  of  600  f.  length,  81, 1004. 

lS8i-§2.  20  miles  of  upper  river 
between  Goldsborough  and  Smithfield 
cleaned  of  snags  and  ol)st ructions ;  bank 
protection  nua  14,550  1.  f.  plank  jetty 
built  on  Lower  Neuse ;  channel  connect- 
ing Nense  and  Trent  dredged  to  660  f. 
length,  100  f.  width,  and  9  f.  depth,  82, 

1 8(92-S8.  Work  of  clearing  the  river 
completed  to  Sroithtield;  3,812  1.  f.  of 
jetties  bnilt  between  Kinston  and  ''Bee- 
ton's  Old  Field,"  83,  850,  851. 

l8§3-94.  246  logs  and  stumns  re- 
moved ;  4,450 1.  f.  jetty  constructed,  84, 
1038. 

lN§4-85.  121  Jetties  (12,402  1.  f.) 
built,  and  214  logs  and  snags  removed, 
85, 1065. 

l§89-§6.  41jetties (3,896 l.f.) built; 
1,125  f.  of  old  jetty  work  and  167  logs  and 
snags  removed,  86,  981. 

18fi6-8Y.  1,767 1.  f.  of  pile  and  plank 
jetty  completed ;  6,725  logs,  trees,  stumps, 
and  simitar  obstructions  removed,  87, 
1022,  1024. 

1887-88.  1,450  logs,  trees,  stumpH, 
and  snags  removed  from  the  river  chan- 
nel; 1,082  1.  f.  of  pile  and  plank  Jetty 
built,  88,  867. 

1888-89.  3,121  1.  f.  of  jettv  built 
and  31  brush  mats  laid;  438 1.  f.  old  jetty 
and  1,155  logs,  stumps,  and  trees,  with 
14  cords  of  small  snags,  remove<l  from  the 
channel,  89,  1058. 

1889-90.  1,660  trees,  logs,  ami 
snags,  295  1.  f.  of  old  jetty,  and  15  cords 
of  small  snags  removed  irom  the  rivor ; 
2,673  trees  and  stumps  cut  and  pullel 
back  on  the  banks,  and  336  c.  y.  matt^riul 
excavated,  90,  1124. 

1890-91.     1,361  1.   f.   of  sheet-pile 


a  History  of  operations,  70.  98,  704. 
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MEITSE    RIVER.      (Smlthaeld    to    and    below    Ooldsborovgli, 
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jetty  built,  and  »25  1.  f.  of  ol«l  jetty  re- 
moved; 2,331  8Dag8  and  trees  and  27 
cordH  of  small  snags  cleared  from  the 
channel,  91,  1360. 

1  §91-92.  1,882  snags  and  logs  and 
23  cords  of  small  snags  cleared  from  the 
channel,  and  3,194  trees  and  logs  and  96 
cords  of  brush  removed  from  the  banks, 
92,  1132. 

1  §93-94.  About  1,000  stumps,  trees, 
etc.,  removed  from  the  river  and  banks, 
94,  1027. 

i§94-95«  3  decayed  jetties  and  4 
new  jetties  under  construction,  95,  1319. 
^  l§9cl-90«  Jetties  under  construc- 
tion in  previous  year  completed,  a  line 
of  levels  wa*  run  from  Newberu  to  Kins- 
ton  and  gauges  established  every  3  miles, 
and  about  3,000  snags,  trees,  logs,  etc., 
removed  from  the  river,  96,  1110. 

1  §96-97*  4  jetties  constructed  and 
2  commenced ;  2  bank  protectors  were 
built  and  repairs  made  to  old  works 
where  needed,  and  about  500  snags,  logs, 
trees,  etc.,  removed  from  the  river,  97, 
1393,  1394. 

i§!>Y-9§.  About  200  \o^,  snags, 
trees,  etc.,  removed  from  the  river;  2  jet- 
ties commenced  in  previous  year  were 
completed,  2  were  built,  and  repairs 
made  to  several  others,  98,  1245. 

1§99-1900.  9  logs,  15  stumps,  15 
snags,  and  87  trees  removed  from  the 
*  channel,  and  29  trees  and  4  stumps  from 
the  banks,  1900,  1804. 

PhysicHi  charneteristies. 

Description,  below  Goldsboroagh,  72, 
735,  736;  76,  364;  79,  706;  above  Golds-  ■ 
borough,  79,  708,  710. 

A  good  navigable  channel  for  boats  of 
8  f.  draft  up  to  Newbem  in  1892-93,  93, 
1390.     Water  gauge  record  for  1892,  93,  , 
1392;  for  1893  and  1894,  and  mean  of  wa-  , 
ter  gauge  readings,  95,  1320.    Tidal  ob-  | 
servations,  97,  1428.  I 

DoHcription  of,  95,  1319;  96,  1109.  I 

Plans.    (See  Eaiimates  and  Projects,) 

By  W.  Popp,  1871,  removing  obstruc- 
tions to  make  a  4^-f.  channel  below 
Goldsborongh;  also  two  out-oiTs;  esti- 
mated coHt,  $153,191,  72,  734,  740,  or 
without  the  cut-offs,  $50,341  less,  72,  734, 
740. 

By  8.  T.  Abert,  1875,  adopted  estimate 
of  Maj.  Craighill  for  removal  of  obstruc- 
'    tions  from  Goldsborongh  to  the  mouth, 
$51,000,  76,  366,  367. 

By  Mr.  Wolbrect,  1879, removing  snags 
and  solid  rock  between  Sniithfield  and 
Goldsborongh,  and  construction  of  dikes ; 
estimate,  $20,761.84,  79,  709,  710. 

Private  (State)  work. 

Snags  removed    and  wing-dams  con- 


structed by  the  State  of  North  Carolina 
before  the  war,  72,  734,  735. 

Projects.     (See  EHimatet  and  Plans.) 

Mig.  Craighill,  1871,  adopted  plan  pro- 
posed by  W.  Popp  for  the  removal  or  ob- 
structions, 72,  734. 

S.  T.  Abert,  1875,  also  adopted  the 
above  project,  76,  365. 

By  Capt.  Phillips,  1879,  removing  ob- 
structions, makin<;  cnt-ofifs,  and  builaing 
jetties,  by  hired  labor,  from  the  mouth 
as  far  up  the  river  as  the  Ainds  will  allow, 
79,  93,  704,  705. 

The  projects  of  1871  to  1883  proposed 
the  removal  of  ohstructions  placed  in  the 
river  during  the  civil  war,  and  the  re- 
moval of  logs  aud  snags;  also  the  con- 
traction of  the  channel  way  so  as  to 
secure  during  the  entire  year  an  unob- 
structed 8  f.  navigation  um  40  miles  to 
Newbem,  a  4  f .  navigation  for  50  miles 
farther  to  Kinstoii,  and  during  9  mouths 
of  the  year  a  3  f .  navigation  108  miles 
farther  to  SmithfieM,  79, 93,  704, 705;  85, 
166;  86,  973.  983;  87,  1020. 

Total  amount  appropriated  from  1878 
to  188B,  iuchisive,  was  $237,500,  when 
$142,(X)0  was  estimaled  for  completion  of 
project,  86,  981,  982;  87,  1023;  91, 13.'i9. 

In  1897  Lt.  Col.  Heap  estimated  that 
the  cost  of  obtaining  an  8  f.  channel  at 
and  below  Newberu  would  be  $59,081  25, 
97,  1428. 

Surveys. 

Under  direction  of  A.  I>.  Bache,  1862, 
below  Newborn,  76,  363. 

Under  direction  of  Prof.  Pieroe,  1872, 
below  Newborn,  76,  363. 

By  W.  Popp,  1871,  under  direction  of 
Maj.  Craighill,  from  Goldsboro  to  the 
month.    Keport,  72,  734,  735. 

By  ».  T.  Abert,  1875.     Report,  76,  363. 

By  S,  M.  Wolbrect,  1878,  under  direc- 
tion of  Capt.  Phillips,  from  Smithfield  to 
(ioldsboro.     Keport,  79,  708,  709. 

Eight  of  the  worst  shoals  between  New- 
beru and  the  mouth  of  the  Contentnia 
were  surveyed  in  1892-93  for  the  location 
of  jettiea,  by  Maj.  Stanton,  93,  1390. 
Four  shoals  were  surveyed  in  1895-96  bv 
Lt.  Col.  Heap,  96,  llio! 

Survey  at  and  below  Newbem  for  8  f. 
depth  at  dead  1.  w.  ordered  by  act  of  June 
3,  1896,  made,  1897,  nnder  the  direction 
of  Lt.  Col.  Heap  (report  favorable),  (see 
Projects),  97,  1427. 

Survey  of  the  Newbem  water  front 
made,  1900,  by  Capt.  Lucas,  1900,  1804. 
Maps. 

Sketch  showing  ''Yankee  catchers,'' 
72,  738.  Sketch  showing  jetties  con- 
stracted  nei^rKinston,  79, 706. 

80,  842;  89,  1058:  90,  1126;  92,  Atlas, 
26;  96,  1112;  97,  1394. 
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NEir  ALBANY  HARBOR,  IND.  (and  river  and  shores  adjacent). 

Snrveyr. 

Examination  ordered  by  act  of  July  6, 
1884,  made,  1884,  ander  direction  of  Lt. 
Col.  MerrUl  (report  unfavorable),  85, 
1829. 


Chikf  of  EnoiNBKRS.     Report,  85, 
284. 

Enginbss  in  Charge.    Lt.  Col.  W.  £. 
Merrill,  1884.    Report,  85,  1829. 

Assistant.    Lt.  G.  W.  Goethala.    Re- 
port, 85,  1829. 


NE W^ARK.    (See  Paaaaio  Biver,  N,  J,) 

BTEIirARK  BAT,  IW.  J."*    (See  Staten  laland^New  Jersey  ehanneL) 

Urillir  BALTimOBE.     {See  Hudeon  mvex.) 


IVlIir  BEBFORD  HARBOR,  7 


A  ppropriattonft* 

1^,  $10,000,  75,  ii,  285. 
1852,      ^3,000,  act  A ag.  30. 

1874,  d  250,  75,  ii,  284. 

1875,  10,000,  75,  107,  ii,  286. 

1876,  10,000,  77,  42. 
1888,  10,000,  88,  513. 
1890.  10,000,  90,  562. 
1892,  7,500,  92,  611. 
1894,  7,500,  95,  671. 
1896,  10,000,  96,  638. 
1899,      44,000,  99,  1115. 

ToUl,  122,250 


important,  75,  ii,  284,  285;  78,  227. 

New  l^edford  the  principal  whaling 
port  of  the  world,  75,  ii,  285. 

Growth  of  commerce  and  increase  in 
draft  of  steamers  engaged,  88,  513. 

Description  of,  93,  867;  1900,  1296. 

Contracts. 

1 8  Y  5«  Atlantic  Dredging  Co. ,  dredg- 
ing, 171  centH  per  c.  y.,  75,  ii,  286. 

1^77*  W.  H.  Molthrop,  dre<lging, 
lOi  cents  per  c.  v.,  77, 197 ;  78,  227. 

I §9 3.  J.  H.  Fenner,  dredging,  16^ 
cents  per  c.  y.  ($5,000),  93,  817. 

I§9ft«  Hartford  Dredging  Co.,  dredg- 
ing, 17  cents  per  o.  y.  ($5,000),  95,  671. 

i§96«  Hartford  Dredging  Co.,  dredg- 
ing, 12.7  cents  per  c.  y.  ($8,500),  97,  899. 

t§99*  Cole  Bro8.,  dredging  draw 
channels,  17|  cents  per  c.  y. ;  Hartford 
Dredging  Co.,  dredging  anchorage  area, 
16  cents  per  c.  y.,  99,  1116. 

Defense. 

Permanent  defenses  at  Clarks  Point 
and  vicinity,  75,  ii,  285. 

Enirlneers* 

Chief  of  Engineers.  Reports,  66, 
37;  75.107;  76,48;  77,42;  78,47;  79, 
53;  80,  73;  87,43;  88,  36,44;  89,47; 
90,41;  91,51;  92,  55;  93,57,71;  94, 


,l>    (See  Taunton  Biver,  Mas$.) 


53;  95,  59;   96,59.71;  97,70,80;  99, 
85,97;  1900,  98,  in. 

Engineers  in  Charge  : 
Maj.  G.  K.  Warren,  1874-80.     Reports, 

75,  ii,  283;   76,  204;   77,  196;   78,  226; 
79,  303  (Lt.  Col.) ;  80,  371. 

Lt.  Col.  G.  H.  Elliot,  1886-89.  Report, 
88, 513. 

Miy.  W.  R.  Livermore,  1887-92.  Re- 
ports,  88, 514 ;  89,  615;  90,560;  91,  704, 

Capt.  W.  H.  Bixby,  189^95.  Keports. 
92,  609;  93,  815,  866;  94,  582;  95,  669. 

Maj.  D.  W.  Lockwood,  1896-.  RepoiU, 
96,638,672;  97,897,930;  98,  906;  99, 
1114;  1900,  1245,  1295,  1297. 

Assistants: 

Lt.  W.  8.  Roeecrans,  75,  ii,  284. 
Capt.  G.  Dutton.  75,  ii,  284,  285. 
H.  A.  Bentley,  78,  227. 

Estimates.    (See  Proiecta.) 
Work   aroomplished    oelow  estimate, 

76,  204. 

Obstructions. 

Approaches  to  bridge,  between  New 
Bedford  and  Fairbaven,  obstrncting 
channel,  97,  930. 

Operations. 
1  §  36-4  0«  Wreck  removed,  dredging, 

75,  ii,  285. 

1874-75.    Survey.  75,  107. 

I§75-76.  A  channel  105  f.  wide 
drmlged  from  deep  water  to  New  Bedford 
wharves  to  a  depth  of  15  f.  at  m.  1.  w., 

76,  48.    48,224  c.  y.  removed,    76,  204; 

77,  196. 

1  §77-78.  Improvement  completed 
by  the  formation  of  a  channel  300  f.  wide, 

78,  47,  227 ;  79,  303. 

1889-90.  43,665  c.  y.  dredged,  90, 
562. 

1891-93.  28,720  c.  y.  dredged,  92, 
610. 

1893-91.  About  31,500o.y.  dredged, 
94.  583. 


aAppropriaUoru.-^Aug.  30,  1852,  survey,  92,000;  improvement,  $10,000;  total,  912,000.  Survey- 
report  Jan.  27, 1853,  estimate  925,000.  Survey— report  Jan.  27, 1853,  estimate  925,000.  (u.  Doc.  No.  482, 
55tli  Cong.,  2a  sess.) 

^Survey— report  Nov.  1. 1853,  estimate  970,300.    (H.  Doc.  No.  482,  55th  Cong.,  2cl  sess.) 

«  Survey  of  New  Bedford  Harbor  and  Taunton  River.  * 

ti  Allotment  for  survey. 
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1  §95-96.  Abont  31,000  c.  y.  dredged, 
96,  639. 

1§96-9Y.  About 70,000c.  y .  dredged, 
97  898. 

I  §99-1900.  226,332  c.  y.  sand  and 
mud  and  11  o.  y.  of  bowlders  removed, 
1900,  1246. 

Physical  characteristics. 

Description  of  shoals,  75,  ii,  284;  78, 
226. 

Tidal  obseryations,  78,  227. 

Description  of,  93, 866;  97, 930;  1900, 
1296,  1297. 

Plans. 

1874.  By  M%j.  Wiirren,  to  widen  the 
draw  spans  and  remove  a  portion  of  the 
wharves,  75,  ii,  284. 

Private  and  corporate  urork. 

Dredging  by  private  parties,  75,  ii,  284, 
by  Reading  Ii.  K.  Co.,  78,  227. 

P rojects.    ( See  Eaiimaies, ) 

By  Maj.  Warren,  1874,  dredging  aohan- 
nel  15  f.  deep  at  m.  1.  w.  and  200  f.  wide, 
from  Palmers  Island  to  New  Bedford 
wharves;  estimate  $24,000,  75,  ii,  284. 
Modified  to  300  f.  wide,  78,  227. 

The  original  improvement  of  this  har- 
bor was  completed  in  1878,  at  a  cost  of 
$20,000,  78,  227 ;  80,  73. 

In  1887  Mf^.  Liyermore  proposed  the 
further  improvement  of  the  harbor  by 
excavation  of  a  channel  200  f.  wide  and 
18  f.  deep  from  deep  water  off  Clarks 
Point  to  the  wharves  of  New  Bedford 
near  the  bridge;  estimate  $34,749,  88, 
514,515;  92,610. 


M%j.  Lock  wood  estimated,  1895,  it 
would  cost  $57,689.33  for  fhrther  improve- 
ment, 96,  673. 

M^j.  Lock  wood  estimated,  1896,  that  it 
would  cost  $34,000  to  improTO  channel 
leading  to  proposed  draw  in  bridge  be- 
tween Fish  an(l  Popes  islands,  97,  931. 

MBi.  Lock  wood  estimated,  1899,  cost  of 
further  improvement  would  be  $11,000, 
1900,  1298. 

§arveys. 

By  Lt.  W.  S.  Rosecrans,  1862  (reported 
by  Capt.  G.  Dutton  in  1853,  77, 196),  75, 
ii  284. 
'ordered  and  made,  1874,  75, 107,  ii,  284. 

Ordered  by  act  of  Aug.  5,1886;  made, 
1887,  under  direction  of  Maj.  Liveimore, 
87,43;  88,514. 

An  examination  ordered  by  act  of  July 
13,  1892,  made  by  Gapt.  Bixby,  1893  (re- 
port favorable),  93,  8iS6. 

Survey  with  a  view  to  obtaining  a 
larger  anchorage  area  was  ordered  by  act 
of  August  17,  1894,  and  was  made  by 
Maj.  Lock  wood  in  1895,  (see  Projeets),  96, 
672. 

Survey  of  channel  between  New  Bed 
ford  and  the  bridge  between  it  and  Fair- 
haven,  with  a  view  to  changing  position 
of  draw  ordered  by  act  of  June  3,  1896, 
made  by  Mi^.  Lockwood  in  1896  (see 
ProiecU),  97,  930. 

Examination  and  survey  ordered  by  act 
of  Mar.  3,  1899,  made  by  Maj.  Lockwood, 
1899  (report  favorable),  1900, 1296, 1297. 

Maps.    93,  816;  95,  670. 


NEI^BERIV.     (See  Neuae  River,  N,  C.) 

NEWBEBN  TO  BEAUFORT,  N.  C.    (inland  line  of  navigation 
beti¥een,  via  Clubroot,  IlarloMre,  and  IVewporc  rivers.) 


Appropri  :ttions« 

1882,  $10,000,«  84,  1040. 
1886,    10,000,  86,  985. 
1888,     15,000,  88,  873. 


Total,  35,000 

Commi^rce. 

Important,  87,  1027,  1028,  1030. 

Value  of  the  improvement,  88,  873. 

Description  of,  94,  1030;  95,  1322; 
1900,  806.  In  1894  freigbt  valued  at 
abonir  $80,000  passed  tbrough  the  water- 
way, 95, 1322. 

Coil  traets 

1§84.    T.' P.  Morgan,  dredging,  $4.98 
Iter  b<»nr,  85«  1070.     Annulment  of  con 
tract.  85,  1071,  1073;  86,  986. 

18§6«  R.  Moore,  dredging,  33  cents 
per  c.  y.,  87,  1029. 

i8§9«  Alabama  Dredging  &  Jetty 
Co.,  dredgingj^33  cents  per  c.  y.,  89, 1064. 

(I  Derived  from  appropriations  from  Neuse 


Gnfrincers. 

Chief  of  Enginerrr.  Reports,  84, 
171,  177;  85,  167;  86,  163;  87,  127;  88, 
120;  89,  139;  90,  125;  91,  160;  92,  161; 
93,  174;  94,  159;  95,  182;  96,  164;  97, 
204;  98,  206;  99,  237;  1900,  270. 

Engineers  in  Charge: 

Capt.  F.  A.  Hinmnn.     Report,  84, 1040. 

Capt.  J.  Mercur.  Reports,  84,  1065, 
1067. 

Capt.  W.  H.  Bixby,  1884-92.  Reports, 
85,  1070;  86,  988;  87, 1026;  88,871;  89, 
1060;  90,  1127;  91,  1363. 

Maj.  W.  8.  Stanton,  1892-95.  Reports, 
92,  1134 ;  93,  1393 ;  94,  1030,  95, 1321. 

Lt.  Col.  D.  P.  Heap,  1896.  Report,  96, 
1113. 

Capt.W.E.Craighill,  1897-98.  Reports, 
97,  1395;  98,  1246. 

Capt.  E.  W.  Van  C.  Lucas,  1899-.  Re- 
I  ports,  99,  1497;  1900,  1806. 

River  and  Beaufort  Harbor,  N.  C,  84. 1U40. 
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NEWBEBN  TO  BEAIJFOBT,  IV.  €.    (Inland  line  of  navifpation 
betureen,  via  Clubfoot,  Harlowe,  and  Nemrport  rivers.)— Cont'd. 


Assistants: 

J.  P.  Darling.     Report,  '84,  1068. 

R.  Ransom.  Reports,  85,  1074;  86, 
985;  87,  1029. 

£.  D.  Thompson.  Report,  87, 1029 ;  88, 
874;  89,1'^;  90,1130. 

W.  H.Chadbonrne.    Report,  91,  1366. 

Obstructions. 

The  failure  of  the  canal  company  not 
only  to  maintain  a  [preater  depth,  but 
al8«»  to  keep  the  exlBtiug  channel  clear,  a 
seriouH  hindrance  to  navigation,  94, 1030; 
95,1322;  96,  1113. 

Operations. 

1884-§5.  1,500  c.  y.  dredged  from 
Harlowe  Creek,  85,  1070,  1073. 

18§6-8Y.  Removal  of  logs  and 
atnmps  from  npper  end  of  Harlowe  Creek, 
87   1027   1029. 

isiHY-Ssl   4,924c. V. dredged, 88,877. 

lll8§-89.  81,932  c.  y.  dredgctl,  and 
90  logs  and  stamps  removed  from  chan- 
nel, 89,  1062. 

18S9-90.  8,654  o.  y.  dredged,  90, 
1130. 

1890-91.  60  I.  f.  of  jetty  bnilt,  and 
3,390 1.  f.  of  jetty  riprapped  with  oyster 
sbells,  91,  i:%5. 

lIli92-98.  141  loiTB,  etc.,  removed 
from  the  stream,  93,  1394. 

1 895-96.  About 30  logs,  snags,  etc., 
removed,  96,  1113. 

1 897-98.  Abont  43  snags,  logs,  etc., 
removed,  98, 1246. 


Piiysical  ciiaracteristies. 

Route  described,  84,  1065,  1068. 

By  Capt.  Phillips,  1880,  as  part  of  a 
water  route  south  from  Norfolk,  Va.,  80, 
857-897 ;  84,  1066. 

By  Capt.  Mercur,  1883,  formation  of  a 
channel  80  f.  wide  and  9  f.  di>ep,  from 
New  hem  to  Beaufort,  via  the  Clubfoot 
River,  Clubfoot  and  Harlowe  C'anal,  Har- 
lowe and  Newport  rivors;  c^stimate, 
$480,000  to  $883,000,  84,  1067-1071. 

Private  (corporate)  worii. 

Work  done  bv  the  New  Berne  &  Beau- 
fort Canal  Co.,  87,  1028. 

Projects. 

The  project  of  1885  proposed  the  for- 
mation of  a  dredged  channel  30  f.  wide 
and  5  f.  deep  from  Newborn  to  Beau- 
fort, via('lubfoot,  Harlowe,  and  Newport 
rivern,  a  distance  of  42  miles;  estimate, 
$92,000,  85,  1074;  86,  984;  87,  1027.  In 
1889  this  cost  was  reduced  by  $10,000,  89, 
1^063;  92,1135. 

Surveys. 

Earliest  surveys,  80,  857-897;  84, 1066, 
Ordered  by  act  of  Aug.  2,  1882,  made 

under  the  direction  of  Capt.  Mercur,1883, 

84,  1065, 1067. 

Maps.    80,  896;  89,  1062;  90,  1130. 


WBW  BRUnrSWICK.     (See  Raritan  Bay,  N.  J.) 

IITEir  BRUNSiriCK  HARBOR.     (See  RaHtau  Hirer,  N,  J,) 

NEir  BUFFAI.O  HARBOR,  I«I1€H.« 


Appropriations. 

1852,  $8,000,  66,  iii,  35. 
1867,  60,000,  67,  23;  69,  29. 

1870,  6,000,  70,  38. 
1872,  5,000,  72,  34. 
1882,   5,000,  82,  283. 

Total,  83,000 

Commerce. 

Considered  as  a  harbor  of  refuse,  S. 
Doc.  42,  35th  Cong.,  Ist  sess.,  pp.  76, 77. 

Local  requirements  insignificant,  71, 
120;  73,  35,  218;  74,  41;  75,  241;  76,  ii, 
451. 

Objections  to  further  improvement, 
73,  35,  218;  74,  41;  77,  899. 

Contracts. 

1867.  Carkin  &  Kimball,  material 
and  labor,  and  dredging,  67,  103.  R.  N. 
Gere,  materials,  67,  58,  103. 

1871.  R.  A.  Conolly,  materials  and 
labor,  71,  36,  120. 

a  Survey—Report  Aug.  10, 1854;  estimate,  946,806 


Oocuments.  (Not  published  in  re- 
ports.) 
H.  Doc.  251,  25th  Cong.,  2d  sess.;  S. 
Doc.  1,  33d  Cong.,  1st  sess.,  part  3;  S. 
Doc.  16,  34th  Con|(.,  3d  sess.  Containing 
records  of  operations  previous  to  1866. 

Engriacers. 

Chikf  of  Engineers.  Reports,  66, 
7,  iii,  14,  35;  67,  23;  68,  32;  69,  29;  70, 
38;  71,  36;  72,  34;  73,  35;  74,  41;  75, 
46;  76,  99;  77,  104;  78, 119;  79, 161;  80, 
213;  81,  289;  82,  283;  83,  291;  84,  293; 
85,  322. 

Boards  of  Engineers  : 

Recommended  (1853)  piers  to  10  f. 
water,  each  300  f.  long  and  300  f.  apart. 
S.  Doc.  1,33d  Cong..  Ist  sess.,  pp.  213, 
214 ;  8.  Doc.  42, 35th  Cong.,  1st  sess.,  p.  75. 

Convened  at  Buffalo,  N.  Y.,  Jan.  22, 
1868;  reported  in  favor  of  abandoning 
the  improvement  for  reasons  stated. 
Report,  68,  223.     (Cols.  Cram  and  Ma- 

25.    (H.  Doc.  No.  482,  55th  Cong.,  2d  sess.) 
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ANALYTICAL   AND  TOPICAL   INDEX   TO 


NE^r  BUFFALO  HARBOR,  IIEICH.— Continued. 


oomby  Lt.  Cols.  RaynoldR,  Newton,  and 
Blunt,  Mi^.  Wheeler,  and  Capt.   Har 
wood.) 

Engineers  in  Charge: 

Mi^.  J.  D.  Graham,  1867.  Report,  S. 
Doc.  42,  35th  Cong.,  let  seas.,  p.  74. 

Maj.  J.  B.  Wheeler,  1866-70.  Reports, 
67,102:68.117. 

Maj,  W.  E.  Merrill  in  temporary  charge, 
Feb.  to  Mar.,  1870,  76,  ii,  442. 

Maj.  D.  C.  Houston,  1870-74.  Reports, 
70,  07;  71, 119;  72,  131;  73,  217. 

Maj.  G.  L.  Gillespie,  1874r-77.    Reports, 

75,  241;  76,  ii,  451. 

Capt.  G.  J.  Ly decker,  1877-79.  Ke- 
porte,  77,899;  78,1189. 

Maj.  J.  A.  Smith,  1879-84.  Reports, 
79,  1596;  80,  2006;  81,  2195;  82,  2272, 
2273,  2278;  83,  1803:  84,  1969. 

Capt,  D.  W.  Lockwood,  1885—.  Re- 
port, 85,  2087. 

Assistants  i 

Lt.  1).  P.  Heap,  1866-69.  Reports,  67, 
102;  «8,  117. 

O.  L.  Petitdidier.     Report,  82,  2276. 

Capt.  J.  A.  Manning.    Report,  84, 1970. 

fistlniales*    (See  Plans  and  Projects, 

By  Maj.  Grahnm,  1857,  1st,  for  local 
use,  $98,113.47 ;  2d,  for  general  harbor  of 
refuge,  $167,607.79,  the  dredging  by  U.  S. 
apparatus;  S.  Doc.  42,  35tn  Cong.,  Ist 
sess.,  pp.  76,  80,  175. 

Hy  Maj.  J.  B.  Wheeler,  1866,  rerised 
estimate  of  Mf^.  Graham's  second  plan, 
$384,020,  66,  iii,  14,  35,  iv,  154,  155. 

By  Lt.  Heap,  piers  and  dredging,  $108,- 
587.60,  67,  102. 

By  Board  of  Engineers,  and  by  Capt. 
Heap.  For  permanent  completion  with 
$:^,000  to  $8,000  additional  annually  for 
dredging,  $500,000;  68,  118,  223;  72, 131; 

76,  ii,  462:  77,  899. 

By  Mi^.  Houston,  for  completion,  $125,- 
000,  70,  38,  98. 

Expenditures* 

l957«  Remainder  of  former  appro- 
priation expended,  8.  Doc.  42, 35th  Cong., 
1st  sees.,  p.  74. 

18e6-67.  Dredging  in  cut,  11,250 
c.  y.  dredged,  67, 103;  72, 131. 

1867-68.  Dredging  in  cut,  70,563 
c.  y .  dredged,  68, 32, 118 ;  72, 131. 

1 868-69.    Dredffinff  in  cut,  69, 29. 

1869-70.  Dam  uuilt  across  natural 
river  mouth,  70,  38, 97 ;  76,  ii,  453. 

1870-7i.  Pile  pier  begun,  71,  36, 
119. 

1871-79.  301  1.  f.  pile  pier  nearly 
completed,  72,  34,  131. 

18  ^  I  -89.  Outer  pier  section  removed 
to  1.  w.  level ;  oak  piling  replaced  in  posi- 
tion and  20  new  piles  driven ;  new  timber 
superstructure  completed:  repairs  to 
other  portions  of  pier,  82,  2273. 

1888-84.    East   entrance   pier   ex 


tended  100  1.  f.  by  close  piling  and  crib 
superstmctnre,  84, 1969, 1970. 

1 8 84-8 (I.  Pier  extension  completed, 
85,  2067. 

Physical  characteristics. 

General,  of  Galien  River,  S.  Doc.  42, 35th 
Cong.,  Ist  sess.,  pp.  74,  75. 

Changes  in  position  of  outlet  of  river, 
66,  iii,  14,  iv,  153. 

Shore  drift,  68,  118,  223;  69,  29;  76, 
ii,  453. 

Plans*    (See  Esiimaies  and  Projects,) 

Board  of  Engineers,  1853,  confined  to 
commencement  of  the  work,  final  opinion 
reserved.  Recommend  two  parallel  piers 
to  10  f.  of  water.  300  f.  apart,  and  each  700 
f.  long,  S.  Doo.  42,  35th  Cong.,  Ist  sess., 
pp.  75,  76. 

By  M%j.  Graham,  1857,  (1)  harbor  of 
refuge  for  the  largest  class  of  lake  ves- 
sels; two  parallel  piers  300  f.  apart; 
through  cut  from  Lake  Michigan  to  Lake 
Pottawotomie ;  dredging  to  13  f. ;  revet- 
ment of  out,  S.  Doo.  42,  35th  Cong.,  1st 
sees.,  pp.  75, 175;  (2)  harbor  snitstole  to 
the  local  trade  and  the  smaller  class  of 
lake  vessels;  two  parallel  piers  300  f. 
apart,  each  600  f.  long,  and  dredging  a 
channel  and  basin,  S.  Doc.  42, 35th  Cong., 
1st  sess.,  pp.  75,  80,  175.  Indorsed  by 
Mi^.  Wheeler  in  1866,  66,  iv,  154;  76,  if, 
451,  452. 

By  Capt.  Heap,  1867,  a  plan  very  simi- 
lar to  M%j.  Graham's  first  plan,  67,  102; 
76,  ii,  452. 

Bv  Mf^.  Houston,  piers,  revetment,  and 
dredging,  70,  98;  76,  ii,  453. 

Operations." 

By  Maj.  Smith,  1881,  harbor  of  refuge 
with  3,500  1.  f.  of  breakwater  and  3,000 
1.  f.  of  piers  from  shore.  Estimate, 
$800,000,  or  if  covered  with  superstruc- 
ture and  parapet  of  masonry,  $970,000, 
82,  2275.  Or,  by  deepening  a  part  of  the 
swamp  and  creek,  and  connecting  the 
harbor  thus  made  with  the  lake  by  a 
channel  300  f.  wide,  protected  by  piers. 
Estimate,  $650,000,  82,  2276. 

By  Mi^.  Smith,  1881,  harbor  improve- 
ment, by  extending  east  pier  600  f.  and 
west  pier  600  f. ;  also  1,000 1.  f.  of  channel 
revetting  and  dredging.  Estimate, 
$150,500,  82,  2279. 

Projects. 

The  original  project,  adopted  1857,  pur- 
posed a  channel  200  f.  wide  and  12  f.  deep 
through  the  sand  bank  between  Lake 
Michigan  and  Lake  Pottawatome,  67, 
102.  The  project  was  partially  carried 
out  in  1868,  when  a  board  of  engineers 
recommended  its  abandonment,  &,  223; 
85,  322. 

By  Maj.  Houston,  1871,  pile  pier  on 
north  side  of  channel,  this  work  being 


a  Dilapidated  condition  of  the  work  in  1877,  77.  899. 
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nrfiir  BUFFAIjO  harbor,  IHICH.— Continaed. 


Sreliminary  to  probable  fntnre  work,  71, 
9f  120. 

Surveys* 

By  Lts.  Berrien  and  Roee,  1835,  8.  Doc. 
42,  ^th  Conff.,  1st  seas.,  p.  75 

Directed  by  Mi^-  Graham,  1857, 8.  Doc. 
42,  35th  Cong.,  let  sesB.,  pp.  74,  79;  66, 
iv,  153. 


By  Maj.  J.  B.  Wheeler,  1866,  66,  iii,  14, 
iv,  155. 

Ordered  by  act  of  Mar.  3,  1881,  made, 
1881,  under  direction  of  Mai.  Smith,  82, 
2273. 


NElirBlJRYPORT  HARBOR,  IHASS  ^  (See  Mmrimac  River,) 


Appropriations.'' 

im,     $50,000,  80,  346. 
1881,   40,000,  81,  503. 

40,000,82,500. 

40,000,  84,  497. 

37,500,  86,  560. 

25,000,  88,  435. 

25,000,  90,  483. 

20,000,  92,  553. 

20,000,  95,  599. 

16,000,  96,  589. 

25,000,  99,  1059. 


1882, 
1884, 
1886, 
1888, 
1890, 
1892, 
1884, 
1896, 
1899, 


£n<unrrr8  in  (;haiu>j£: 

Col.  ii.  Thorn.  1871-83.  Reports,  80, 
345;  81,501,507;  82,509. 

Maj.  i\  W.  Raymond,  1883-^.  Re- 
ports, 83,  433, 436;  84,  493,  497, 498,  499; 
85   494. 

Lt.  Col.  G.  L.  GUlespie,  1886-^.  Re- 
ports, 86,  557 ;  87,  489 :  88,  433. 

Lt.  Col.  S.  M.  Mansfield,  1889-98.  Re- 
ports, 89,  554;  90,  482;  91,  626;  92, 
551;  93,  739;  94,  529;  95,  598;  96,  587; 
97,  824 :  98,  847. 

Col.'C.  R.  Siiter,  1899.  Report,  99, 
1058. 

Maj.  W.  L.  Fisk,  1900-.  Report,  1900, 
1153. 

Operations.** 

1 8§  1-8^.  30,366  t.rabbleston  placed 
in  jetty,  extending  the  t»aiiie  a  distance 
of  1,200  f.,  82,  509. 

1882-88.  17,800  t.  rubblestone 
placed,  extending  dike  340  f. ;  817 1.  f.  dik  • 
ing  completed  across  "the  basin;"  507 
l.f.  sheet  piling  constructed  in  south 
jetty  shore  extension  at  Plauib  Island, 
83,  434. 

1883-84.  Dike  across  basin  at 
Plumb  Island  completed  with  exception 
of  central  portions;  stone  extension  of 
Smith  jetty  at  Plumb  Island  completed 
and  jetty  finished  to  1,077  f. ;  468  1.  f. 
catch-sand  fence  built,  84,  494. 

1884-8(1.  33,008  t.  rubble  placed  in 
work  extending  north  jeti  v  cove  2,640 l.f. , 
and  south  jeUy  cove  1,300  1.  f.,  85,  494. 

188<I-N6.  North  jetty  cove  ex- 
tended 35  f. ;  south  jetty  leveled  up 
throughout  its  length;  540  I.  f.  catch- 
sand  fence  built,  86,  558. 

1N86-87.  860  1.  f.  of  pile  dike  built; 
7,937  t.  stone  delivered  in  extension  of 
north  jetty,  87,  490. 

1887-88.  3,443  t.  rubblestone  de- 
posited in  north  jetty,  88,  434. 

188f^  89.  5',185  t.  rubblestone  de- 
posited in  north  jetty,  extending  same 
150  f.,  89,555. 

1889-90.  4,814  t.  rnbblestone  de-^ 
livered  in  north  jetty,  90,  483. 

1 890-^»  1 .  4,279 1.  rubblestone  placed 
in  north  jetty,  91,  627. 

189  i  -92. 11,445 1.  rubbletitone  placed 
in  north  jetty,  92,  552. 

a  Survey  report.  1826,  estimate  132,060  27.— (H.  Doc.  No.  482.  fiSth  Cong.,  2d  sess.) 
ft  Between  1828  and  1834,  inclusive,  $60,366  72  were  appropriated  for  the  removal  of  a  sand  bar  and 
the  construction  of  a  breakwater  at  the  mouth  of  the  Merrimac  River.  • 

c  For  operations  previous  to  1881,  see  Merrimac  River, 


Total,  338,500 

Contracts* 

1881*  K.  P.  Shaw,  granite  gront, 
$1.32pert.,  81,  504. 

1888.  I.  Hamilton  and  S.  Teaguc, 
dike  construction,  83,  435.  T.  A.  Kowe 
and  R.  G.  Sylvester,  sheet  piling,  83, 
436. 

1886*  T.  C.  Rowe,  sand-catch  fence 
construction,  $2.67  per  running  f.,  87, 
490.  V,  H.  Edwards,  stone,  $2.23  per  t., 
87,  490. 

1 888*  Rockport  &  Pigeon  Hill  Gran- 
ite Co.,  rubblestone,  $1.97  per  t.,  89,  556. 

l^OO.  J.  H.  White,  rubblestone, 
$1.47pert.,  91,  628. 

1899»  G.  W.  Andrews,  rubblestone, 
15,094  t.,  $1.59  per  short  t.,  93,  742. 

1894.  Rockport  Granite  Co.,  14,634 
t.  stone,  $1.23  per  short  t.,  95,  600. 

1896.  Rockport,  Pigeon  Hill,  and 
Cape  Ann  Granite  Cos.,  15,533  t.  stone, 
$1.03  per  short  t.,  97,  826. 

1899.  Rockport,  Pigeon  Hill,  and 
Cape  Ann  Granite  Cos.,  18,133  t.  rubble- 
stone, $1.09  per  short  t.,  99, 1060. 

Engrineers. 

Chief  of  Engineers.  Reports,  80, 
69;  81,  72,504;  82,  71;  83,  66;  84,  73 
85,  60;  86,  60;  87,  22;  88,  22;  89,  32 
90,  27;  91,  33;  92,  40;  93,  38;  94,  36 
95,  39;  96,  41:  97,  45;  98,  53;  99,  63 
1900,  69. 

Board  of  Engineers.  Convened  at 
New  York  Oct.  4,  1880,  to  report  upon 
project  by  Gen.  Thorn  for  improvement 
of  Newbury  port  Harbor.  Report,  81, 
505.  (Cols.  Tower  and  Newton  and  Lt. 
Col.  Abbot  ) 
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189^-98.  669  t.  deposited  in  jetty, 
93,  741. 

1893-94.,  Abont  13,700  t.  stone  de- 
po8iU>d  in  jetty,  94,  530. 

1894-95.  973  t.  stone  deposited  in 
jettv,  95,  599. 

1 895-96.  13,278  t.  stone  deposited 
in  Jetty,  96,  588. 

1896-97.  476  t.  stone  depositeil  in 
ietty,  97,  825. 

1897-98.  12,528  t.  stone  deposited 
injetty,98,  848. 

1899-1900.  16,997  t.  stone  placed 
in  jetty,  1900,1154. 

Physical  clinracteristics. 

Decreiise  in  width  of  bar  since  com- 
mencement of  jetties,  85,  496. 

Comparison  of  gorge  and  discharge  sec- 
tions from  various  surveys,  85,  496. 

Discharge  of  river,  87,  491. 

Projects. 

From  1828  to  1834,  inclusive,  $60,366 
were  appropriated  for  the  removal  of  a 
sand  bar  at  the  mouth  of  the  Merfimac, 
and  for  breakwater  construction. 

By  Lt.  Col.  Thorn,  1880,  securing  a  con- 
stant depth  of  17  f.  across  the  bar  at 
m.  1.  w.  oy  construction  of  2  converging 
rubblestone  jetties,  extending  from  Salis- 
bury Bend  and  Plumb  Island;  estimated 
cost,  $365,000,  81,  502,  509,  511.  Recom- 
mended by  Board  of  Engineers,  81,  505. 
Concurred  in  by  Chief  of  Engineers,  81, 
505. 


In  1881  a  dike  closing  Plumb  Island 
Basin  was  proposed,  increasing  cost  of 
the  project  to $375,000,  84,  494. 

In  1883  the  project  was  modified  by 
changing  the  direction  of  south  jetty  and 
substituting  for  the  apron  beach  protec- 
tion a  sand  catch  in  rear  and  in  prolonga- 
tion of  south  jetty,  83,  437;  86,  60;  87, 
490. 

In  1892  it  was  proposed  by  Lt.  Col. 
Mansfield  to  expend  available  funds  in 
extending  the  north  jetty,  93,  740. 

In  1897  Lt.  Col.  Mansfield  submitted  a 
revised  estimate  of  cost,  making  it  $224,- 
547.49,  97,  825. 

By  Lt.  Col.  Mansfield,  1898,  to  plnco  a 
spindle  on  the  north  jetty  to  aid  navi- 
gation, 98,  849. 

Surveys. 

Of  area  from  gorge  between  Salisbury 
Point  to  Plumb  Island,  to  jetties,  and  in 
front  of  jetties  to  15-f.  curve,  86,  559. 

Of  outer  bar  and  harbor  entrance,  1880, 
81,  501. 

Annnal  surveys  made  by  Lt.  Col.  Mans- 
field, 93,  741;  94,  530;  95,  599;  97,  825. 

Survey,  1900,  made  by  Maj.  Fisk,  1900, 
1154. 

Maps: 

81,  502;  83,  438;  84,  496;  85,  494;  86, 
558;  87,  492;  88,  434;  89,  556;  90,  582; 
91,627;  92,  Atlas,  2. 

Plan  showing  condition  of  improve- 
ment, 93,  740;  94,  530;  95,  600;  97,  826. 


NEW  CASTLE   HABBOB,   DELAWARE   BIVER.      (See  Delaware 

River,  Pa,  and  N, «/.,  and  Reedy  Island  Harbor,  Del.) 


Appropriations. 

1826,  $25,000,  act 

1836,   25,000,  act 

10,000,  act 

11,578,  act 

15,000,  act 

2,500,  70, 

27,000.  72, 

20.000,  73, 

10,000,  74, 

20,000.  75, 

12,000,  76, 

10,000,  78, 

5,500,  79, 

3,000,  80, 

20,000,  81, 

2,000,  84, 

5,000,  86, 

7,500,  88, 

8. 100,  90, 


1837, 
1838, 
1852, 
1870, 
1872, 
1873. 
1874, 
1875, 
1876, 
1878, 
1879, 
1880, 
1881, 
1884, 
1886, 
1888, 
1890. 


May  20. 
July  2. 
Mar.  3. 
July  7. 
Ang.  30. 
71 ;  71,  79, 690. 
76, 779, 780. 
80. 

90,  ii,  135. 
96,  ii,  178. 
58,269;  77,53,258. 
58,  435. 
72,  440. 
585. 
768. 
816. 
859. 
741. 
922. 


Total,  239, 173. 


Commerce*. 

The  general  interests  require  that  this 
harbor  be  reestablished  and  maintained, 
71,690. 

Importance  of  New  Castle  as  a  harbor 
of  refuge,  88,  741.  ' 


Contracts. 

1S73.  J.  E.  Simpson  &,  Co.,  com- 
pleting pier,  $6,685;  American  Dredging 
Co.,  removal  of  old  pier,  $2,150;  Giles, 
Lambson  &  Co.,  work  on  ice  pier,  $695.50 ; 
Bellevue  Quarry  Co.,  stone  superstruc- 
ture, $12,760,  73,  864. 

1875.  Peirce,  Rowe  &  Co.,  ice  pier, 
$21,409,  75,  ii,  178.  Peirce,  Rowe  & 
Co.,  wooden  crib  in  plaee,  77, 260. 

1A77.  American  Dredging  Co.,  re- 
moval of  110  f.  of  coal  wharf,  $4,000,  77, 
260. 

18  TO.  Leiper  &  Lewis,  materials 
aod  labor,  79,  440. 

1 880.  American  Dredging  Co. ,  dredg- 
ing, 15  cents  per  c.  y.,  80,  5&. 

188tl^.  F.  Pidgeon,  jr.,  ice-pier  con- 
struction, 82,  756. 

1 88  7  •  National  DredgingCo.,  dredg- 
ing, 12  cents  per  c.  y.,  87,  829. 

1899.  Delaware  Construction  Co., 
removal  of  old  pier  and  construction  of 
new  ice  pier,  $9,500,  92,  950. 

1893.  Atlas  Dredging  Co.,  dredging, 
9.4  cents  per  c.  y.,  p.  m.,  94,  873. 

Eng^ineers. 

Chief  of  Engineers.  Reports,  66, 7; 
70,71;  71,79;  72,76;  73,80;  74,90;  75, 
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96;  76,58;  77,53;  78,59;  79,71;  80,94; 
81,  121;  82,  120;  83,  119;  84,  128;  85, 
128;  86, 125;  87,88;  88,88;  89, 103;  90, 
94;  91,  120;  92,  121;  93,  130;  94,  119; 
95,135;  96,123;  98,160. 

Board  of  Engimbkrs.  M%|.  Smith, 
U.  S.  agt.,  reoommended  that  harbor  lines 
be  established  upon  the  lines  adopted  in 
1873  by  the  cooimissioners  appointed  by 
the  legislature  of  Delaware,  with  certain 
modiiications.  Approved  by  Secretary  of 
War.  91, 1225. 

Enginbeks  IX  Charge: 

Lt.  Col.  J.  D.  Kurtz,  1870-77.  KeportH, 
71,689;  72,779;  73,863;  74,  U,  134;  75, 
ii,177;  76,268;  77,258. 

Col.  J.  N.  Macomb,  1877-82.  Reports, 
78,431;  79,439;  80,584;  81,768. 

Capt.  W.  Ludlow,  1882-83.  Report,  82. 
756. 

Lt.  Col.  6.  Weitzel,  1883-84.  Report, 
83, 617. 

M^.  W.  H.  Heuer.  1884-85.  Bei)ort,  84, 
816. 

W.  F.  Smith,  U.  S.  Agent,  1885-98.  Re- 
ports, 05,872;  86,858;  87,829;  83,740; 
(Maj.)  89,  883;  90,921;  91,  1160, 1225; 
92,  948;  93,  1196;  94,  873;  95,  1113; 
96,  945;  98,  1149. 

A  iWf  HTA  NTH  * 

Lt.  M.  R.  Brown,  71, 77 ;  72, 74 ;  73, 79 ; 
74.90;  75,95. 
Capt.  Wm.  Lndlow,  77,  52. 
J.  J.  l^ee.    Reports,  78,  434;  79,  440. 
W.  P.  Smith.    Report,  85,  874. 

Esli mates.    (See  ProjecU,) 

By  Lt.  Col.  Kurtz,  3  piers,  each  $20,000, 
$60,000,  and  for  completing  repairs, 
$7,000;  total,  $67,000,  71, 690;  74,ii,  135; 
75,  ii,  177.  Increased  to  $100,000,  74,  ii, 
135;  75,  177.  Incrcjised  to  $120,000,  77, 
258. 

By  Col.  Macomb,  1879,  to  complete  ex- 
isting project,  $3,000,  and  for  a  proposed 
additional  pier,  r-'0,000,  79,  72, 440. 

Ol^stmctions.    (See   Private    (corpo- 
rate) work,) 

Operations,  a 

18YO-Y1*  The  removal  of  decayed 
and  brokon  woodwork  commenced  Apr. 
19  ;iiid  rebuilding  the  snperHtnictare 
with  stone  by  hired  labor  was  continued 
until  the  appropriation  was  exhausted, 
71,  79,  689. 

im3-73»  The  stone  superstructure 
on  old  crib  completed,  the  unfinished 
pier  iu  the  middle  of  the  harbor  has  been 
removed,  and  a  crib  foundation  for  new 
pier  commenced,  73,  80, 863. 

1973-74.  Obstructions  of  stone  and 
timber  removed,  woodwork  of  old  pier 
on  lower  line  of  harbor  sheathed  with 
oak  and  comers  protected  with  iron,  and 


a  new  pier  consisting  of  crib  sabstmo- 
tnre,  and  stone  soperstmctnreoomploted, 
74,  90,  ii,  135. 

1  §74-75.  The  oonstrnotion  of  a  new 
pier  in  progress,  75,  96. 

1 975-76.  A  new  ice  pier  completed 
and  108  f.  of  the  coal  wharf  remoTcd,  76, 
58,268. 

1  §76-77.  Removal  by  contract  of 
110  f.  additional  of  the  coal  wharf  in 
progress  and  contract  awarded  for  build- 
ing foundation  for  a  new  ice  pier,  77, 53, 


1§7§.  110  f.  of  the  coal  wharf  re- 
moved and  a  pier  head  built;  the  crib 
foundation  for  the  new  ice  pier  com- 
pleted, 78,  59,  434. 

l§7§-79.  The  new  ice  pier  with 
stone  superstructure  was  completed,  79, 
71. 

l§79-§0.  17,000  c.  y.  dredged;  old 
wreck  near  Pier  H  removed;  100  c.  y. 
riprap  placed  along  outer  face  of  enter 
pier;  repairs  to  piers,  80,  584. 

l§§l-§9.  Crib- work  conitrnction 
under  contract  nearly  completed,  82, 756. 

l§§2-§8.  Work  in  accordance  with 
project  completed,  83,  618. 

l>%§6-§7.  30,015  o.  y.  dredged  and 
piers  repaired  and  riprapped,  87,  829. 

iN§7-§§.  252  o.  y.  riprap  placed 
around  Piers  K  and  M ;  Pier  N  repaired; 
work  done  by  hired  labor,  88, 740, 741. 

1  §9 1-93.  Old  pier  renewed  and  ire 
pier  constructed,  92,  948. 

1  §98-94.  31,000  c.  y.,  p.  m.,  dredged, 
94  873. 

i  §97-9§.    3  piers  repaired,  98, 1149. 

I'hysical  characteristics. 

Described,  71, 79, 690. 

Private  (corporate)  work. 

A  wharf  built  about  1836  bv  railroad 
companies  obstructed  the  harbor,  75,  ii, 
177. 

Projects. 

One  of  a  series  of  ice  harbors  established 
in  colonial  days,  71, 090. 

By  Lt.  Col.  Kurtz,  1871,  repairs  to  exist- 
ing piers,  removal  of  an  nn finished  pier, 
and  tlie  construction  of  3  additional  piers ; 
cost,  $67,000,  71, 690. 

Hy  Col.  Macomb,  1879,  additional  pier 
is  reqnire<l  to  perfect  the  harbor;  cost, 
$20,000.  79,  439, 440. 

By  Col.  Macomb,  1881,  construction  of  1 
additional  pier,  and  dredging;  estimate, 
$23,000, 81, 768 

By  VV.  F.  Smith,  U.  S.  agent,  1884,  re- 
moval and  reconstruction  of  Pier  H,  re- 
pairs to  Pier  K,  and  dredging;  estimate, 
$20,600, 85, 875,  H76 ;  86, 126. 

Surveys. 

Maps.    79, 440 ;  87, 830 ;  94, 874, 


a  HlsU>ry  of.  70,  438, 
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fingrineers. 

Chuef    of    ENGmEEBS.    Report,  85, 
284. 

Engineer  in  Charge.    Lt.  Col.  W.  £ 
Merrill.    Report,  85, 1829. 

Assistant.    G.  W.  Goethals.    Report, 
85, 1829. 


Survejr* 

Examination  ordered  bv  aot  of  July  5, 
1884,  made  under  direction  of  Lt.  Col. 
Merrill  (report  nnfayorable),  85, 1829. 


WEMT  HAVEN,  COIVIV.  (brealcwater). 


Appropriations. 

1879,  $30,000,  act  of  Mar.  3. 

1880,  30,000,  80,  449. 

1881,  60,000,  81,  595. 

1882,  60,000,  82,  612. 
1S84,  40,000,  84,  648. 
1886,  75,000,  86,  640. 
1888,  76,000,  88,  547. 
1890,  120,000,90,626. 
1892,  120,000,92,676. 
1894,  125,000,95,786. 
1896,  100,000,  96,  702. 

Total,  835,000 

Commerce* 

Commerce  of  the  Sound,  81, 597. 
Shipments,  89, 681, 684. 
Value  of  the  harbor  to  shipping,  89, 
683. 

Contracts* 

1§§0*    F.  H.  Smith,  riprap  granite, 
89  cents  per  t.,  80,  455.    J.  Beattie,  rip- 
rap granite,  81  cents  per  t.,  81,  596.    Ar 
nold  <&  Stevens,  riprap  granite,  88i  cents 
per  t.,  81,  596. 

18^1*  J.  P.  Stanton,  riprap  granite, 
$1.13  per  t.,  82,  612. 

1§§9*  F.  K.  Ballon,  breakwater  con- 
struction, $1.14  per  t.,  83,  516.  J.  A. 
Bonker,  riprap,  $1.15  per  t.,  83,  516. 

1886*  T.  J.  Allen,  granite  riprap, 
$1.12pert..  87,  604. 

18^8*  J.  Beattie,  riprap  breakwater 
extension,  $1.35  per  t.,  88,  548. 

1880*  J.  Beattie,  riprap  breakwater 
extension,  $1.22  per  t.,  89,  679. 

1 800*  J.J.  Moran,  breakwater  con- 
struction, riprap  granite,  $1.07  per  t., 

91,  769. 

1891*  J.  J.  Moran,  breakwater  con- 
struction,  riprap  sandstone,  $1.04  per  t., 

92,  677. 

1893*  J.  J.  Moran,  breakwater  en- 
largement, $1.14  per  t.  for  riprap,  92, 677. 

1899*  J.  Beattie,  stone,  $1.09  per 
long  t.  ($109,000),  93,  928. 

1 894.  Hughes  Bros.  &  Bangs,  stone, 
74  cents  per  long  t.  ($110,000),  95,  786. 

1896*  Same  firm  and  material,  88 
cents  per  gross  t.  ($88,000),  97,  956. 

Enfpineers* 

Chief  of  Engineers.  Keports,  80, 
78,  449;  81,  92;  82,  92;  83,  89;  84,  95; 
85,  84;  86,  84;  87,  47;  88,  48;  89,  60: 
90,  54;  91,  68;  92,  72;  93,  77;  94,  69; 
95,  78;  96,  76;  97,  91;  98,  96;  99, 109; 
1900, 125. 


Board  of  Engineers.  Convened  at 
New  York  Nov.  29,  1879,  to  report  upon 
projects  submitted  by  Maj.  Barlow  for  a 
breakwater  at  entrance  to  New  Haven 
Harbor,  Conn.  Report,  80,  450.  (Cols. 
Tower  and  Newton  and  Mi^.  Abbot.) 

Engineers  in  Charge  : 

MBi.  J.  W.  Barlow,  1875-83.  Reports, 
80,  448,  462;  81,  594;  82,  611. 

Lt.  Col.  W.  McFariand,  1883-86.  Re- 
ports, 83,  514;  84,  647;  85,  646. 

Lt.  Col.  D.  C.  Houston,  1886-92.  Re- 
ports, 86,  639;  87,  602;  (Col.)  88, '544; 
89,  675,  679;  90,  622:  91.  766:  92,  673. 

Lt.  Col.  H.  M.  Robert,  1893-95.  Re- 
ports, 93,  924;  94,  646:  (Col.)  95,  783. 

Maj.  H.  M.' Adams,  1896.  Report,  96, 
700.  ^      >       > 

Mi^.  S.  8.  Leach,  1897-.  Reports,  97, 
955;  98,  958;  99,  1165;  1900,  1336. 

Assistant.  H.  B.  Qorham.  Reports, 
80,  456;  81,596;  02,613. 

Operations* 

18Y9-80*  5,976  t.  granite  riprap 
placed  in  breakwater,  extendincr  it  70  f.. 
81, 594.  ' 

1889-81*  64,392  t.  granite  riprap 
delivered  and  620 1.  f.  of  breakwater  built. 
81, 594.  ' 

1881-89*  49,500  t.  riprap  granite 
delivered  and  breakwater  extended  535 
f.,  82, 611. 

1889-88.  13,097 1.  riprap  delivered, 
adding  153  f.  to  the  breakwater,  83, 515. 

1883-84*  34,903  t.  riprap  delivered 
and  439  1.  f.  of  breakwater  built,  84, 647. 

1 884-85*  28,006  t.  riprap  delivered 
and  330  1.  f.  of  breakwater  built,  85, 647. 

1 886-87*  22,643  t.  of  granite  deliv- 
ered  in  oast  breakwater,  extending  the 
same  265  f.,  87. 603. 

1887-88*  34,430  t.  stone  received 
and  406 1.  f  of  breakwater  built,  88, 546. 

1888-89*  20,294  t.  stone  delivered 
in  breakwater,  89, 677. 

1889-90*  26,512  t.  stone  delivered 
in  breakwater,  90, 624. 

1899-91*  18,019 1.  riprap  delivered 
in  breakwater,  91, 768. 

1891-99.  46,774  t.  of  granite  and 
24,491 1.  sandstone  placed  in  breakwater. 
92, 675. 

1899-93*  81,921  t.  stone  placed  in 
breakwater,  93, 926, 927. 

1 893-914*    48,849 1.  placed,  94, 649. 

1 894-95*    51,048 1.  placed,  95, 785. 

1 895-96*    106,078  t.  placed,  96, 701. 

1896-97*    100,676 1.  placed,  97^  955. 
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NEUr  HAVEN,  CONlf.  (breakwater)— Continued. 


Plaas. 

By  M^.  Barlow,  1879,  for  fear  different 
sites  for  a  breakwater,  80, 452-455.  Con- 
sidered by  Board  of  Engineers,  1879  (see 
PrafecU),  80,^0. 

Physical  characteristics. 

Description  of,  88, 544 ;  93, 924. 

Projects. 

By  Board  of  Engineers,  1879,  forma- 
tion of  a  harbor  of  refnge  for  vessels  of  20 
f.  draft  by  construction  of  two  break- 
waters of  riprap  granite,  one  extending 
from  southwest  ledge  in  a  northeasterly 
direction  to  Qnixes  Ledge,  a  distance  of 
3,300  f.,  the  average  height  being  32  f. ; 
the  other  beginning  at  Ludington  Rock, 
with  a  westerly  direction  an<l  a  length  of 
4,200  f.,  and  average  height  of  ^  f.; 
width  at  top,  12  f. ;  height  above  h.  w. 
plane,  6  f. ;  total  estimated  oost  of  east 
and  west  breakwaters,  $1,311,134,  80, 
448,  450;  87,  602. 


In  1889  the  project  was  modified  by  Col. 
Houston  by  the  relocation  of  the  westerly 
breakwater  6,000  f.  to  the  southwest,  the 
construction  of  a  middle  breakwater, 
commencing  at  a  point  1,000  f.  N.,  54^  £. 
from  Ludington  Kock  and  extending  8. 
54^,  W.  5,0(K)  f.,  crossing  the  rock;  and 
also  a  breakwater  about  1,200  f.  lon^  to 
partly  close  the  space  between  Qnixes 
Ledge  and  the  east  shore ;  the  cross  sec- 
tion of  these  breakwaters  to  be  the  same 
as  that  of  the  one  from  the  southwest 
ledge  to  Qnixes  Ledge;  total  estimated 
cost  of  revised  project,  $2,151, 134, 89, 678 ; 
91,  768. 

Original  proposed  section  reduced  dur- 
ing constrnotion,  97,. 955. 

Surveys. 

Maps.  82,  610;  84,  646;  89,678;  96, 
702. 


MEir  HAVEN  HARBOR,  CONN. a 


A  pproprlattoiis. 

1852,   $6,000,  66,  7;  67,  451. 

1870,  15,000,  71,  85. 

1871,  40,000,  71,  85. 

1872,  '^  35,000,  72,  83. 

1873,  25,000,  73,  19. 
10,000,  75,  104. 
25,000,  78,  52. 
15,000,  79,  58. 
15,000,  80,  445. 
15,000,  81,  593. 
30,000,  82,  609. 
10,000,  84,  646. 
20,000,  86,  637. 
15,000,  88,  543. 
15,000,  90,  621. 
15,000,  92,  672. 
10,000,  95,  781. 
10,000,  96,  698. 
50,000,  99,  1163. 
50,000,  1900,  1334. 


1875, 
1878, 
1879, 
1880, 
1881, 
1882, 
1884, 
1886, 
1888, 
1890, 
1892, 
1894, 
1896, 
1899, 
1900, 


Total,  426,000 

Commerce. 

New  Haven  Harbor  a  harbor  of  refuge, 
71,  775. 
Shipping  ou  Mill  River,  75,  ii,  249. 
Description  of,  97,  975. 

Contracts. 

1 8 Y 1 .  G.  W.  Townsend,  outfit  for  the 
removal  of  Middle  Rock,  at  $80  per  day ; 
Morris  &  Cummings,  dredging,  17  cents 
]ier  c.  y. ;  Eugene  Sullivan,  removal  of 
rock,  $25  per  c.  v.,  67,  451;  68,  751 ;  71, 
769, 770. 

i§Y9«  Shortland  &  Bros.,  dredging, 
19.73  cents  per  c.y.,  72,  863,  1011;  con- 
tract annnlied,  73, 1011. 

1878.  H.N.& A.J. Beardsley, dredg- 
ing, 19^  cents  per  c.  y. ;  Atlantic  Dredg- 


ingCo.,  dredging.  17i  cents  per  c.  v. ;  J. 
F.  Ward,  removal  of  rock,  $11,0(X),  73, 
1012;  74,ii,257;  75,ii,252. 

18T6.  £.  R.  Seward,  widening  chan- 
nel, 12  cents  per  o.  y.,  76,  224. 

19T9.  Alorris  &  Cummings,  dredg- 
ing, 8|  cents  per  c.  y.,  79, 335.  H.  N.  «& 
A.  J.  Beardsley,  dredging,  9f  cents  per 
c.  y.,  80, 446. 

1880.  Morris  &  Cummings,  dredg- 
ing, 12^  cents  per  c.  y.,  81, 593. 

1881.  H.  N.  &  A.  J.  Beardsley,  dr«<lg- 
ing,  11^  cents  per  c.  y.,  r  2, 609. 

1883.  D.  V.  Howell,  riprap  dike,  $1.37 
per  ton,  83, 514.  A.  M.  Mewton,  pile  and 
stone  dike,  $21.83  per  1.  f ,  83, 514. 

188«l.  H.  Du  Bois  &  Sons,  dreilging, 
8i  cents  per  c.  y.,  86, 638. 

1886.  J.  Roddin,  extension  of  dike, 
87, 601. 

188T.  O.  J.  Conley,  riprap  dike  ex- 
tension, $1.03  per  ton,  87, 601. 

1889.  JohnBeattie,  ^rnishingstdne, 
$1.16  per  ton,  89, 674. 

1891.  C.  Da  Bois  and  H.  E.  Du  B^is, 
dredging,  9.9  cents  per  o.  y.,  91, 765. 

1899.  A.  J»  Beardsley,  dredging,  12 
cents  per  c.  y.,  s.  m.  ($15,600),  93, 923. 

1895.  R.G.&  J.S.Packard,  (lre<I;- 
ing,  9  cents  per  c.  y.  ($9,000),  95,  782. 

1 897.  W.  H.  I'aylor,  jr.,  dredging,  8 
cents  perc.  y.  ($7,200),  97, 954. 

1 899.  J.  T.  Regan,  dredging,  6  ceiitH 
per  c.  y.  ($197,220),  99, 1163. 

Eiii^ineers. 

Chief  of  Enginbbrs.  Reports,  66, 7; 
67,  44;  68,  66;  69,  57;  70,  74  ;  71,  85; 
72,83;  73,91;  74,101;  75,104;  76,52; 
77,46;  78,51;  79,57;  80,  77;  81,  91; 
82,  92;  83,  88;  84,94;  85,83;  86,84; 


a  Survey— Rc(H)rt  Nov.  h,  1863.  estimate,  972.000.    (H.  Doe.  No.  482.  65Ui  Cong..  2d  Bess.) 
fr920,00U  lor  improvement  and  916,000  lor  removal  ol  rock,  78,  88. 
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87,  46;  88,  48;  89,59;  90,54;  91,67; 
92,71;  93,77;  94,  68;  95,  78;  96,  75; 
97,  89, 104;  98,  95;  99,  107;  1900,  123. 

Engineers  in  Charob: 

Col.  J.  D.  Graham,  1864-67;  67,  450. 
Report,  66,  37. 

Maj.  D.  C.  Honston,  1867-70.  Reports, 
67,  450:  68,  748,  750. 

Maj.  G.  K.  Warren,  1870-75;  70,  409. 
Reports,  70,  445;  71,  768,  771;  72,  860, 
863,  890;  73,  lOll;  74,  267. 

Maj.  J.  W.  Barlow,  1875-83.  Reports, 
75,  ii,  248,  249;  76,  224;  77,  212;  78, 
3(»8;  79,  336;  80,  444;  81,  591;  82,607. 

Lt.  Col.  W.  McFarland,  1883-86.  Re- 
ports, 83,  512;  84,  645;  85,  644. 

Lt.  CoL  D.  C.  Houston,  1886-92.  Re- 
ports, 86,  636;  87,  697;  (Col.), 88,  540; 
89,  670;  90,  617;  91,  761;  92,  668. 

Lt.  Col.  H.  M.  Robert,  1893-96.  Re- 
ports, 93,  919;  94,  642;  (Col.),  95,  777. 

Maj.  H.  M.  Adams,  1896.  Report,  96, 
697. 

Maj.  S.  S.  Leach,  1897-.  Reports,  97, 
953,  974;  98,  955;  99,  1162;  1900,  1333. 

A8SI8TANT8 : 

Capt.  G.  Dntton,  71,  771. 

G.  H.  Manu.  Reports,  71,  776;  72, 
865 

C.  R.  Mather,  72,  865. 

H.  N.  Baboock,  72,  865;  73,  1012.  Re- 
port, 74,  ii,  258. 

W.  A.  Peck,  Report,  80,  447. 

Estimates*    (See  P{a»«  and  Projecia.) 

By  Capt.  Dutton,  1853,  removal  of  Mid- 
dle Rock  and  the  two  adjacent  rocks, 
$78,000,  71,  774. 

By  Maj.  Houston,  1868,  removal  of  Mid- 
dle Rock  and  others,  $65,000,  68,  752. 

By  M%j.  Warren,  1871,  removal  of  Mid- 
dle Rock  and  the  two  adjacent  rocks, 
$167,669,  71,  774.  For  dredging  a  chan- 
nel 200  f.  wide  and  14  f.  deep,  $64,815, 71, 
775. 

By  Maj.  Warren,  1872,  completion  of 
project  for  a  channel  16  f.  deep,  $62,000, 
72,  865. 

By  H.  N.  Babcock,  1874,  dredging  a 
channel  from  Long  Wharf  to  Tow linson's 
Bridge,  200  f.  wide  and  13  f.  deep,  $20,000, 
74  259. 

By  Maj.  Barlow,  1875,  for  300  to  500  f. 
wide,  1 6,500  f.  long,  and  1 8  f.  deep,  $208,890, 
75,  li,  250.  For  breakwater  at  won th west 
ledge,  $248,000.  and  $-165,000,  75,  ii,  2.52. 

]»79.  Deepening  channel  to  16  f.,  and 
widening,  $90,000,  79,  337. 

Operations. 

1867-6§.  R<;moval  of  Middle  Rock 
commenced,  14  f.  depth  at  m.  1.  t.  ob- 
tained, 67,  44,  451 ;  71,  772. 

1M70-71.  70,615  c.  y.  dredged  and 
54  c.  y.  of  rock  removed;  progress  on 
Middle  Rock  unsatisfactory,  71,  85,  769 
to  776;  72,864. 

I§7i-Y3.  153,718  c.  y.  dredged,  127 
c.  y,  of  rock  removed;  work  commenced 


on  Lndington  Rook.  Channels  dredged, 
2,125  f.  long,  100  f.  wide,  and  13  f.  deep; 
3,125  long,  200  f.  wide,  and  13  f.  deep; 
and  750  f.  long,  300  f.  wide,  and  13  f. 
deep,  72,  860,  863,  865,  875. 

1879-98.  98,527  c.  y.  dredged  and 
422  c.  y .  of  rock  removed ;  dredged  across 
the  bar,  72,  860;  73,  1012. 

I  §78-74.  78.955  c.  y.  dredged; 
widening  of  the  channel  nusatisfactory ; 
jetty  commenced  at  Fort  Hale ;  work  on 
LndinfFton  Rook  delayed,  74,  101,  ii,  257, 

1  §74-75*  523  c.  y.  of  rock  removed 
and  Jetty  extended  with  material  from 
Ludington  Rock,  75, 104,  ii,  248, 252,  254. 

l§75-76.  43,606  c.  y.  dredged; 
channel  315  f.  wide  and  13  f.  deep ;  work 
snspended  on  Ludington  Rock,  76,  224; 

i§  76-77.  89,331  c.  y.  dredged, 
widening  channel  to  415  f.  and  to  depth 
ofl6f.,  77,  46,  212. 

I  §7§-79.  250,000  c.  y.  dredged,  79, 
57,336. 

l§79-§0.  125,890  c.  y.  dredged 
from  channel,  80,  444. 

1§§0-M1.  129,110  o.  y.  dredged 
from  channel,  81,  591. 

l§§l-§9.  117,400  c.  y.  dredged, 
completing  a  16- f.  l.-w.  channel,  with  a 
width  of  from  440  f.  below  Long  Wharf 
to  600  f.  at  bend  opposite  the  same,  82, 
608. 

l§§9-§8.  1,575  t.  granite  delivered 
and  600  1.  f.  dike  built;  also  100  f.  pile 
dike  completed  and  350  f.  partially  com- 
pleted, 83,  512. 

l§§3-§4.  2,094  t.  granite  delivered 
and  694  1.  f.  riprap  dike  built;  damage 
to  latter  repaired  and  barrel  beacons 
placed  on  channel  ends,  84,  645. 

l§§«(-§6.  Old  piers  at  Tomllnson's 
Bridge  and  portion  of  east  abutment  of 
same  removed;  64,192  c.  y.  dredged  from 
channel  area  above  and  below  the  bridge, 
86,  636,  637. 

l§§6-§7.  Channel  arm  of  dike  ex- 
tended 515  f.,  and  log  and  riprap  ice 
breaker  built,  87,  598. 

1§§7-N§.  4,951  t.  stone  delivered  in 
dike,  completing  same  for  a  length  of  .570 
f.,  88,  542. 

l§§§-§9.  5,081  t.  stone  placed  in 
the  dike,  89,  673. 

I  §§0-90.  5,379  t.  riprap  placed  in 
the  Sandy  Point  dike,  and  11,308  c.  y. 
dredged,  90,  620. 

I  §90-9 1.  139,806  c.  y.  dredged,  91, 
763. 

1  §99-93.  117,908  c.  y.  dredged,  93, 
922. 

1  §95-96.  93,501  c.  y.  dredged,  96, 
698. 

l§97-9§.  98,000  c.  y.  dredged,  98, 
956 

1§99-1900.  474,304  c.  y.  removed, 
1900,  1333. 
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NEW  HAVEN  HARBOR,  CONN.— Gontinaed. 


Physical  characteristics. 

Deseription  of  channelB  and  rocks,  68, 
751;  71,  769,  771,  776;  72,  866;  74,  ii, 
259;  75,  ii,  250;  78,  399;  79,  337. 

Tidal  obaervations,  71,  T75;  72,  879; 
79,  341. 

Table  of  depths  over  rocks,  72,  867, 
869,  870,  874. 

DesoriptioQ  of  New  Haven  Harbor  and 
its  sarroQiidings,  86,  636;  88,  540;  97, 
975. 

The  harbor  is  naturally  formed  by  an 
indentation  of  the  north  shore  of  Long 
Island  Soand  about  4  miles  long  and  1  to 
2  miles  wide,  into  which  flows  two  small 
streams,  97,  978. 

Plans.    (See  EHimaiei  and  PrcjecU,) 

Capt.  Prime's  method,  1871,  removing 
rocks,  71,  773. 

G.  H.  Mann's  method,  1871,  removing 
rocks,  71,  773. 

By  G.  H.  Mann,  1872,  to  discontinue  re- 
moval of  Middle  Rock  and  remove  Big 
Boil  Rock  to  a  depth  of  17  f.  below  m.  1. 
w.  and  Lndinf^n  Rock  to  a  depth  of  16 
f. ;  also  dredging  of  bar  and  other  minor 
improvements;  estimate,  $58,554,  72, 
878. 

By  Maj.  Warren,  for  removal  of  light- 
house from  entrance  to  southwest  ledge 
of  New  Haven  Harbor,  72,  890. 

H.  N.  Babcock,  1874,  recommends  the 
discontinuance  of  widening  the  channel 
below  Fort  Hale,  but  to  make  channel 
from  Lon^  Wharf  to  Tomlinson's  Bridge 
200  f.  wide  and  13  f.  deep;  estimate, 
$20,000,  74,  ii,  259. 

By  MaJ.  Barlow,  1879,  to  modify  the 
Tomlinson  Bridge,  79,  339. 

By  Col.  Houston,  1889,  formation  of  a 
larger  harbor  by  the  construction  of  two 
breakwaters,  the  first  commencing  at 
Lndingtons  Rock  and  extending  In  a 
southwesterly  direction  about  2  miles; 
second,  a  breakwater  to  commence  at  a 
point  in  the  prolongation  of  the  first  and 
about  one-half  mile  firom  its  western  ex- 
tremity, and  extending  in  a  northwest- 
erly direction  about  a  mile ;  the  cost  of 


these  works  is  estimated  at  about  $5,000,- 
000,  89,  679,  680. 

Projects.  (8eeii7«timatof«ndPlaii«.) 

The  earliest  project  for  the  exnenditure 
of  the  appropriation  of  $6,000  in  1852 
seems  to  have  been  for  the  removal  of 
Middle  Rock,  66,  7,  37,  which  was  in 
progress  in  1866-67,  67,  44,  451. 

The  project  of  1870  proposed  the  forma- 
tion or  a  dredged  channel  13  f.  at  1.  w.  up 
to  the  city  wharves,  71,  85,  769,  779.  In 
1871,  1872, 1875,  and  1877  the  project  was 
modified  so  as  to  provide  for  a  channel 
16  f.  deep  above  Fort  Hale  Bar,  72,  861 ; 
75,  ii,  249-251 ;  77,212;  79,336. 

In  1879  it  was  proposed  to  increase  the 
depth  over  Fort  Hale  Bar  by  the  con- 
struction of  a  dike  from  Sandy  Point, 
79  338. 

l^'rom'  1852  to  1886.  inclusive,  $261,000 
was  appropriated,  wnen  it  was  estimated 
that  $s0,000  would  be  required  to  com- 
plete the  project,  86,  637. 

In  1887  the  estimates  for  Sandy  Point 
dike  and  dredging  through  Fort  Hale 
Bar  were  revised,  requiring  $93,000  to 
complete  existing  project,  87,  600;  91, 
761. 

By  Maj.  Leach,  1897,  channel  20  f.  det^p 
through  Long  Island  Soundf  romTomlin- 
sons  bridge;  three  interior  basins  afibrd- 
ing  anchorage  with  depths  of  20,  16,  and 
12  f.  respectively,  and  adequate  connect- 
ing channels;  estimate,  $400,000,  97, 
978;  99,  1162. 

Sorveys* 

By  G.  H.  Mann,  1871.    71, 769 ;  72, 867. 

By  H.  N.  Babcock,  1873.     74,  ii,  259. 

Borings  made  in  bar  below  Fort  Halo, 
1880,  81,  592. 

Examination  of  channel,  1882,  82,  608. 

Resorvey  and  submission  of  plan  and 
estimate  ordered  by  act  of  June  3,  1896, 
made  m  1897  by  Maj.  Leach  (report  fa- 
vorable).   (See  Project.)    97,  975. 

Maps. 

Of  the  harbor,  79,  340;  82,  610:  84, 
646;  85,  644. 


NEUr  JEBSEV  AND   STATED    ISLAND   CHANNEL.    (See  Staten 

Island,  etc) 

NEW  JERSEY  CHANNEL.     (See  New  York  Hathor,  N.  Y.) 

NEW  LONDON  HARBOR,  CONN.    (See  Skaws  Cave,  Conn.;  Thames 

Biver,  Conn.) 


Appropriations. 

18^,  "$2,500,  80,  586. 

1881,  4,300,  81,  587. 

1882,  9,000,  82,  601. 
1884,  2,000,  84,  638. 
1886,   2,000,  86,  634. 


Total,  19,800 


Commerce. 

Commerce  to  be  benefited  by  fntnre 
improvement,  89,  745. 
.   Description  of,  1900,  1354,  1356. 


Contracts. 

1880.    W.Flannery,  dredging,  $1.87 
per  c.  y.,81, 588. 

1889.    J.  H.  Fenner,  dredging  and 

a  From  Thames  River  appropriation,  80,  686;  87,  666. 
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remoTftl  of  bowlders,  the  former  at  49 
cents  per  c.  y.  and  the  latter  at  $5.50  per 
t.,  83, 507. 

1889.  £.  Bramard,dredffing,39 cents 
per  c.  y.,  and  removal  of  bowlders  at  $3.90 
per  C.J.,  85, 642. 

1898.  R.  M.  Payne,  dredging  sand, 
40i  cents  per  o.  y. ;  bowlders,  $3.98  per 
c.y.,87,58(5. 

Enirineers. 

Chief  of  Enoinsbrs.  Reports,  81, 
90;  82,90;  83,86;  84,92;  85,82;  86,88; 
87,44;  88,46;  89,57,70;  90,51;  91,64; 
1900, 141. 

Enoinkbrs  in  Chargk: 

Maj.  J.  W.  Barlow,  1881-83.  Reports, 
81,586;  82,600. 

Lt.  Col.  W.  MoFarland,  1883-86.  Re- 
ports, 83, 506 ;  84, 638 ;  85, 641. 

Lt.  Col.  D.  C.  Houston,  1886-9L  Re- 
ports, 86,  632;  87,  .585;  (Col.),  88,  525; 
89, 659, 744 ;  90, 604 ;  91, 746. 

Maj.  8.  S.  Leach,  1900-.  Report,  1900, 
1351. 

Operations. 

I880-81.  1,222 c.y. material  dredged 
from  slioal  east  of  railroad  wharf,  81, 586. 

1 88 1-89.  140  t.  bowlders  and  6,619 
c.  y.  Htone  and  sand  removed  f^om  shoal, 
82,600. 

-  I8II9-88.    636  t.  bowlders  and  9,794 
c.  y.  sand  and  stone  removed,  83, 506. 

i 884-85.  2,725  c.  y.  sand  and  gravel 
dredged ;  1%2  c.  y .  bowlders  removed,  85, 
642. 


1886-87.  2,542  c.y.  sand  and  45  c.y. 
bowlders  removed  from  shoal ;  work  prac- 
tically completed,  87, 586. 

Physical  characteristics. 

Description  of,  88, 525 ;  89, 744 ;  1900, 

1353. 

Plans. 

By  Col.  Houston,  1888,  deepening  the 
shoal  between  tbe  city  wharves  and  the 
main  channel  by  the  excavation  of  a  l5-f. 
channel  200  f.  wide  and  3,000  f.  long,  ex- 
tending from  the  upper  end  of  the  steam- 
boat wharf  to  ChappelVs  lowei*  wharf; 
estimate,  $15,000, 89, 745. 

Projects. 

By  Mfg.  Barlow,  1878,  removal  of  sand 
and  bowlder  shoal  in  New  London  Harbor 
lying  east  of  the  New  London  Northern 
Railroad  Wharf  to  a  depth  of  16  f.  at  m. 
i.w. :  estimated cost,$6^800, 78,397.  After- 
warus  increased  on  account  of  diflSculty 
in  excavation  to  $24,000, 81, 586;  86,632, 
633 ;  8 7,  .585.  This  project  was  completed 
in  1888,  88,  526. 

Maj.  Leach  estimated,  1900,  U  would 
cost  $145,000  to  improve  harbor  with 
$1,000  annually  for  maint<enance,  1900, 
1355. 

Snrvc^ys. 

Survey  ordered,  and  estimate  of  cost 
of  improvement  called  for  by  act  of  Mar. 
3, 1899.  Report  made,  1900,  by  Maj.  Leach 
(report  favorable)  (see  Frojects),  1900, 
1352,  1355. 

Maps.    85,  642. 


]VE1¥  OREiEAllfS,  L4*    (See  MiaHsnppi  River;  Trantportatum  routeB  to  the 

seaboard. ) 

NEW  OK£.i: A!VS  TO  POIVT€HARTRAIN  RAILROAD  WHARF, 

L.A. 

SURVVY.     For  a  breakwater  for  harbor  of  refuge,  ordered  by  act  of  Mar.  3,  1879, 
79,  112. 

IVEHrPORT  CREEK,  HEAD  OF  l¥I€OIfriCO  RIVER,  MD. 


Enftrlneers. 

Chief  of  Enoinebks.    Report,    91, 
146. 

Enoikber  in  Charge.    Lt.  Col.  P.  C. 
Hains,  1891.    Report,  91,  1281. 

Physical  characteristics* 

Description  of,  91, 1281. 


Sorve;^. 

Examination  ordered  by  act  of  Sept. 
19,  1890,  made,  1891,  under  direction  of 
Lt.  Col.  Hains  (report  unfavorable),  91, 
1281. 


VEWPORT  HARBOR,   CAL.    (^ee  San  Diego  Harbor,  CaL) 

channel  8  f.  in  depth  at  m.  1.  w.  by  revet- 
ting head  of  sand  spit,  and  constructing 
eastern  jetty  of  stone  2,2(X)  f.  in  length 
and  a  western  jetty  3,(X)0  f.  in  length ; 
estimate,  $1,520,000,  88,  2120. 

Survey* 

Ordered  by  act  of  Aug.  5,  1886;  made, 
1888,  under  direction  of  Maj.  Benyaurd, 
87,320,2433;  88,2118. 


Chief  of  Engineers.  Report,  88, 
293. 

Engineer  IK  Charge.  Maj.W.H.  H. 
Benyaurd,  1886.    Report,  88,  2118. 

Physical  characteristics. 

Description  of,  88,  2118. 

Plans. 

By  M%j.  Benyaurd,  1888,  improving 
harbor  entrance,  securing  a  navigable 
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1873, 
1874, 
1875, 
1881, 
1883, 
1884, 
1886, 
1888, 
1890, 
1892, 
1894, 
1896, 
1899, 


$8,500, 
10,000, 
10,000, 
25,000, 
20,000, 
20,000, 
15,000, 
12,000, 
12,500, 
25,000, 
7,500, 
15,000, 
15,000, 


73,88. 

74,98. 

79, 106. 

81,563. 

88,  561. 

84,634. 

86,608. 

88,504. 

90,  574. 

92,627. 

99,685. 

96,653. 

99, 1134. 


Total,  195,500. 

Commerce. 

Important,  73, 964-966;  74,  ii,  226;  76, 
209;  77,  200. 

Contracts. 

t8Y4.  With  E.  R.  Seward,  dredging 
43,303  c.  y.,  15  oente,  79,  ii,  287,  288. 

1876.  William  Flannery,  dredging 
58,928  c.  y.,  14  cents,  79,  ii,  288. 

1881.  H.  £.  Dn  Bois,  dredging,  11 
cents  per  c.y.,  81, 562. 

I88)l.  E.  M.  Payn,  dredging,  19.9 
cents  per  c.  y.,  82,  561.  J.  H.  Fenner, 
dredging,  24^  cents  per  c.  y.,  83, 493. 

1K84.  Hartford  Dredging  Co.,  dredg- 
ing, 19  cents  per  o.  v.,  89, 604. 

1886.  Hartford  Dredging  Co.,  dredg- 
ing, 21}  cents  per  c.  y.,  87, 557. 

1801.  Hartford  Dredging  Co.,  dredg- 
ing, 20}  cents  per  o.  y.,  91, 721. 

1 898.  C.  W.  Antliony,  dredging,  12.9 
cents  per  o.  y.  r$19,000),  93,  838. 

B895.  J.  S.  Rogers,  ledge  removal, 
$10.57  per  c.  y.  ($5,000),  96,  653. 

1 806.  Hartford  Dredging  Co.,  dredg- 
ing, 37  cents  per  c.  y.  ($13,000),  97,  917. 

1899.  J.  H.  Fenner,  dredging,  11 
cents  per  c.  y.,  1900, 1268. 

Defense. 

Military  and  naval  importance  of  New- 
port, 73,965;  76,209. 

Enifineers. 

CiiiBF  ov  Enoinrbrs.  Reports,  72, 
85;  73,87;  74,  98;  79,  108;  76,  50;  77, 
44;  78,48;  81,  84;  82,  84;  83,  81;  84, 
87;  89,  75;  86,  75;  87,  38;  88,  40;  89, 
51;  90,46;  91,  57;  92,  61;  93,  64;  94, 
57;  99,64;  96,  64;  97,  76;  98,  79;  99, 
91 ;  1900,  105. 

ENGINBBRft  IN  CHAJRGB  : 

Maj.  O.  K.  Warren,  1872-83.  Reports, 
73,  964;  74,  ii,  225;  79,  ii,  287;  76,  208: 
77,  200;  78,  241;  (Lt.  Col.)  81,562;  82, 
560. 

Lt.  Col.  O.  M.  Elliot,  1883-87.  Re- 
ports,  83,493;  84,623;  89,603;  86,606. 

Maj.  W.  R.  Livermore,  1887-92.  Re- 
ports, 87, 554 ;  88,502;  89,628;  90,572; 
91,  719. 


Capt.  W.  H.  Bixby,  1802-95.  Reports, 
92,  &5;  93,  836:  94,  593;  99,  683. 

M%j.  D.  W.  Lookwood,  189&-.  Reports, 
96,  651:  97,  915;  98,  921;  99,  1132; 
1900,  1265. 

Assistant.  J.  P.  Cotton.  Reports, 
73,  965;  74,  ii,  226. 

Operations. 

1878-74.  11,530c.  y.  dredged  (Jetty 
150  f.  long,  bnilt  at  Goat  Island),  74,  U, 
226;  79,  li,  289. 

1 874-79.  43,303  c.  y.  dredged,  79, 
ii  288.  o     /       / 

*  1 879-76.  58,928  c.  y.  dredged  (smaU 
bowlders  removed),  76,  208. 

1 870-77 •  Large  bowlders  removed, 
77,  44.  200. 

188 1-89.  115,697  c.  y.  dredged  from 
anchorage  area,  82,  561. 

1889-88.  130,395  c.  v.  dredged  from 
below  Long  Wharf  and  from  spit  sonth 
of  Qoat  Island,  83,  493,  494. 

1884-85.  62,634  c.  y.  dredged  from 
varionsjpoints  in  the  channel,  89,  604. 

188»-8«.  20,184  c.  y.  dredged  from 
sonthern  harbor  entrance,  86,  607. 

1886-87.  56,353  c.  y.  dredged,  87, 
556. 

1887-88.  Excavation  of  13  f.  an- 
chorage area  completed,  88,  503. 

1889-90.  39,601  c.  y.  dredged,  90, 
574. 

1890-9I.  34,846  o.  y.  dredged,  91, 
720. 

1898-94.  152,340  c.  y.  dredged; 
1,134  c.  y.  of  bowlders  removed,  94,  594. 

1894-99.  2,000  c.  y.  dredged,  99, 
684. 

1896-97.  194  c.  y.  of  roclc  removed, 
96,  6.^. 

1897-98.  38,715  c.  y.  dredged;  215 
c.  y.  of  rock  removed,  97,  916. 

1 899-1 900.  97,833  c.  y.  of  gravel, 
clay,  and  mnd ;  14  c.  y.  of  bowlders  re- 
moved, 1900,  1267. 

Physical  churacteristics. 

Tides,  73,  965;  76,  50. 
Description  of,  89,  628. 

Private  (corporate)  worlc. 

Commission  appointed  to  establish  a 
new  pier  line,  73,  965,  966.  $40,000  ex- 
pended by  citizens  for  improvements,  73, 
966.  Dredging  done  and  wharves  built 
by  citizens,  74,  ii,  227;  79,  ii,  289. 

Projects. 

By  Lt.  Col.  Warren,  1873,  and  modified 
in  1882,  improvement  of  the  harbor  by 
dredging  the  southern  entrance  to  15  f., 
m.  1.  w.,  and  widening  the  same  to  a  line 
drawn  from  the  dolphin  which  marks 
the  spit,  clearing  the  permanent  dock  at 
Fort  Adams  by  100  f. ;  by  excavation  of 
a  channel  750  f.  wide  and  15  f.  deep  at  m. 
1.  w.  around  and  to  the  entrance  of  the 


a  Survey— report  Feb.  9, 1828;  estimate,  $18,669.12.    (H.  Doc.  No.  482,  &5th  Cong.,  2d  sesB.) 


ANALYTIOAL   AND  TOPICAL   INDEX   TO 
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bnoy  marking  Ooat  Island  Spit;  by  ex- 
MiTfttion  of  anchonge  area  to  am.  I.  w. 
depth  of  13  f. ;  also  for  exoavatton  of  a 
10  f.  ahamiel  aonth  to  a  point  oppoaite 
the  Om  Co.'e  wharf^  and  oonHtmotlon  of 
Jettiee  on  wertern  shore  of  Qoat  Island ; 
Mtimated  ooet,  1873, 972,000, 73,  964 ;  82, 
Sei.  Eatimate  of  revlaed  project  in  1882, 
*132,000,  82,  561;  85,  603,  601;  86,  606. 

In  1S90,  after  ttie  appropriation  of 
•133,000,  it  was  eetimated  tbat  «2T,500 
would  be  required  for  oompletion  of  the 
project,  90, 5TG. 

In  1892  the  project  vaa  extended  to  in- 
olnde  the  removal  of  the  ipll  at  the 
aonthem  end  of  Goat  Island  to  a  depth  of 
16  f.,  at  an  estimated  ooat  of  431,200,  in- 


Bj  MbJ.  Lockwood,  189B,  deepening  a 
sm^l  area  near  the  dolpbin  on  Ooat  la- 
land,  and  for  extending  the  10  f.  anchor- 
age area,  99, 1133. 


By  J.  I'.  Cotton,  1872.     Beport,  73, 966. 

Survey  was  made  in  1897  li;  M^.  Look- 
irood  for  the  establishment  of  harbor 
inea  in  Newport  Harbor,  98,  922. 

Mapb.    84,624;  85,  605;  93,  838;  95, 


NEWPORT  HARBOR,  R.  I.    [Spit  at  sonth  end  of  Islnnd.) 


EB|[liieer«. 

CHixr  OF  Enginbsrs.  Report,  91,  t 
Emoinibr  in  Chakok.  U^).  W.  : 
I.     EepoK,  91,  73d. 


a  ehoal  at  tbe  soath  end  of  Goat  Inland 
to  a  depth  of   16  f.  at  m.  1.  w. ;  estimate 
«24,2D0,  91,  736. 
Survey. 

Examination  ordered  by  act  of  Sept.  19, 
1890,  made,  1890,  nnder  direction  of  M^. 
Livermore,  91,  736. 


Total,) 
C*IB 


1,000 


.Berce. 

Commerce  decreasing,   93,   1403:   94, 
1039:  9S,  1329. 

Slight  increase  over  preceding  years, 
99,1501;  1900,1812. 
ContracU. 


Co^  dredging,  49  cents  per  o.  y.,  91, 1381. 

The  contract  with  the  Alabama  Dredg- 
ing &.  Jetty  Co.  allowed  to  expire  by 
limitation,  93,  1402. 
Bairlaeers. 

CHtRF  OP  KKonraKRS.    Beporta,  81, 
168;  83,  163;  83,  169;  84,  174;  85, 


86.  165  87,  129;   88,  123;  89,  142;  90, 
128;  91,  163;  92,  163;  93,  176;  94,  162; 
95,  IM;  96,  166;  97,  206;  98,  208;  99, 
239;  1900,272. 
Enoinbrks  in  Charoi: 

Capt.  J.  Uercur,  1881-84.  Reporta,  82, 
1117;  83,865. 

Capt.  F.  A.  Hiuman,  1884-86.  Beport, 
84,  1046. 

Capt.  W.  H.  Bixby,  1885-92,  Reports, 
85.1083;  86,991;  87,1039;  88,  886;  89. 
1078;  90,1141;  91,1379. 

Uai.  W.  S.  Stanboii,  1893-95.  Reports, 
92, 1149:  93, 1400;  94, 1037;  95, 1328. 

Lt.  CoL  D.  P.  Heap,  1896.  Report,  96, 
1120. 

Capt.  W.  E.  Craighill,  1897-98.  Re- 
porte,  97, 1399 ;  98, 1250. 

Capt.  E.  W.  Van  C.  Liioaa,  1899-.    Re- 
ports, 99,  1501;  igoo,  1812. 
Assistants  : 

J.  P.  Darling.     Report,  82,  1118. 

E.  D.  Thompson.  Reports,  87,  1041; 
88,  887;  89,  1079;  90,  1143. 

W.  n.  Chadboume.  Report,  91,  1381. 
Operations. 

I§8S-86.    34,991  o.  ;.  dredged  from 
cut  throagb  manh  at  Cedar  Biish  Cove, 
86,902.- 
00  (H.  Doe.  No.  4S2.  (Sth  Code..  M  >>e«l. 
IF  to  FamliOD  Soniid  and  for  ImpniTiiig  Sew  Rtvar. 
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188T-8§.  24,861  o.  y.  dredged,  88, 
886. 

1 890-01.  530  1.  f.  oyster-shell  dike 
built.  91, 1380. 

IS04-05.  i,49o  1.  f.  training  dike 
built  ftt  Cedar  Bmah  marsh,  95,  1328. 

Ii«05-00*  Bepairs  made  to  dike  at 
Cedar  Brush  marao,  96,  1120. 

Physical  characteristics. 

Description  of;  88, 885 ;  93,  1400. 
Tidal  observations,  94, 1038,  1039. 

Projects. 

By  Capt.  Mercnr,  1882,  excavation  of  a 
channel  7,000  f.  long.  150  f.  wide,  and  5  f. 
deep  at  m.  1.  w.  thrbngh  the  bar  at  New 
Biver  Inlet,  connecting  the  npper  river 
with  the  ocean.  Estimate,  $40,000,  82, 
1117;  91,1381. 

In  1885  the  location  of  the  hitherto  pro- 
posed channel  was  slightly  changed,  85, 
1062;  87, 1040. 

By  Mi^.  Stanton,  1892,  for  modification 
of  existing  project  to  provide  for  restric- 
tion of  the  width  of  two  cuts  to  be  made 
to  width  of  those  existing,  40  f.  through 
Cedar  Brush  Marsh  and  100  f.  through 
Wrights  Island,  93, 1401. 

In  1893  MaJ.  Stanton  estimated  that  it 
would  cost  $13,000  to  dredge  10,000  c.  y. 
to  restore  a  depth  of  4  f.  through  four 
shoals  at  the  ends  of  the  two  cuts  above 


mentioned,  and  to  construct  regulating 
works,  3,750 1.  f.  of  revetment  along  the 
upper  part  of  Cedar  Brush  Marsh  to  be 
inoladed,  93,  1401. 

In  1893  the  nbandonment  of  dredging  a 
cut  through  Cedar  Brush  Marsh  was  or- 
dered by  the  Chief  of  Engineers,  it  being 
apparent  that  its  maintenance  would 
require  continual  redredging,  94,  1038. 

By  Maj.  Stanton,  1894,  for  a  training 
dike  of  piles  and  sheet  piling  at  Cedar 
Brush  Marsh  for  the  maintenance  of  4  f. 
depth  to  be  obtained  by  dredging;  esti- 
mated cost,  $5,000,  94, 1038. 

In  1897  Capt.  Craighill  estimateil  that 
$1,000  would  be  required  annually  for 
maintenance,  98, 1250. 

Sorve^s. 

Examination  ordered  by  act  of  Mar.  3, 
1881,  made,  1882,  under  direction  of  Capt. 
Mercur,  82, 1117. 

Survey  of  river  f^om  Cedar  Brush  Marsh 
to  the  Ocean  Bar,  made,  1890,  under  direc- 
tion of  Capt.  Bixby,  90, 1142. 

Survey  was  made  of  Cedar  Brnsh  Marsh 
and  Wrights  Island  channels  under  direc- 
tion of  Mf\|.  Stanton,  1893,  93, 1401. 

Examination  made,  1900,  by  Capt.  Lu- 
cas, 1900,  1812. 

Maps,  90, 1144 ;  91, 1381 ;  93  1402 ;  95, 
ir^28. 


NEUr  RIVER,  VA.  AIVD  IT.  VA. 


Appropriations. 

1876.  $15,000,  76, 91 ;  77, 62, 332. 

1878,  15,000,  78, 69, 499. 

1879,  12,000,  79, 79, 531. 

1880,  24,000,80,677. 

1881,  24,000,81,909. 

1882,  12,000,82,919. 
1886,  10,000, 86, 1600. 

Total,  112,000 

Commerce. 

Mineral  and  agricultural  resources  of 
country  tributary  to,  73, 78, 843, 848;  75, 
ii,  134, 138. 

Bequirements  of  present' commerce,  73, 
78, 843, 848. 

Necessitv  of  improvement  from  Lead 
Mines  to  Virginia  &  Tennessee  B.  B.,  73, 
78,848,854;  77,62,332;  79,535. 

Engrineers. 

Chuef  of  Enoinkbrs.  Beports,  73, 78 ; 
75,95;  76,91;  77,62;  78,69;  79,79,81; 
80,  107;  81,  144;  82,  140;  83,  144;  84, 
149;  85,  287;  86,  281;  87,  251;  88,  225; 
89,  261;  90,235;  91,  302;  92,  289;  93, 
328;  94,  301;  95,  335;  96,  292;  97,  379; 
98,367;  99,431. 

Engineers  in  Charge: 

Maj.  W.  P.  Craighill,  1873-94.  Beports, 
73,842;  77,  331;  78,  495;  79,  530,  853; 
(Col. },  80, 676 ;  81, 904, 909 ;  82, 912 ;  83, 


699;  84,  928;  85,  1859;  86,  1599;  87, 
1925;  88,  1760;  90,  2249;  91,  2430;  92, 
2071;  93,2603;  94,1965. 

S.  T.  Abort,  U.  S.  C.  E.,  examination  of 
river.     Report,  75,  ii,  133. 

Capt.  T.  Turtle,  1889.    Keport,89, 1961. 

Lt.  Col.  P.  C.  Hains,  1895>97.  Beports, 
95, 2465 ;  96, 2264. 

Maj.  J.  F.  Gregory,  1897.  Beport,  97, 
2563. 

M%j.  W.  H.  Bixbv,  1898-99.  Report, 
98, 2140. 

Capt.  H.  F.  Hodges,  1899.  Report,  99, 
2498. 

Assistants  : 

N.  H.  Hutton,  73,  842.  Beport,  73, 
844. 

C.  B.  Boyd,  73,  842.    Beport,  73,  849. 

Capt.  J.  W.  Cuyler,  77,  332.  Reports, 
78,495;  79,531. 

A.  M.  Scott.     Report,  79,  536. 

W.  P.  Smith.  Reports,  79, 538 ;  80,  678 ; 
81,  904;  82,  912;  83,  700;  86,  1600;  87, 
1926;  89,  1961;  90,2249. 

Capt.  T.  Turtle.    Report,  83,  704. 

E:  sti  ni  ates.  ( See  Plans  and  PrcjecU. ) 
For  keel-boat  improvement,  1872,  to  a 
depth  of  2  f.  from  mouth  of  Green- 
brier River  to  Lead  Mines,  in  Wythe 
County,  128  miles,  $100,000,  73,  843,  848. 
852,853;  76,  91 ;  77,  62,  33L  Increased 
to  $156,100,  79, 531, 532.    Or  for  a  steam- 
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boat  navigation  to  a  depth  of  3  f., 
$750,000,  73,  843,  848.  Reviaed  in  1873  to 
$1,017,000,  73,  78.  853,  854;  76,  91;  77* 
62,  331 .  If  1  ast  improvement  extend  only 
from  Lead  Mines  to  croeeing  of  Virginia 
&  TeuueBsee  R.  R.,  40  mi  lee,  $350,000, 
73,  78,  848,  854 ;  77,  62.  Or  for  steam- 
boat improvement  to  depth  of  5i  f.  from 
month  of  Greenbrier  River  to  Lead  Mines 
by  lock  and  dams,  $2,500,000,  73,  854; 
76,  91. 

By  W.  P.  Smith,  1879,  for  improvement 
from  Lead  Mines,  in  Wythe  County,  to 
mouth  of  Wilson  Creek,  Grayson  Conutv, 
for  keel-boat  navigation,  with  channel  30 
f.  by  2  f.,  $115,000,  79,  539,  643.  Or  for 
steam l>oat  navigation  by  channel  90  f.  by 
3  f.,  obtained  by  grading  river,  to  slope 
not  exceeding  1  in  400,  and  also  by  use  of 
locks  and  dams,  $1,200,000,  79,  539,  544. 
Or  for  a  steamboat  navigation  with  a  5  f. 
depth,  by  locks  and  dams,  $1,600,000,  79, 
539,  544. 

Amount  required,  1879,  for  completion 
of  existing  project,  $114,160,  79,  531. 

Operations. 

•1 P)  7  7-7  § .  Removal  by  hired  labor  of 
rock  and  bowlders  from  channel,  and 
construction  of  wingdama  and  training 
walls ;  details  of  rock  removal,  78,  69, 
496,  499. 

187§-''9.  Continuation  of  opera- 
tions of  previous  year ;  details  of  rock 
removal,  79,  79,  531,  533,  535,  537. 

1^  79-80.  Channel  50  f.  wide  and  2  f. 
deep  at  1.  w.  excavated  from  Blue  Stone 
River  to  War  Ford  Shoals,  80,  678. 

1880-81.  Channel  50  f.  wide  and  2 
f.  deep  at  1.  w.  excavated  from  H in  ton 
Landing  to  Harveys  Falls,  a  distance  of 
18  miles,  81,907. 

1881-8^.  Channel  of  above  dimen- 
sions excavated  for  a  distance  of  26  miles ; 
also  2if  miles  of  wing  dam  and  training 
wall  built,  82,  913-918. 

1889-88.  2,000  o.  y.  rock  and  gravel 
removed,  forming  a  channel  of  former 
dimensions  for  a  distance  of  8  miles,  83, 
702,  703. 

1885-86.  1,371  c.  y.  dredged  in  con- 
tinuation of  channel  already  funned; 
1,863 1.  f.  wing  dams  and  sustaining  walls 
built,  86,  1600. 

1888-89.  Drilling,  blasting,  and 
rock  removal  begun,  89,  1962. 

1889-90.  2,204  c.  y.  excavated  and 
built  into  training  and  wing  walls,  90, 
2250. 

Physical  cbaracterlstlcs. 

Description  of,  73,844;  75,  ii,  133; 
78,  496;  79,  539. 

Discharge  of,  73,  845;  78,  497;  79, 
540;  fall  of,  73,  846;  78,  497;  79,  540. 

Iron,  copper,  lead,  and  zinc  deposits, 
73,  848;  75,  u,  135;  79,  545. 


Geology  of  basin,  73,  849;  75,  ii,  133; 

78,  498.     (See  James  and  Kanawha  Hiver 
Water  Line.) 

Plans.    (See  Eeiimates  and  Proieets,) 

From  month  of  Greenbrier  River  to 
Lead  Mines,  128  miles.  For  keel-boat 
navigation  to  depth  of  2  f.,  bv  excavation 
of  sluices  SO  f.  wide  throngh  shoals  and 
ledges,  aided  in  places  by  slight  brush 
and  stone  dam  deflectors,  cost  $100,000, 
73,  7K,  843,  848,  852;  76,  91 ;  77,  62, 331. 
For  steamboat  navigation,  to  depth  of  3 
f.,  by  excavation  of  sluices  90  f.  wide 
through  shoals  and  ledges,  with  grade 
not  exceeding  1  f.  in  400  f.,  and  at  points 
with  excessive  fall,  looks  and  dams,  and 
short  lateral  eanals,  looks  90  by  26  f., 
coat  $1,017,000,  73,  78,  843,  848,  853 ;  76, 
91 ;  77, 62, 332.  Portion  of  river  between 
Lead  Mines  and  crossing  of  Virginia  and 
Tennessee  R.  R.  should  be  first  improved, 
73,  78,  848,  854;  77,  62.  For  steamboat 
navigation,  to  depth  of  5^  f.,  by  locks 
and  dams,  cost  $2,500,000,  73,  854;  76, 
91. 

Possibility  of  improving  river  above 
Lead  Mines,  by  locks  and  dams,  75,  ii, 
134,  138. 

By  W.  P.  Smith,  1879,  improving  river 
from  Lead  Mines,  in  Wytuo  County,  t-o 
mouth  of  Wilson  Creek,  Grayson  County : 
1st,  By  a  two  (2)  f.  navigation  for  keel 
boats,  channel  30  f.  wide,  with  towpaths 
at  falls  and  rapids,  cost  $115,000,  79, 
539, 54.%  544.  2d,  For  steamboat  naviga- 
tion with  channel  3  f.  by  90  f.,  aided  by 
28  locks  and  dams,  cost  $1,200,000,  79, 
539,  544.  3d,  For  steamboat  navigation 
with  channel  5  f.  by  90  f.,  cost  $1,600,000, 

79,  539, 544. 

Projects.  (See  Estimates  and  Plans,) 
For  improvement  from  mouth  of  Green- 
brier River  to  Lead  Mines,  for  keel-boat 
navigation  to  depth  of  2  f.  and  width  of 
30  f.,  with  a  view  to  its  utilization  and 
adaptation  at  some  future  time,  when 
the  improvement  to  depth  of  5  f.  shall 
be  made — first  improvement  to  be  made 
near  New  Kiver  Bridge,  so  as  to  facilitate 
communication  with  Virginia  and  Ten- 
nessee R.  R. ;  estimated  cost,  $156,160, 
77,  62,  332;  78,  69,  495;  79,  530. 

In  1880,  $66,000  having  been  appropri- 
ated since  1876,  the  project  was  moditieil 
so  as  to  embrace  that  part  of  the  river 
between  mouth  of  Wilsons  Kiver  and  Leail 
Mines,  at  an  estimated  cost  of  $2(^,000, 
80,677. 

Surreys. 

By  Moore  &  Briggs,  1819,  for  State  of 
Virginia,  from  mouui  of  Greenbrier  River 
to  Sinking  Creek,  73,  843,  844. 

By  Maj.  Craighill,  1872,  from  Green- 
brier River  to  Lead  Mines,  in  Wythe 
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Goanty,  128  mU«6,  73,  78,  842,  844;  77. 
331. 

Exxunination  bv  8.  T.  Abert,  U.  S.  C.  £., 
1874,  irom  Lead  Mines,  in  Wytbe  County, 
to  month  of  Wilson,  in  Grayson  Connl^, 
Va.,  75,  95,  133.    Instromental  surrey 


reoommended,  75,  ii,  138;  ordered,  1878, 
78,  70;  made,  79,  538. 

Of  river  at  Ingles  Falls,  78,  498. 
Of  river  at  FMls  Branch,  78,  498. 


NEir  RIVER  TO  BEAUFORT   HARBOR,   IV.  €•  (waterway). 

(See  BeoMfori  Harbor  and  New  River,  N,  C.) 

1VE1¥   RITER   TO   Sl¥AIVSBORO,    IV.   €.    (inland     waterway). 


Appropriation. 

1^,  $5,000,  91,  1378. 

Commerce. 

Prospective  increase  in,  to  result  from 
improvement,  89,  1125. 

Desoription  of,  93, 1399.  A  railroad 
operating  from  New  River  to  Wilming- 
ton had  diminislied  or  totally  destroyed 
regular  navigation  of  the  stream  in  1893, 
93, 1400;  95, 1327. 

EniTineers. 

Chikf  or  Enginkbbb.  Beports,  89, 
148;  91,  162;  92,  163;  93,  176;  94,  161; 
95, 184. 

Enginekrs  in  Charge: 

Capt.  W.  H.  Bixby,  1888-92.  Reports, 
89,  1124;  91,  1376. 

Maj.  W.  S.  Stanton,  1892-95.  Reports, 
92, 1146;  93,  1399;  94,  1037;  95,  1327. 

Assistant.  W.  H.  Chadboame.  Re- 
port, 91, 1378. 


Operations. 

i  894-95.  No  work  done  up  to  this 
time  on  account  of  a  claim  of  a  private 
corporatiou  to  control  of  the  streaui,  95, 

Pliysical  ciinracteristics. 

Description  of.  The  ocean  is  a  few 
hundred  yards  distant  on  one  side,  and  u 
railroad  rnns  on  the  other  side,  89, 1125; 
95, 1327. 

Projects. 

By  Capt.  Bixby,  1889,  excaration  of  a 
3  or  4  f.  navigable  channel  from  Swans - 
boro  to  New  River;  estimate,  $43,000, 
89,  1127;  91,  1377. 

Snrve^rs. 

Examination  ordered  by  act  of  Aug.  11, 
1888,  made,  1889,  under  direction  of  Capt. 
Bixby,  89,  1124. 

Survey  made,  1891,  under  direction  of 
Capt.  Bixby,  92,  1146. 

Maps.    91, 1378. 


ni^y^  BOCHELE.!:,  IV.  Y.    (See  Echo  Harbor.) 


A  ppropriationft.a 

1881,  ^,000,81,644. 

1882,  15,000,  82,  667. 


Total,  35,000 

Contract. 

1881.  £.  R.  Seward,  dredging  and 
rock  removal,  82, 668. 

Engineers. 

Chirf  of  Enoiksrrs.  Reports,  80, 
85;  81,108;  82,105;  83,98;  84, 105;  85, 
88;  86,89;  87,53;  88,54;  89,67;  90,60; 
91, 74. 

Enoinksss  in  Oharob: 

Col.  J.  Newton,  1880-84.  Reports,  81, 
643;  82,666;  83,547. 

Capt.  J.  Mercur,  1884-85.  Report,  84, 
709 

lit.  Col.  W.  MoFarland,  1885-86.  Re- 
port, 85, 661. 

Lt.  Col.  D.  C.  Houston,  1886-91.  Re- 
ports, 86,  654;  87,  626;  (Col.)  88,  572; 
89,  719;  90,654;  91,804. 


Assistants: 
R.  H.  Talcot.    Report,  81, 645. 
Lt.  G.  McC.  Derby.    Report,  84, 711. 

Operations. 

1991-89.  Channel  100  f.  wide.  Of. 
deep,  and  1,500  f.  long  dredged  around 
Glen  Island,  82, 666. 

1 998-94 .  Removal  of  Coming  Rock 
to  a  least  depth  of  12  f.  at  m.  1.  w.  com- 
pleted, 84,  710. 

1987-89.  Steam  drilling  plant  re- 
paired, and  229  c.  y.  of  rock  removed,  88, 
573. 

1889-90.  40,700  c.  y.  dredged  with 
hired  labor,  90, 655.  Improvement  prac- 
tically completed  save  removal  of  Rock 
C,  which  is  not  considered  necessary ;  no 
further  work  is  therefore  proposed,  90, 
656. 

Piiysicai  cliaracteristics. 

Description  of,  88, 572;  89,719. 

Projects. 

By  Col.  Newton,  1881,  excavation  of  a 
channel  100  f.  wide  and  8  f.  deep  at  m.  1.  w. 


a  Act  Aug.  11,1888,  reappropriated  remainder,  98,174.79  unused. 
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ftToond  sonth  end  of  Glen  Island;  also 
formation  of  approaohna  to  (Jlen  Island 
and  Flat  lalana  by  removal  of  (horning 
Rock  to  12  f.  and  Rock  C  to  n  depth  of  <J 
f.  1.  v.,  and  theremoval  of  partof  a  reef 
at  the  entrauoe  to  the  dredged  chanael ; 
estimate,  »10,82S,  81,  645;  66,  654;  87, 


Surreys. 

Ordered  b;  act  of  June  14, 1880,  made, 
1881,  nnder  direotiou  of  Col.  Newton, 
81,644. 

Examination  of  channel  dredged  in 
1881,86,664. 

Haps.    83,654,666. 


NEW  SHOREHAin,  K.  I.     (See  llloek  Iiland;  nrtnl  Sail  Pond.) 
NEVFTON  <;REEK,  N.  J. 


ENvin««r8. 

Chirk  ok  KNGiNEEiia.     Reportt,  SI, 
139;  83,136;  84,  139. 

ENniNRRRiNt'iiARiiK.     Capt.W.  Lnd- 
low.     Kejiort,  83,  KOS. 
Obtitnirtl*Bs. 

t  of  the  permanent  liridKeH 


Sarve}'. 

Kxauiiuation  ordered  by  a<^t  of  Mar. 
'3,  IK»I.  made  nnder  direr.tiua  of  Ckpt. 
Ladlow  (BOB  Obitmcliom),  82, 1405. 


NEWTOWN  CREEK.  N.  Y. 


0,  80,  510. 

0, 83,  663. 

0,  84,  727. 

0,  86,  719. 

0,  88,  609. 

0,  90,  723. 

0,  93,  Ki:l. 

,,      0,  95,  aitti. 

1S96,  30,000,  96,  7IB. 
1897,     183,000,97,  1127. 

ToUl,  410,500 

CoNimercc. 

Itiiportuot,  78,  427,  428. 

I.arge  trade  in  oil,  80,  !>10. 

Value  of,  83,  562.  ' 

Dencription  of  West  Branch,  9S.  1(108. 

('onni'ction  with  FluBhiag  Bay:  l>e- 
aoription  of  probable  comuerue,  97, 1159. 
Contracts. 

1880.  W.  I'lannery,  dredginf;,  -13 
cents  per  cl  y.,  81,  640. 

1^83.  H.  N  &.  A.  J.  Benrdflley, 
dredging,  27  cents  per  c.  y.,  83,  563. 

I MM4.  Atlantic  DredgiuK  Co.,  dredg 
ing,  23}  cents  per  c.  j.,  85,  669. 

I M8T.  MorrtttJi.  CummingB  IJredging 
Co.,  dredging,  32  cents  and  34^  cents  per 
c  v.,  87,702. 

IBS9.  J.  A.  Sinimons,  dredging,  18) 
oeutspert.  y.,  89,779. 

1890.  Atlantic  Dredging  Co.,  drt'dg- 
ing,  26  and  10  centa  per  c.  y.,  91,  910. 

1893.  T.  Potter,  dredging,  26,  29, 
40,  and  70  cants  per  o.  y.  ($^,633.30),  93, 
1049. 

1 894.  T.  Potter,  dredging,  24  and  27 
centa  per  c.  y.  ($18,900),  99,  %I9. 

1896.  .P.  U.  t'euuer,  dredeing,  ITg 
cents  per  c.  y. ;  removal  of  honlders,  #8 
per  c.  J.,  $1^,268.75),  97,  1127. 


CiciKK  iif  ENr.iNZERH.  Reports,  78, 
58;  79,06;  80,83;  81, 102;  83,  10S;83, 
101;  84, 107,  122;  85,91;  86,96;  87,60; 
88,  61;  89,  76;  90,  68;  91,  87;  92,  91; 
93,99;  94,89;  95,102,121;  96,  92;  97, 
128,  139;  98,  123;  99,  137;  1900,  155. 

KN<itNEKRB  IN  CBAROR: 

Lt.  Col.  J.  Newton,  1879-8.^.  Reporta, 
78,427;  {Co1,)80,509;  81,638;  83,  Bill. 

Lt.  Col.  0.  L.  Gillespie,  1883-85.  Re- 
porte,  83,  561;  84,  726,  765. 

Lt.  Col.  W.  UcFarlaud,  1885-89.  Re- 
ports,  85,   668;  86,   717;   87,   699;   88, 

Lt.  Col.  Q.  L.  GUlespie,  1889-95.  Ke- 
portB,89,  777;9O,720;91,  906;  92,810; 
93,  1044;  94,  757;  95,  935,  1006. 

Mai.  H.  H.  Aduus,  18^6-98.  Reports, 
96,  7.'>9;  97,  1135,  1159;  98,  1022. 

Lt.  Col.  W.  H.  H.  Benyanrd,  1899. 
Report,  99,  1239. 

MaJ.  E.  II.  BnfTner,  1900~.  Report, 
1900,  1411. 

AaHiflTAirr.     A.   Doerflinger.     Report, 
84,767. 
Obstructions. 

In  1892  the  Secretary  of  War  directeit 
that  the  Meeker  ov(-nun  bridge  should  bo 
altered  to  conform  to  the  biilkliead  line. 
and  should  he  provided  with  dra 
ing  on  either  aide  of  the  pivot  pie 
wide  in  the  clear,  93, 1047.  Alter 
completed,  94,759. 

In  1893  the  Mt.  Vernon  avenue  bridge 
was  considered  an  obstruction,  93,  1047. 
Repair  and  maintenance  of  *he  bridge. 
and  ite  operation  by  a  modern  motor  itt- 
tachrnent  was  orderiid  by  the  Secretary 
of  War  in  1893, 94,  759.  Plans  for  a  lift 
bridgi^,  and  for  a  temporary  bridge  dar- 
ing thu  construction  of  the  former,  ap- 
proved by  the  Secretary  of  War,  95,939. 


r6if. 


BKPOBT8   OF   CHIEF  OF  EKGINEEBS,  U.  8.  ARMY. 


813 


!«i:i¥T01¥]V  CREEK,  N.  Y.—Continued. 


List  of  bridges  crossing  the  creek,  94, 
759. 

O|»eratlons. 

l«iMO-8l.  Channel  60  f.  wide  and 
18  f.  deep  dredged  from  mouth  of  creek 
to  Vernon  avenue,  81, 638. 

I889-§3«  52,005  c.  y.  drerlged  f^oni 
channel  at  bridge,  83,  56J. 

1 884-85.  51,468  c.  y.  ilredged  from 
channel,  85,  669. 

l88e-87.  24,675  c.  y.  dredged,  87, 
700. 

1887-88.  50,248  c.  y.  dredged,  88, 
608. 

1888-)^9.  7,738  c.  v.  dredged,  89, 
779. 

1 889-90.  83,850  c.  y.  dredged,  90, 
722. 

18'^a-91.  78,520  c.  y.  dredged,  92, 
909. 

1891-92.  15,648  c.  y.  dredged,  92, 
812. 

1892-9S.  91,981  c.  y.  dredged,  93, 
1047. 

1894-95.  72,394  c.  y.  dredged  and 
about  150  tons  bowlders  removed,  95, 
937. 

189e-97.  136,158  c.  y.  dredged  and 
99  c.  y.  bowlders  removed,  97, 1126. 

1 897-98.  423,587  c.  y.  dredge<l  and 
95  c.  y.  bowlders  removed,  98, 1023. 

1898-99.  456,637  o.  y.  dredged  and 
268  c.  y.  bowlders  removedi  99, 1240. 

Physical  cbaracteristlcs. 

Description,  78,  427,428;  88,606. 

Description  of,  West  Branch,  95,  1007. 

Description  of,  proposed  connection 
with  Flushing  Bay,  97, 1159. 

A  portion  of  the  West  Branch  a  canal 
bnilt  by  private  enterprise  for  the  reola 
mation  of  land  for  profit,  95, 1008. 

In  1896  there  was  no  connecting  chan- 
nel between  Flashing  Bay  and  the  creek. 
The  two  waters  were  separated  by  4 
miles  of  land.  Connection  was  sought 
as  a  means  of  freeing  the  creek  from  sew- 
age, etc.    97, 1159, 1160. 

Plans* 

By  Lt.  Col.  Newton,  1878,  removing  de- 
posits to  14  f.  in  depth.  £8ti mated  cost, 
$2,000.  Repeated  dredging  would  be  re- 
quired to  maintain,  78,  42^  429. 

Private  work. 

Much  of  the  West  Branch  was  dredged, 


rectified,  and  deepened  by  private  enter- 
,  prise,  the  excavated  mat-erial  beinff  used 

to  rerlaim  land  from  the  neighboring 
,  marshes  before  1895, 95, 1007. 

'  Projects. 

I      By  Col.  Newton,  1880,  improvenioitt  of 

I  the  creek  by  deepening  the  channel  from 

;  18  to  21  f.  ].   w.   and  200  f.  wide  from 

month    to    Vernon    avtmne;     estimate, 

$U,050,  80,  511;  81,  636;  82,  662;  86, 

96. 

By  Lt.  Col.  Gillespie,  1884,  improvement 
of  creek  from  Vernon  Av«'nuo  Bridge  tu 
head  of  navigation  by  excavation  of  a 
channel  from  125  to  150  f.  wide,  and  with 
a  depth  of  18  f.  to  the  Central  Oil  Works, 
15  f.  to  Qneens  County  Oil  Works,  12  f. 
to  Nicholas  Chemical  Works,  and  10  f. 
thence  to  the  head  of  navigation;  esti- 
mate, $255,569,  84, 766 ;  86, 718 ;  87, 699 ; 
92, 810. 

In  1896  MaJ.  Adams  estimated  it  woald 
cost  $450,000  additional  to  obtain  a  depth 
of  18  f.  and  width  of  125  f..  and  the  con- 
struction of  Boch  a  channel  was  author- 
ized by  Congress  in  1896,  96,  761, 762. 

Surveys. 

Examination  at  junction  with  ICast 
River  made,  1878,  under  direction  of  Lt. 
Col.  Newton,  78,  427. 

Ordered  by  act  of  Mar.  3,  1879,  niMle, 
1880,  under  direction  of  Col.  Newton,  79, 
66;  80,  510. 

From  month  to  Metropolitan  avenue 
ordered  by  act  of  Aug.  21,  1HH2,  made, 
1882,  under  direction  of  Maj.  (iilJeHpie, 
84,  766. 

Examination  of    West    Branch    from 

Metropolitan  Avenue  Bridge  to  tho  head 

I  of  navigation,  ordered  by  act  of  Aug  17, 

1894,  made  by  Lt.  Col.  Gillespie  iu  1894. 

Report  unfavorable,  95,  1006. 

'      An  estimate  of  the  cost  of  securing  an 

,  18-f.  channel  depth  with  width  of  125 

f.  was  called  for  by  joint  resolution  of 

Congress  dated  Mar.  11,  1896,  submitted 

by  Maj.  Adams  in  thai  year  (see  Projects), 

96,  763. 

Examination  with  a  view  to  the  con- 
struction of  a  channel  counectiU|j:  Flush- 
ing Bay  with  the  creek,  ordered  by  act 
of  June  3,  1896,  made  in  that  .year  by 
MaJ.  Adams.  Report  unfavorable,  97, 
1159. 

Maps,  85, 668. 


NEir  YORK  HARBOR,  N.  ¥•  (See  Buttermilk  Channel;  Eaai  Hirer;  Har- 
lem River:  Hudson  Biver;  Staten  Island  and  New  Jersey  Channel;  Transportation 
Routes  to  the  Seaboard;  Wallabout  Channel.) 

Parts.  Totals. 

A.— Bandy  Hook  entrance $115,000 

B.— New  York  Harbor 2,896,530 

C— Battery  and  GovemoiB  Island,  channel  between 

Total 8,011,530 


ANALYTICAL   AND  TOPICAL   INDEX   TO 
NEir  YORK  HABBOB,  N.  T.— Contioaed. 


1ST3,        l&,000,73,6e,»41. 
Total,    115,000 
Contracts. 

IS«8.     NeptDoe  Submarine  Co.     Ro- 
movalof  wreok,  H3,000,69,  106;  70,41. 

EMKineers. 

<JHIKV  OF   Enginekrk.     Reports,  69, 
5S;  70,74;  73,86. 

ENUlHItBR    IN     CflARGB.       Lt.    Col.    J. 

Newton,  1869-73.     Ueporta,  69.  405,  407; 
73,941. 
AsBisTAKT.    J.  H.  Strtediuger,  73,941. 


the  wreak  remoTod  soon  after  the  cloM  of 
the  Bsoal  vear,  69,  66,  406.  Work  com- 
pleted Aagust  6, 1870;  70,74. 

For  removal  of  wreok  to  a  depth  of 
22^  f.  m.  1.  w.,  b;  exploding  gnnpowder 
coDliiiod  in  strong  Icegii  69, 4(K. 

1973>  Itemovaluf  wreok  of  schooner 
Ckas.  U.  Holler;  2B,5  f.  of  water  obtoined; 
ride  powdei  principally  nsed, 28  obargec, 
work  done  by  hired  labor,  73, 86, 941. 

Survey. 

Under  direction  of  Lt.  Col.  Newton, 
1669,69,406. 


*B 


Part  B.— Heir   Yorb    Harbor    (Oednev    and    main   ship   cbnn- 

ntrlH).    {iho  Buttermilk  Channel;  East  Biter;  llarlem  River;  Biideon  Biver;  Staleit 
Iiland  and  Ifea  Jerieg  Channel.) 

ContrnctH. 

■  §89.  K.Stone.formatlonofoliMinel 
bj'bydrauUcdredK8,SS,767,771.  Failure 
of  method  employed,  BS,  768, 769;  86, 731. 
E.  Brainard,  dredging  at  Gedney  Chan- 
nel, 54  oenta  per  o.  y.,  83,  772;  86,  731. 

1887.  Joseph  Edwards  Dredging 
Co.,  dredgingiuGednoy  and  main  ohan- 
nolg,  28i  oenta  per  c.  y.,  87, 722, 728, 733. 

1 889.  Brainard  Dredging  Co., 
dredging,  16J  cents  per  o.  y.,  91,  926. 
Contract  annulled,  91,  936. 

189tt.  Joseph  Edwards  Dredging 
Co.,  dredging,  231  oenta  per  e.  y.,  91, 
925.  .loseph  Edwards  Dredging  Co., 
dredging,  22.6  oeuta  per  o.  y.,  91,  936. 
J.  8.  Howell,  broken  stone,  90  oenta  per 
t.,  91,  927. 

1891.  Joaeph  Edwards  Dredging 
Co.,  dredging,  33.9  couta  per  o.  y.,  9^ 
928.  J.  Sattarlee,  broken  stone,  79  oenta 
pert.,  91,927. 

Open  market  agreementa,  dredging, 
etc.,  93,  1066. 

1899.  J.  Edwards,  hydranlicdndge 
purchased,  steamer,  tTS,500,  93,  1067. 

I89T.  H.  Romsav,  repair  of  dredge 
hull,  »6,I24,  97,  1037.  Harlan  &,  Hol- 
liiigsworth,  2  new  Sootob  boilers  for 
dredge,  $12,270,  97,  1037. 


Total,  2,896,630 

Commerce. 

Important,  85,  770,  780;  86,  728;  67, 
728,729. 

Tonnage  and  draft  of  largest  steamers 
entering  port  of  New  York.  85, 778;  86, 
728. 


Draft  of  vessels  using  the  channel,  88, 
«19. 

QroBS  export  and  import  of  New  York 
City,  90,  732. 

List  of  trana- Atlantic  ateiiinahi|t>t  ply- 
ing between  New  York  City  nnd  I'oreign 
l>orta,  giving  tonnage,  dimensions,  and 
draft  for  18%,  and  from  Apr.,  1889,  to 
Apr.,1890,  90,  742. 

Report  upon  height  of  masta  of  vessels 
of  the  largest  class  which  enter  the  port 
ofNew  York,  90,  749. 

List  of  sailing  vessels  over  800 1.  which 
entered  and  cleared  at  the  custom -honse, 
port  of  New  York.  Jan.,  1890,  90,  752. 

Importa  and  eiporte  of  New  Yolk  Heit- 
boT  for  ISSl,  91,  ^;  for  1893,  93,  832. 

Description  of,  97,  1057;  99,  1284. 

Size  and  draft  of  steamers  engwed  in 
it  ooustantly  increasing,  97,  1036;  99, 
1281. 


ABemoTOl  (i[  Kiinkeu  rock. 


cents  per  o.y., 

Encroachments. 

Illegal  dnmping  of  dredged  material 
and  garbage,  86,728,739;  87,724.  (See 
Le^iation.) 

EnRlneers. 

Cany  of  Enginbbrs.  Reports,  BS, 
113,  773;  86,  98;  87,  62;  88,  C3;  89,  90, 
368;  90,71,332;  91,90,424;  93,95,398; 

0  Improving  ficdnej>  Channel. 
dlmprovine  New  York  Harbor. 


SEPOBTS   OF   CHIEF   OF   ENOIJ^EERS,  U.   8.   ABMY. 
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niE'W  ¥011K  HARBOR,  N.  Y.— Continned. 

irbpr   (Oednc 
neis) — Contiiia< 


Part  B.— .Iteur  York   Harbor   (Oedney  and    main  ship  chan- 

led. 


93, 102;  94,92;  95, 105;  96, 106;  97, 113, 
115;  98,127;  99,142,147;  1900,161. 

Board  of  Ekginkkrs: 

Convened  at  New  York  Nov..  1880,  to 
consider  plan  of  Mr.  H.  Knapp  for  creat- 
ing permanent  channel  throagh  Sandy 
Hook  Bar.  Keport,  81, 675.  (Cols.  Tower 
and  Newton  and  Lt.  Col.  Abbot.) 

Board  of  Engineers  of  1884  convened  to 
consider  the  improvement  of  channels  of 
entrance  to  New  York  Harbor  over  the 
shoal  areas  abross  lower  bay.  ( See  Plans 
and  PryecU.)  Beport,  85,  783.  fCol. 
Dnane,  Lt.  Cols.  Abbot  and  Comstook.) 

Board  of  Engineers  of  1886  convened  to 
consider  the  commonication  of  the  com- 
mittee of  the  New  York  Chamber  of  Com- 
merce npon  the  subject  of  the  permanent 
improvement  of  the  sea  entrance  to  the 
harbor  of  New  York.  Beport,  87,  731. 
(Cols.  Casey  and  Abbot,  Lt.  Cols.  Corn- 
stock,  Honston,  and  McFarland.) 

Convened  at  New  York  City,  Mar.  26 
and  June  4, 1889,  by  S.  O.  No.  49,  to  estab- 
lish harbor  lines  (a)  on  East  Biver  be- 
tween Fifty-ninth  and  Siztgr-fonrth 
streets,  New  York  City ;  (h)  for  the  north 
and  east  shores  of  Staten  Island  from  New 
Brighton  to  Fort  Wads  worth.  Beport, 
89, 807, 809.  (Cols.  Abbot  and  Comstock 
and  Lt.  Cols.  Honston  and  Gillespie.) 

Convened  at  New  York  City,  Dec.  18, 

1889,  by  8. 0.  No.  11,  to  examine  and  re- 
port npon  the  establishment  of  harbor 
lines  in  New  York  Harbor  and  adjacent 
waters.  Beports,  90,786;92,849.  (Cols. 
Abbot,  Craiehill,  Comstook,  and  Hous- 
ton, and  Lt.  Col.  Gillespie.) 

Convened  at  New  York,  City,  Sept.  17,  i 

1890,  by  S.  O.  No.  49,  to  establish  harbor 
lines  in  New  York  Harbor  and  its  adja- 
cent waters.  Harbor  lines  as  established 
foreast  side  of  Manhattan  Island.  91,958; 
Baritan  Biver,  91, 960;  Newtown  Creek, 
91, 961 ;  East  Biver,  91, 963 ;  Jersey  Flats, 
91, 965.  Modification  of  pier  and  bulk- 
head lines  on  north  shore  of  Staten  Island, 
91,  973.  (Cols.  Abbot,  Craighill,  Com- 
stock, Honston,  and  Lt.  Col.  Gillespie.) 

Convened  at  New  York,  Deo.  16, 1898, 
by  8.  O.  No.  22,  Sept.  12,  1898,  for  con- 
sideration of  question  of  securing  chan- 
nel of  adequate  width  and  depth  to  ac- 
commodate the  commercial  interests 
centering  at  the  port  of  New  York.  Be- 
port, 99,  1280.  (Col.  H.  M.  Bobert,  Lt. 
Col.  C.  W.  Baymond,  and  Maj.  H.  M. 
Adams.) 

ENOIHKBR0  IN  Charge  : 

Lt.  Col.  G.  L.  Gillespie,  1884>85.  Be- 
port, 85,  766. 

Lt.  Col.  W.  McFarland,  1885-^.  He- 
ports,  86,  724;  87,  717;  88,  617. 

Lt.  Col.  G.  L.  Gillespie,  1889-96.  Be- 
ports, 89,788;  90,732,786;  91,922;  92, 


824;  93,  1060;  94y  770;  95,  950;  (Col.), 

96,  861. 

Lt.  Col.  W.  Ladlow,  1897-99.    Beports, 

97,  1031,  1053 ;  99,  1281. 

Maj.  H.  M.  Adams,  1898-99.  Beports, 
98.1038;  99,  126L 

Maj.  W.  L.  Marshall,  1900-.  Beport, 
1900,  1459. 

Assistants  : 
A.  Doerflinger.     Report,  97,  1057. 
A.  Stierle.     Keport,  99,  1286. 

I^eirlslation. 

Provisions  in  act  of  Aug.  6,  1886,  re- 
lating to  unlawful  disposal  of  garbage 
and  dreilged  niat<^ria],  87,  725. 

An  act  to  prevent  deposits  within  New 
York  Harbor  and  adjacent  waters,  88, 
623. 

Operations. 

l§84-§5«  Efforts  to  deepen  Ged- 
ney's  Channel  by  hydraulic  dreclge,  85, 
768,769;  86,  73L 

1 8§5-fl6.  86,708  o.  y.  removed  from 
Gedney's  Channel,  86, 100,  734;  87,  719. 

l§86-§7.  217,161  c.  y.  removed 
from  Gedney's  Channel,  87,  719. 

l§§y-§9.  580,405  c.  y.  dredged  from 
the  bars,  88,  619. 

18§8-89.    1,394,777   c.   y.  dredged, 

89  792. 

i8§9-90.    1,318,178   c.  y.  dredged, 

90  7^. 

i§90-91.    1,008,097    c.  y.  dredged, 

91  928 

i§9i-99.  213,268  c.  y.  dredged; 
3,110  t.  stone  placed  in  sea  wall  on  north 
shore  of  Sandy  Hook,  92,  829,  831.    • 

l§99-98«  Dredging  in  progress  in 
the  Main  Ship  Channel,  Swash  Channel, 
and  at  Forts  Hamilton  and  Wadsworth, 
93, 1066.  ' 

1893-94.  348,963  c.  y.  dredged, 
beach  front  at  Sandy  Hook  strengthened, 
and  steamer  A,  A,  Humphreys,  saxik.  dur- 
ing a  storm,  repaired,  94,  777. 

1894-9').  126,486  c.  y.  dredged,  95, 
956. 

1895-96.  142,613  c.  y.  dredged,  96, 
866, 867. 

1896-97.  79,369  c.  y.  dredged,  97, 
1035. 

1897-98.  180,111  c.  y.  dredged,  98, 
1039. 

1 898-99.  199,837  c.  y.  dredged,  99, 
1263. 

1899-1900.  176,451  e.  y.  dredged, 
1900, 1461. 

Physical  characteristics. 

Description  of  the  lower  bay,  86,  724 ; 
87, 717. 

Changes  in  lower  bay  as  determined  by 
comparative  surveys,  85,  775,  784;  86, 
726, 729. 
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Part   'Bm'—NeMr  York   Harbor   (Gednev   and    main   ship   caiiB- 


Tidal  observations,  85,  777,  784;  86, 
727, 740. 

Character  of  bottom,  86,  837,  739. 

Wave  action,  86,  741. 

Description  of  the  harbor,  88,  617. 

Description  of  vicinity  of  Sandy  Hook, 
94,774. 

Channels  possessing  a  tendency  to 
deepen,  94,  776. 

Description  of  Narrows  to  the  sea,  97, 
1054. 

Description  of  Coney  Island,  East, 
Swash,  and  Bayside  channels,  99,  1282. 

Plans. 

By  H.  Knapp,  creating  a  deep  and  per- 
manent channel  thronu;h  Sandy  Hook  Bar 
by  the  construction  of  an  artificial  bar  of 
stone  located  outside  the  natural  bar,  81, 
679-685. 

Plan  considered  by  Board  of  Engineers, 
1880,  which  concluded  that  the  proposed 
wall  will  not  improve  the  navigation  over 
the  bar,  81,  679. 

By  Lt.  Col.  GilleRpie,  1884,  formation 
of  a  dredged  channel  through  main  chan- 
nel, west  of  Flynns  Knoll,  1,000  f.  wide 
and  30  f.  deep  at  m.  1.  w. ;  estimate, 
$620,000,  85,  779, 786. 

By  Board  of  Engineers,  1884,  to  give  30 
f.  depth  at  m.  1.  w.  from  New  York  to  the 
ocean  by  the  couHtruction  of  a  stone  dike 
running  about  son th- southeast  from  Co- 
ney Island  probably  about  4  miles,  the 
protection  of  the  head  of  Sandy  Hook, 
and  the  dredging  of  a  channel  30  f.  deep 
from  the  deeper  water  near  Sandy  Hook 
to  deep  water  below  the  Narrows;  also 
the  dredging  of  a  channel  1,000  f.  wide 
and  ^8  f.  deep  through  the  shoal  west  of 
Flynns  Knoll,  85,  787 ;  86,  730. 

Projects. 

By  Lt.  Cul.  Gillespie,  1884,  formation, 
by  dredging,  of  a  channel  through  the 
shoal  in  the  west  end  of  Gedney  Channel 
4,000  f.  long,  1,000  f.  wide,  and  30  f.  deep 
at  m.  1.  w.,  85,  777.  Hecommended  for 
approval  by  board  after  reducing  pro- 
posed depth  of  channel  to  28  f,  85,  773, 
787;  86,  730.  Approved  bv  Secretary  of 
War,  85, 774. 

Successful  results  from  dredged  chan- 
nel, 87, 63, 720. 

The  act  of  Aug.  5, 1886,  provided  for  the 
formation  of  channels  30  f.  deep  at  m.  1.  w., 
87, 63, 718. 

The  Board  of  Engineers  of  1886  recom- 
mended that  the  appropriation  of  $750,000 
made  in  1886  be  applied  wholly  in  Ged- 
ney s  and  the  main  ship  channels,  87, 
720-733. 

Themodified  project  of  Lt.Col. Gillespie 
involved  the  removal  of  4,300,000  c.  y.  of 


material;  estimate,  $1,490,000.  88,  618; 
91, 925. 

By  Lt.  Col.  Gillespie,  1892,  for  purchase 
of  steam  dredging  vessel  for  maintenance 
of  depths,  etc.,  at  an  actual  cost  of 
$72,500,  and  using  this  vessel  for  widen- 
ing the  south  entrance  of  the  main  ship 
channel.  Swash  Channel,  and  removal  of 
Craven  shoal  to  depth  of  26  f.  at  m.  1.  w., 
93, 1065. 

By  Lt.  Col.  Gillespie,  1893,  for  connect- 
ing the  main  ship  channel  with  the  Gov- 
ernment wharves  at  Fort  Hamilton  and 
Fort  Wadsworth  by  channels  100  f.  wide 
and  10  f.  deep  at  m.  1.  w.,  93, 1066. 

By  Lt.  Col.  Gillespie,  1894,  for  i)rotec- 
tion  of  beach  in  front  of  pneumatic-gun 
site  at  Sandy  Hook ;  cost.  $2,000, 94. 777. 

By  Lt.  Col.  Gillespie,  1896,  for  widen- 
ing and  deepening  the  improved  channels 
near  the  termini  of  light-house  ranges  and 
removal  of  material  at  any  point  where 
shoaling  would  be  found  to  have  occurred 
in  the  main  ship  channel,  97, 1035. 

In  1897  Col.  Gillespie  estimated  that, 
using  the  Government  plant,  it  would  cost 
$1,740,000  to  obtain  a  depth  of  35  f.  at 
m.  1.  w.  and  1,000  f.  width,  $2,772,000  for 
1,500  f.  width,  and  $4,180,000  for  2,000  f. 
width  from  the  Narrows  to  the  sea,  and 
if  done  by  contract  20  per  cent  should  be 
added  to  these  estimates,  97,  1055.  Lt. 
Col.  Ludlow's  estimate  for  35- f.  channel 
from  Narrows  to  sea,  $3,200,750,  99, 1284. 

By  Board  of  Engineers,  1898,  for  con- 
necting deep  water  in  the  lower  bay  with 
the  ocean  by  channel  2,000  f.  wide  and 
40  f.  deep,  by  way  of  East  Channel;  esti- 
mate, $6,688,000.  Limit  of  cost  set  by 
Congress,  $4,000,000.  99,  1280;  1900, 
1460. 

Surveys. 

Of  part  of  lower  bay.  New  York  Har- 
bor, made  under  direction  of  Lt.  Col. 
GiUespie,  1884, 85, 766, 778. 

Comparison  with  previous  surveys,  85, 
775. 

Minor  surveys,  93,  1065;  94,  776;  95, 
956;  96,  866. 

A  survey,  from  the  Narrows  to  the  sea, 
with  a  view  to  obtaining  depth  of  35  f.  at 
m.  1.  w.,  was  ordered  bv  act  of  .Tune  3, 
1896,  and  made  in  1897  by  CoL  Gillespie 
(report  favorable),  97,  1053.  Survey  of 
a  different  channel  route  made,  1898, 
under  direction  of  Lt.  Col.  Ludlow  (see 
PraJeoU),  98, 1039;  99, 1281. 

Maps: 
Of  lower  bav.  85,  778;  86,  742. 
Of  Gedneys  Channel,  86,  742. 
92,  Atlas,  4. 
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NEW  YORK  IIARBOK,  IV.  Y.— (^ontinaed. 

Part  C— IVeiv  York  Harbor,  Buttery  and  Governors  Island,  IV. 

Y.  (Channel  Between). 

Projects. 

In  1897  Mi^.  AdamB  estimated  it  would 
cost  $2,210,000  to  improve  the  chaanel, 
97,  1184. 

Surveys. 

Survey  of  the  channel  hefeween  the  Bat- 
tery aud  Governors  Island,  New  York 
Harbor,  with  a  view  to  making  a  chan- 
nel continuoas  with  Battermilk  Channel 
30  f.  deep  and  1,200  f.  wide,  ordered  by 
act  of  June  3,  1896,  report  submitted  by 
Muj.  Adams,  1897  (see  ProjeoU),  97, 1182. 


In  1897  an  average  of  125  boats  passed 
every  hour,  97,  1184. 

Physical  characteristlrs. 

Description  of,  97,  1183. 

En|S:ineers. 

Chikf  of  En(sinebrs.  Report,  97, 
141. 

Engineer  in  Charok.  Maj.  H.  M. 
Adams,  1897.     Report,  97,  1182. 


IVEIY   YORK   HARBORS    (harbors  on   the  southern   shore  of 
Lake  Ontario,  lietw^een  Oenesee  and  Osiveifo  rivers). 

Appropriation. 

May  23,  1828,  $400  (survey). 

IVEZPlCfcUE   BAYOir,  LA.     {See  Mermentau  River., 
IVIAOARA   FALLS,  IV.  Y.  (Canal  Around).^ 


Commerce. 

Import4»nt,  68,  47,  272. 

Defense. 

Facilities  for  defending  Eighteen-Mile 
Creek  route,  68,  47.  Difficulties  of  de- 
fending proposed  extension  from  Toua- 
wanda  to  Buffalo,  68,  47. 

Enf^ln^^^rs 

Chief  of  EN(UNERRfl.  Reports,  67, 
18;  68,47;  89,337. 

Engineers  in  Charge: 

Lt.  Col.  C.  E.  Blunt,  1867-68,  67,  18. 
Report,  68,  271. 

Capt.  C.  F.  Palfrey,  1888-89.  Report, 
89,  2434. 

Assistants  : 

J.  E.  Lawrence,  68,  271. 
S.  F.  Gooding,  68,  271. 

Plans. 

By  Lt.  Col.  C.  E.  Blunt,  canal  around 
the  Falls  of  Niagara:  (1)  Lewiston  line; 
length,  7.05  miles,  21  lifts ;  estiuiated  cost, 
$12,095,438,  68,  273.  (2)  Lewiston  line; 
length, 9.39 miles,  21  lifts;  estimated  cost, 
$11,128,438,  68,  274.  (3j  Lewiston  line, 
length,  7.8  miles,  21  lifts ;  estimated  cost, 
$11,031,916, 68, 275.  By  Four-Mile  Creek 
line;  length,  14.43  miles,  21  lilts;  esti- 
mated cost,  $12,673,520,  68,  275.  By  Wil- 
son or  Twelve-Mile  Creek;  length,  18.35 
miles,  21  lifts;  estimated  cost,  $13,993,638,  i 

a  From  Lake  Erie  to  Lake  Ontario.  Survey.— Report  Mar.  17  •1836,  estimates  $2,568,899.36  and 
16,041,725.60.    (H.  Doc.  No.  482,  56tli  Cong.,  2d  s^as.) 
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68,  276.  By  Oloott  or  Eighteen-Mile 
Creek;  length,  25.28  miles,  21  lifts;  esti- 
mated cost,  $12,893,170,  68,  277.  From 
Tonawanda  to  Buffalo  Harbor;  length,  15 
miles;  estimated  cost,  $23,893,170,  68, 
278.  No  particular  route  recommended, 
68,  271,  272. 

By  Capt.  Palfrey,  1889,  for  a  waterway 
around  Niagara  Falls  of  capacity  and  fa- 
cilities sufficient  to  float  merchant  ships 
and  ships  of  war  of  modem  build  drawing 
20  f.  of  water,  the  waterway  to  commence 
in  a  navigable  part  of  Niagara  River,  at 
or  near  Tonawanda,  and  to  end  in  the 
navigable  waters  of  said  river  below  the 
falls.  The  estimated  cost  of  Route  No.  4, 
known  as  the  Wilson  or  Twelve-Mile 
Creek  line,  with  18  lifts,  would  be,  if  sin- 
gle locks,  $24,201,550;  if  double  locks, 
$29,347,900.  The  estimated  cost  of  Ront« 
No.  5,  known  as  the  Olcott  or  Eighteen- 
Mile  Creek  route,  with  18  lifts,  would  be 
$23,617,900,  89,  338,  2436. 

Surveys. 

By  Capt.  W.  G.  Williams,  1835,  68,  47. 

By  J.  E.  Lawrence  and  8.  F.  Gooding, 
C.  E.,  1867,  under  direction  of  Lt.  Col. 
C.  E.  Blunt,  68,  271. 

Examination  ordered  by  act  of  Aug.  11, 
1888,  made,  1889,  under  direction  of  Capt. 
Palfrey,  89,  2434. 
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Approprintions. 

m*2,  $20;000,  93,  3115. 
1894,  10,000,  95,  3167. 
1896,  15,000,  96,  3124. 
1899,  15,000,  99,  3122. 

Total,  60,000 

Commerce. 

Descriptiuu  of,  97,  3124;  98,  2794. 

During  the  Heason  of  1892  the  practi- 
cability of  constant  navigation  of  the 
river  by  veseols  drawing  more  that  G  f. 
was  demonstrated,  and  the  appropriation 
of  1892  was  held  b^  authority  of  the  Sec- 
retary of  War  until  further  action  in  the 
matter  could  be  taken  looking  to  a  greater 
depth  (see  Projects),  95,  2166. 

The  commerce  in  1896  considered  small , 
and  chiefly  confined  to  the  excursion  traf- 
fic, 96,  3124 .    No  change  1900, 1900, 4146. 

Contracts. 

1894.  Hingston  &  Woods,  hire  of 
dredging  plant,  $112.64  per  day  of  8  hoars 
($30,000),  95,  3167. 

1896*  Hingston  &,  Woods,  for  fur- 
nishing and  operating  dredging  plant, 
$168  per  day  of  8  hours,  97,  3125. 

1899.  Hingston  <Sr  Woods,  drill 
boats  per  day,  $80;  dredges  per  day,  $76, 
99,  3122. 

Engineers. 

Chief  of  Enoikerrh.  Reports,  92, 
357;  93,  407;  94,  381;  95,  416;  96,  374; 
97,  470;  98,  461;  99,  542;  1900,  610. 

Engineers  in  Charge: 

Maj.  A.  Stickney,  1891.  Reports,  92, 
2539,  2541. 

Mjy.  E.  H.  Rnffner,  1892-95.  Reports, 
93,  3113,  94,  2447;  95,  3166. 

Maj .  T.  W.  Symons,  1896-.  Reports,  96, 
3122;  97,3123;  98,2792;  99,3121;  1900, 
4144. 

Assistant.  E.  Siegesmund.  Report, 
92,  2545. 

Operations. 

1894-95.  32,044  c  y.,  s.  m.,  dredged, 
95,  3167. 


1895-96.  44,306  c.  y.  dre<lged,  96, 
3123. 

1896-97.  Pierhead  lines  laid  out, 
and  excavation  of  rock  in  progress,  97, 
3124. 

1897-98.  24,185  o.  y.  rook  blasted 
and  removed  in  connection  with  previous 
year,  98, 2794. 

1 899- 1909.  18,800  c.  y.  blasted  and 
removed  from  Cayuga  Island,  1900,4146. 

Physical  characteristics. 

Description  of,  92,  2542;  96,  3124;  97, 
3123. 

Projects. 

By  Maj.  Stickney,  1891,  formation  of  a 
cliaunel  8  f.  deep  at  mean  lake  level,  300 
f.  wide  from  Tonawanda  to  Connors  Is- 
land, 200  f.  wide  from  thence  to  Grass 
Island,  and  from  200  to  400  f.  wide  from 
thence  to  Port  Day;  also  for  the  con- 
struction of  a  rock  embankment  from 
Counurs  Island  to  Fort  Day  so  as  to  in- 
close tlio  lower  end  of  the  channel,  at  an 
estimated  cost  of  $257,829, 92, 2544.  The 
act  of  1892  limited  the  depth  to  6  f.,  92, 
2544 ;  93,  3113. 

By  Congress,  1894,  improvement  of  the 
river,  on  the  recommendation  of  Maj. 
Rnffner,  from  Tonawanda  to  Port  Day, 
with  a  view  to  obtaining  a  channel  12  f. 
deep  to  Schlossers  Dock,  by  cutting 
through  the  shoal  at  tlie  head  of  Connors 
Island.  The  appropriation  of  1892  was 
reappropriated  for  this  project,  and  an 
additional  appropriation  of  $10,000  was 
made,  95,  3166. 

In  1896  Maj.  Symons  estimated  the 
cost  of  this  project  would  be  $180,000, 
96,  3123,  and  in  1897,  $95,000,  97,  3123. 

Surveys. 

Ordered  by  act  of  Sept.  19,  1890,  made, 
1891,  under  direction  of  Maj.  Stickney, 
92,  2541. 

A  hydrographie.  survey  was  made  in 
1896  by  Maj.  Symons,  97,  3123. 


BTIAOARA  RIVER  (Youni^stown  to  Caite  Ontario). 


Eii|{ineers. 

Chief   of   Enginerks.      Report,  85, 
352. 

Enginkkk  in  Chauge.    Capt.  £.  Ma- 
guire.    Report,  85, 2283. 


Survey. 

Examination  ordered  by  act  of  July  5, 
1884,  made  under  direction  of  (japt.  Ma- 
guire  (report  unfavorable),  85,2283. 
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MIAOABA  RIYER  (at  mouth  of  Tonawanda  €rceH«  IV.  ¥.)• 


A  ppropriations. 

1^1,  $5,000, 81, 2426. 

1882,  1,500, 82, 2437. 

1888,  100,000,89,2394. 

1890,  75,000,  90, 2840. 
1892,  75,000,  92, 2533. 
1894,  50,000,  95, 3164. 
1896,  50,000, 96, 3117. 
1899,  75,000, 99, 3118. 

Total,  431,500 

Commerce. 

Importance  as  a  Inmber  port,  81, 2425. 

Magnitude  of  Inmber  interests,  88, 
1066. 

Description  of,  96, 2119. 

In  1896  ail  extensive  trade  had  been 
developed,  96, 3119. 

Increasing,  97,  3120;  98,  2790;  99, 
3117;  1900,4141. 

Contracts. 

1891.  £.  J.  Kingston,  dredging 
mnd,  clay,  and  gravel,  18, 20,  and  22  cents 
I>er  c.  y.,  81, 24iSs. 

1889.  Hingston  Sl  Woods,  rock  ex- 
cavation, $11.50  per  c.  y.,  and  dredging, 
17  cents  per  o.  y.,  89, 2^. 

1890*  Hingston  &,  Woods,  rock  re- 
moval, $4  per  o.  y.,  90, 2841. 

181^ I.  Hingston  d^  Woods,  rock  re- 
moval, $3.74  per  c.  y.,  and  dredging,  74 
cents  per  c.  y.,  91, 2890. 

189*^.  Hingston  &  Woods,  rook  ex- 
cavation, $3.70  per  o.  y.,  p.  m. ;  removal 
of  sand,  gravel,  day,  etc.,  70  cents  per 
c.  y.,  p.  m. ;  hire  of  dredging  plant,  $155.20 
per  day  of  8  hours  ($75,566.25),  93, 3113. 

1894.  Union  Dry  Dock  Co.,  oon- 
Btmotion  of  sonnding  scow,  $633 ;  Hing- 
ston &  Woods,  hire  of  dredging  plant, 
$136  per  day  of  8  hours  ($34,494),  94, 
2446.  $122.40  per  day  of  8  hours  ($49,000), 
95, 3164. 

1896.  Hinf^ton  &  Woods,  furnish- 
ing and  operating  dredging  plant,  $168 
per  day  of  8  honrs,  97, 3120. 

1899.  Hingston  &  Woods,  drill 
boats  per  day,  $&;  dredges  per  day,  $76, 
99, 3118. 

Encroachments. 

Protest  by  Tonawanda  Lumbermen's 
Association  against  deposit  by  city  of 
Buffalo  of  drMlged  material  below  city 
waterworks  crib,  claiming  that  the 
above  material  conduced  to  the  shoaling 
of  the  upstream  channel,  83, 1935, 1936. 

Eniftnco'S* 

Chubf  of  Ekoikbbrs.  Reports,  80, 
233;  81,  316,  320;  82,  310;  83,  318;  84, 
221;  85,  346;  86,  341;  87,  306-308;  88, 
279,282;  89,  331;  90,  299;  91,  376;  92, 
355;  93,  407;  94,  381;  95,  415;  96,  373; 
97,469;  98,460;  99,541,543;  1900,609, 
611. 


ENOINEKK8  IN  ClIAROB: 

Maj .  W.  McFarland,  1879-83.  Reports, 
81,2425;  82,2436. 

Maj.  H.  M.  Robert,  1883.  Report,  83, 
1935. 

Capt.  £.  Magnire,  1883-86.  Reports, 
84,  2131;  85,  2268;  86,  1884. 

Capt.  C.  F.  Palfrey,  1886.    87,  2343. 

Capt.  F.  A.  Mahan,  1886-90.  Reports, 
87,  2366;  88,  2056,  2064;  89,  2393. 

Maj.  A.  Stickney,  1890-92.  Reports, 
90,2839;  91,2888. 

Ma^j.  £.  R.  Ruffner,  1892-95.  Reports, 
92,2533;  93,3111;  94,2444;  95,3162. 

Maj.  T.  W.  Symons,  1896.  Reporte, 
96,  3116;  97,  3116;  98,  2788;  99,  3115, 
1900,  4138,  4152,  4155. 

Assistants  : 

F.  T.  Hampton.     Report,  81,  2427. 

M.  Kingsley.  Reports,  82,  2437;  83, 
1937, 1939. 

Operations. 

1S91-M9.  24,740  c.  y.  dredged  from 
barn  at  head  and  middle  of  Tonawanda 
Island  and  mouth  of  creek,  82,  2436. 

1888-89.  6,925  c.  y.  dredged,  89, 
2394. 

1889-90.  7,950  c.  y.  dredged,  90, 
2840. 

1 890~9 1  •  6,000  c.  y .  rock  excavated, 
91   2888 

189 1-99.  9,086  c.  y.  rock  and  4,324 
c.  y.  material  removed  near  Strawberry 
Inland ;  1,650  c.  y.  rock  removed  by  hired 
labor  from  Horseshoe  Keef  Shoal,  92, 
2533. 

1893-93.  57,168  c.  y.  sand,  etc., 
dredged,  and  5,193  c.  v.  rock  removed, 
93,  3112. 

1898-94.  3,150c.  y.,  s.  m.,  sand,  etc., 
dredged,  and  15,275  c.  y.,  s.  m.,  rocK  re- 
mo  v^,  93,  2445. 

1894-95.  In  connection  with  pre- 
vious year,  17,045  c.  y.,  s.  m.,  dredged,  and 
an  obstruction  removed  from  the^annel, 
95,  3163-3164;  2,246  c.  y.  dredged  from 
the  harbor,  95,  3164. 

1  ->  95-96.  Over  35,000  c.  y.,  s.  m., 
dredged,  96,  3118,  and  about  25,000  c.  y. 
dredged  from  the  harbor,  96,  3119. 

1896-97.  32,841  c.  v.  dredged,  97, 
3118,  and  29,015  c.  y.  dredged  from  Tona- 
wanda Harbor,  97,  3119. 

1897-98.  Miscellaneous  dredging 
done,  98,  2789. 

1898-1900.  96,380  c.  v.  excavated 
from  Strawberry  Island  Channel,  and 
44,895  c.  y.  dredged  from  Tonawanda 
Harbor,  1900,  4140. 

Physical  characteristics. 

Description  of,  81,  2427 ;  88,2066;  97, 
3119;  98,  2789;  1900,  4153. 

Tonawanda  Creek  enters  the  Niagara 
River  about  11  miles  below  its  head  pt 
Lake  Erie  and  forms  the  boundary  Ye- 
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tween  Tonawanda  and  North  Tonawanda, 
1900,  415^-4155. 

Harbor  obstmoted  by  sediment  depos- 
its, 1900, 1900,  4165. 

Projects. 

By  Maj.  MoFarland.  1881,  improvement 
of  Tonawanda  Creek  by  excavating  bare 
at  head  of  Tonawanda  Island,  month  of 
creek  opposite  Smith  &  Fassett's  dock, 
and  cutting  off  point  at  month  of  Tona- 
wanda Creek:  estimate,  $15,000,  81, 
2429. 

By  Capt.  Mahan,  1887,  improvement  of 
Niagara  Kiver  between  Tonawanda  and 
Black  Rock  Harbor,  giving  a  16-f.  chan- 
nel 400  f.  wide,  by  dredging  and  rock  re- 
moval at  Horseshoe  Ree^  at  head  of 
Strawberry  Island,  and  in  the  river  front 
at  Tonawanda;  estimate,  $593,538. 

In  1891  the  estimate  for  an  18-f.  chan- 
nel 400  f.  wide  was  revised  on  account  of 
the  excess  of  rock  removal  required  over 
that  originally  estimated  for,  to  $1,152,- 
987,  91,  2890. 

The  act  of  1896  extended  the  project  to 
include  the  river  to  the  north  line  of  the 
village  of  North  Tonawanda,  96,  3117. 


In  1899  M%j.  Symons  estimated  it  would 
cost  $27,000  to  improve  the  harbor  and 
creek,  1900,  4156. 

Surveys. 

Ordered  by  act  of  Mar.  3,  1879,  made, 
1880,  under  direction  of  Maj.  McFarlaud, 
81,  2426. 

Examination  between  Black  Rock  and 
Tonawanda  ordered  by  act  of  Aug.  5, 1886, 

87,  308. 

Survey  of  Tonawanda  Harbor  and  Ni- 
agara River,  with  a  view  to  a  16-f.  chan- 
nel, ordered  by  act  of  Aug.  5, 1886,  made, 
1887,  under  direction  of  Capt.  Mahan, 

88,  2066. 

Miscellaneous  surveys  made.  93,  3112; 
94,  2444. 

Surveys  were  made  in  1896-97  by  Maj. 
Symons  for  a  map  of  the  harbor  of  Tona- 
wanda, 97,  3119. 

Examination  and  survey  of  the  harbor 
and  of  the  creek  ordered  by  act  of  Mar.  3, 
1899,  made  by  Maj.  Symons,  1899  (report 
favorable)  (see  PrqfecU),  1900, 4152. 

Maps.    81,2426. 


NIANTIC  RIVER,  COIVIV. 


Commerce. 

Important,  73, 1046, 1049, 1050;  85,711. 
Railroad  bridge  an  obstruction  to  com- 
merce, 73,  1047,  1048. 

Description  of,  97,  973. 

Insignificant  when  compared  with  the 
natural  advantages,  97,  974. 

Ettirineers. 

Chief  of  Enoinbers.  Reports,  72, 
85;  73,  93;  85,  963;  97,  104. 

Engineers  in  Charge  : 

Mai,  ^'  ^^  Warren,  1872.  Report,  73, 
1045. 

Lt.  Col.  W.  McFarland,  1885.  Report, 
85,  710. 

M%j.  S.  S.  Leach,  1897.  Report,  97, 
972. 

Assistant.  J.P.Cotton.  Report,  73, 
1047. 

Lefrislation. 

Conditions  (relating  to  bridges)  nyton 
which  the  New  Haven  and  New  London 
R.  R.  was  chartered,  73,  1048. 

Obstructions*    (See  Commerce. ) 

Pliysical  characteristics. 

Description  of  site,  73, 1045. 


Bars,  73,  1046. 

Tides,  73,  1048,  1060. 

Description  of,  97,  973. 

In  the  10  years  previous  to  1896  the 
harbor  depths  seemed  to  have  naturally 
increased,  97,  972. 

Plans. 

By  J.  P.  Cotton,  for  dredging  to  give  a 
channel  9  f.  in  depth  on  tne  bar  outside 
of  the  drawbridge  and  8  f.  in  depth  in  the 
river;  estimate,  $26,000,  73, 1046, 1049. 

By  Lt.  Col.  McFarland,  1884,  formation 
of  a  dredsed  channel  100  f.  wide  and  9  f. 
deep  at  1.  w.  below  the  R.  R.  bridge. 
Estimate,  $4,000.    85,  711. 

Private  (corporate}  woric. 

Piles  driven  and  dredging  done  in  1867 
by  J.  Beattie,  at  an  expenditure  of  $500, 
73, 1047. 

Surveys* 

ByJ.  P.  Cotton,  1872.    Report,  73, 1047. 

Examination  ordered  by  act  of  July  5, 
1884,  made  under  the  direction  of  Lt. 
Col.  McFarland,  85,  710. 

Survey  ordered  by  act  of  June  3,  1896, 
made  by  Capt.  Leach  in  1896  (report 
unfavorable),  97,  972. 
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UriOBRARA,  IVEBR.    (See  Mi9$ouri  Birer  between  Sioux  City  and  Fori  Benton.) 

NlSHRTABOTAtirA  RIVER,  lOlTA. 


EoKlneers. 

Chief  of  Enginvkrs.    Reports,  81, 
230;  82,  227;  85.257. 

Enginkkr   in   Chargk.    Maj.  C.  R. 
Sater.     Reports,  82, 1736;  85,  1643. 

Assistant.    J.  W.  Pearl.     Report,  82, 
1737. 


Physical  Chnracteristlcs. 

Description  of,  82,  1737. 

Surveys. 

Ordered  by  acts  of  June  14,  1880,  and 
Jnly  5.  1884,  made  nnder  direction  of 
MaJ.  Snter,  in  coniplianoe  with  riyer 
and  harbor  act  of  Mar.  |3,  1881  (report 
anfavorable),  82, 1736;  85, 1643. 


llfOL.l€UIJ€l£Y  RITER,  TEIVIV.^ 
NOmilVI  CREEK,  VA. 


Appropria  tions. 

1873,  $10,000,  73,  75,  78;  74,  85. 


1874 
1875 
1879 
1880 
1881 
1882 
1888 
1890 
1892 
1894 
1896 
1899 


6,000,  74,  85. 

5,000,  75,  93,  ii,  124. 

2,500,  79,  84,  607. 

5,000,  80,  760. 

2,000,  81,  953. 

2,000,  82, 1015. 

5,000,  88,  817. 

5,000,  90, 1064. 
10,000,  92,  1048. 

5,000,  95,  1230. 

2,500,  96,  1042. 
10,000,  99, 1424. 


Total,  70,000 

Commerce. 

Reqairements  discnssed,  78,  511;  79, 
606,  607. 

Indastries  affected  by  improvement, 
88,  817. 

Shipments  of  grain,  oysters,  truck,  etc., 
by  two  lines  of  steamers  facilitated  by 
the  improvement,  96,  1041;  97, 1327. 

Contracts* 

1§73.  6.  H.  Ferris,  dredging,  73, 
774 ;  74,  85,  ii,  38. 

1^974.  E.  M.  Payne,  dredging,  26^ 
cents  per  o.  y.,  75,  ii,  123. 

18Y5.  J.  H.  Teemeyer,  dredging,  30 
cenU  per  c.  y.,  76,  349. 

1§79.  G.  C.  Fobes  &  Co.,  dredging, 
29|  cents  per  c.  y.,  80,  758. 

18§0«  National  Dredging  Co.,  dredg- 
ing, 20  cents  per  e.  v.,  81,  952. 

1 88 1  •  National  Dredging  Co.,  dredg- 
ing, 15|  cents  per  c.  y.,  82,  1014. 

1888.  U.  Birch,  dredging,  19  cents 
per  c.  y.,  84,  983. 

1888.  C.  W.  Ridley,  dredging,  25 
cents  ]>er  c.  v.,  89, 1Q03. 

1891.  F.  L.  Somers,  dredging,  26^ 
cents  per  c.  y.,  91,  1260. 

I89*4|.  6.  W.  Gray,  jetty  construc- 
tion, oyster  shells  at  $1.73  per  c.  y.,  riprap 
stone  at  $5.19  per  c.  y.  ($9,801),  93, 1294. 

1894.  T.  P.  Morgan,  dredging,  23 
cents  per  c.  y.  ($3,910),  95, 1231.  (Con- 
tract annulled  in  1895, 96, 1041.) 


1 896.  C.  T.  Caler,  dredging,  22i  cents 
per  c.  y.  ($2,025),  96, 1042. 

1899.  Baltimore  Dredging  Co., 
dredging,  22  cents  per  c.  y.  ($1,760),  98, 
1192. 

1 899.  J.  L.  Mills,  dredging,  16f cents 
per  c.  y .  ($586.25),  1900, 1710 ;  J.V alliant, 
oyster  shells  for  Jetty,  94  cents  per  c.  y. 
($1,128);  J.  McCuon,  quarry  stone  for 
jetty,  $2.10  per  c.  y.  ($777),  1900, 1713. 

Eni^ineers* 

Chief  of  Enginbbrb: 

Reports,  72, 74 ;  73. 75, 78 ;  74, 85 ;  75, 
92:  76,67;  77,64;  78,71;  79,84;  80, 
113,117;  81,153,158:  82,147;  83,153; 
84, 155 ;  85, 145 ;  86, 141 ;  87, 107 ;  88, 
109;  89,126;  90,113;  91,140;  92, 141; 
93,153;  94,149;  95,161;  96,145;  97, 
179;  98,138;  99,211;  1900,241. 

Enoinerrs  in  Charge: 

Maj.W.  P.  CraighiU,  1873.  Reports, 
73, 774,  822, 825. 

S.  T.  Abert,  U.  S.  agent,  1874-92.  Re- 
ports, 75,  ii,  110;  76,  349;  77,  359;  79, 
605;  80,757;  81,951,954;  82,  1012;  83, 
799;  84,982;  85,966;  86,  903;  87,  932; 
88. 816 ;  89, 1003 ;  90, 1063 ;  91, 1259. 

Maj . (J.  E.  L.  B.  Davis,  1892-95.  Keports, 
92,1047:  93,1292;  94,948;  95,1228. 

M<^.  C.  J.  Allen,  1896-.  Reports,  96, 
1039;  (Lt.  Col.), 97, 1326;  98,1195;  99, 
1423;  1900,1711. 

Assistant.    W.  Popp.     Reports,  73, 

822, 828. 

Estimates*    (See  Projects,) 

By  W.  Popp,  dredging  channel  100  f.  by 
9  f.,  $20,000,  73,  822,  823. 

By  Maj.  CraighiU,  dredging  channel 
through  at  the  mouth  of  creek  8  f.  deep, 
$18.000 ;  7  f.  deep,  $13,000 ;  6  f.  deep,  $8,0(H), 
73, 822.    Increased  to  $22,000,  74,  ii,  38. 

Opt^rations.  n 

1 8  T  tf - Y  8*  Dredging  by  contract,  75, 
774. 

18Y8-74.  Results  of  dredging  a 
channel  50  f.  by  7  f.,  74. 85,  ii,  38. 

1874-Y5.  Removal  of  20,759  c.  y., 
75,  92.  ii,  123. 


a  Examination— Report  (unfavorable)  July  16, 1832.    (H.  Doc.  No.  482,  65th  CJong.,  2d  ses.) 
b  History  of  operations,  80,  767;  83, 1012. 


822 


ANALYTICAL   AND   TOPICAL   INDEX   TO 


IVOnillVI  CREEK,  VA.— Continiied. 


1875-76.  Removal  of  6,016  c.  y.; 
piles  driven  to  mark  the  channel,  76, 349. 

1876-77.  Removal  of  5,003  c.  y.,  77, 
64  359. 

I879-80.  6,800  o.  y.  dredged  from 
bar  across  the  channel,  80,  759. 

I8^0-8I.  21,271  c.  y.  dredged  from 
channel,  81,  953. 

1881-89.  10,002  c.  y.  dredged  from 
inside  channel,  82,  1014. 

1883-84.  8,996  c.  y.  dredged  from 
channel  near  Ice-HouBc  Point,  84,  983. 

1888-89.  12,738  c.  y.  dredged,  89, 
1003. 

I890-9I.  10,927  c.  y.  dredged;  406 
c.  y.  riprap  used  in  dike  constraction, 
91, 1260, 1261. 

1 893-93.  200  1.  f.  Jetty  conBtTacte<l 
at  White  Point,  93.  V293. 

1  ^98-94.    265  1.  f.  jetty  constrncted, 

94,  950. 

1 894-95.    354  1.  f .  jetty  constructed , 

95,  1231. 

1895-96.  17,939  c.  y.  dredged,  96, 
1041. 

1897-88.  8,000  o.  y.  dredged,  98, 
1196. 

1 899-1900.  1,432  c.  y .  dredc^ed,  and 
130  1.  f.  dike  raised,  1900,  1711,  1712. 

Physiral  characteristics. 

Described,  73,  822,823,828;  74,85;  77, 
359,  360;  79,  606;  81,  954;  98,  1195. 

P  roj ects.    ( See  Eatima  tts, ) 
The  original  project,  adopted  in  1873, 


provided  for  diedffing  a  channel  through 
the  bar  100  f.  wide  and  9  f.  deep  at  low 
tide,  estimate,  $20,000,  73,  75, 774. 

The  project  was  amended  in  1879  by 
increasing  the  width  to  150  f.,  79,  606. 

In  1885  the  project  was  again  modified 
so  as  to  provide  for  a  channel  200  f.  wide 
and  9  f.  deep,  and  also  for  dredging  a 
training  channel  and  the  construction  of 
training  dikes;  total  estimated  coHt  of 
amended  project,  .f(32,.500. 

Ill  1888,  owing  to  deterioration  during 
the  suspension  of  work  from  1883  to  1889, 
this  estimate  was  increased  to  $72,500, 
91,  1260;  92,  1047. 

The  estimated  cost  of  project,  as  revised 
in  1897,  was  increased  to  $105,000,  98, 
1195. 

Surveys. 

Under  direction  of  Miy.  Craighill,  72, 
74,  by  \V.  Popp,  1872.  Reports,  73,  822, 
825, 828. 

Under  direction  of  S.  T.  Abort,  U.  8.  C. 
E.,  1876,  77,  359. 

Ordered  by  act  of  June  14,  1880,  made, 
1881,  under  direction  of  S.  T.  Abort,  81, 
954. 

Examination  of  channel  near  Ice- House 
Point,  1883,  83,  799. 

Examination  made,  1897,  by  Lt.  Col. 
Allen,  97, 1327. 

Examination  made,  1899,  by  Lt.  Col. 
C.  J.  Allen,  99,  1423. 

Maps,  85,  966;  89,  1004. 


nrOOKSAK   RIVER,  VTASH.     (See  Bellingham  Bay,  Wash,;  Puget  Sound 

and  its  tributaries,) 


Commerce. 

Description  of,  important  and  growing, 
93.  3470. 

Engineers. 

CiiiBP  OF  Enginkers.  Reports,  93, 
446;  95,  459. 

Engimekr  in  Ch argk.  Capt.  T. W.  Sy- 
nions,  1893-95.  Reports,  93,  3468;  95, 
3511. 

Assistant.  B.  Ogden.  Reports,  95, 
3513. 

Physical  cliaracteristics. 

Description  of,  93,  3468;  95,  3511. 

The  river  rises  in  the  Cascade  Monn- 
tnins  and  empties  into  Bellingbam  Bay. 
Ill  its  upper  course  it  is  a  mountain  tor- 
rent, bnt  for  the  last  25  miles  it  is  a  nar- 
row, tortuous   stream,  bringing   down 


earth  which  it  deposits  in  Bellingham 
Bay,  93,  3468. 

Protects. 

In  1895  Capt.  Symons  estimated  it 
would  cost  $25,000  by  either  of  two  plans 
to  improve  the  month  of  the  river,  95, 
3513. 

Surveys. 

Examination  with  a  view  to  the  re- 
moval of  obstructions  and  straightening 
of  channel  to  prevent  jams  and  the  Hlling 
of  Bellingham  Bay  with  earth,  ordered 
by  act  of  July  13,  1892,  made  in  that 
year  by  Capt.  Symons  (report  favorable;. 
93,3468. 

Survey  ordered  by  act  of  August  17, 
1894,  made,  1895,  under  the  direction  ol 
Capt.  SymouH  (see  Projects),  95,  3511. 


NOOIVDAY  ROCK.    (See  San  Frandsoo,  Cal.) 

nrOOTfSACK   river.    (See  Kooksak  R,,-  Puget  Sound.) 

nrORFOLK  HARBOR.    (See  Hospital  Point,  Va,;  Pasquotank  River,  N,  C.) 


REPORTS    OF   CHIEF   OF   ENGINEERS,   U.   8.   ARMY. 
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NOBFOIiK  HARBOK,  VA.,  AMD    APPROACHES.    (See  ElUaMh 

River,  Va.) 


Appropriations* 

1876,  $35,000,  77,  65,  363. 

1878,  50,000,  78,  73,  517. 

1879,  75,000,  79,  89,  675. 

1880,  50,000,  80,  817. 

1881,  75,000.  81,  988. 

1882,  75,000,  82,  1073. 
1884,    25,000,  84,  1029. 
1884,  0  50,000,85,1018. 
1886,  « 187,500,  86,  957,  962. 
1888,  o  60,000,  88,  766,  768. 

1890,  « 150,000,  90,  1022. 
1892,  150,000.  92,  1086. 
1894,  100,000,  95,  1277. 
1896,  100,000,  96,  1070. 

1898,  360,000,  1900,  764. 

Total,  1,542,500 

Commerce. 

Growth  of  Norfolk  commerce,  85, 1009. 
Receipts  aud  HhipmeDts  of  cotton  for 
1885,  86,  953. 

Contracts* 

18T6-77.  S.F.  Shelbonme,  dred^^- 
ing,  9^  cents  per  c.  v.,  77, 363. 

1878.  F.  B.  Oolton,  dredging,  7.7 
cents  per  c.  y.,  -79, 676. 

1879.  Morris  &  Cum ings  Dredging 
Co.,  dredging,  12^  cents  per  c.  y.,  80, 817. 

1880.  Pardessus  &  Anthony,  dredg- 
ing, 9(  cents  per  o.  y.,  81,  988. 

1881.  T.  P.  Morgan,  dredging,  14 
cents  per  c.  y.,  82, 1071. 

1 889*  National  Dredging  Co.,  dreilg- 
ing,  17  cents  per  c.  y.,  83,  840. 

1884.  National  Dredging  Co.,  dredg- 
ing, 17i  cents  per  c.  y.,  85,  1010, 

188.S.  8.  P.  RoRs,  dredging  (Norfolk 
Harbor  approach),  9  centt»  per  c  y. 

1886.  Morris  4&  Cumings  Dredging 
Co.,  dre«lging,  15i  cents  per  c.  y .,  87,  964. 
E.  .1.  Codd  &,  Co.,  conHtruc'tion  of  steam 
tender,  87,  967.  Morris  &  Cumings 
Dredging  Co.,  dredging,  13  cents  per  c. 
y.,  87,  967. 

1888.  Morris  <&  Cnmiugs,  dredging, 
13  cents  per  c.  y.,  89,  946.  P.  S.  lioss, 
dredging,  ]2{  cents  per  c.  y.,  89,  949. 

1 89 1 .  National  Dredging  Co  ,  dredg 
ing,  10.7  cents  per  c.  y.,  91,  1292. 

1899.  J.  CahiU,  repairs  to  steam 
tender,  $5,450,  93,  1326. 

1 898.  Morris  &  ('umings  Dredging 
Co.,  dredging,  13.1  cents  per  c.  y.,  h.  m. 
($135,000),  93,  1326. 

1894.  Alabama  Dredging  &  Jetty 
Co.,  dredging,  9  cents  per  c.  y.,  s.  m.,  95, 
1278. 

1896.  Morris  &  Cumings  Dredging 
Co.,  dredging,  8|  cents  per  c.  y.,  s.  m. 
($87,500),  97,  1364. 

Eng^ineers. 

Chief  of  Enqinbers.  Reports,  71, 
76;  72,  71;  75,  95;  77,  65;  78,  73;   79, 


88;  80, 118;  81,  158;  82,  154;  83,  160; 
84,  163;  85, 153, 154, 1018, 1019;  86, 148, 
149;  87,  114,  115;  88,  98,  99;  89,  115, 
116,  366;  90,  104.  105,  333;  91,  146,  147; 
92,  147,  149;  93,  159,  160;  94,  146,  147; 
95,  168,  169;  96,  152;  97,  190;  98,  193; 
99,223;  1900,255. 

Boards  of  Engineers: 

U.  8.  Advisory  Board  Uf  the  Harbor 
Commissioners  of  Norfolk  and  Ports- 
month,  recommended  <lredging  the  outer 
bar  and  the  bar  opposite  the  mouth  of 
Western  Branch  to  depth  of  25  f.,  and 
width  of  500  f.,  78,  517-519. 

Convened  at  Norfolk,  Va.,  Sept.  2^  1884, 
by  S.  O.  No.  110,  C.  of  E.,  to  consider  a 
project  for  improvement  of  the  approach 
to  Norfolk  Harbor  and  XL  8.  navy-yard. 
Keports,  85, 1020,  1021.  (Lt.  Col.  Cruig- 
hill,  Mi^.  Hains,  aud  Capt.  Hinmau.) 

Report  of  U.  8.  AdviHory  Board  upon 
establishment  of  port-wardens'  lines  in 
Norfolk  Harbor,  85,  1026.  (Commodore 
Truxtun,  Capt.  Mercur,  andC.  Houtelle.) 

Convened  by  8.  O.  Nos.  110  and  137,  to 
consider  the  construction  of  the  Pinners 
Point  dike.  Report,  87,  974.  (Col. 
Craighill,  Lt.  Col.  Hains,  and  Capt.  Hin- 
man.) 

Convened  at  Baltimore,  Mar.  26,  1889, 
by  8.  O.  No.  13,  toeHtablish  harbor  lines 
in  Norfolk  and  PortHmouth  harbors.  Re- 
ports, 89, 979 ;  90, 1030.  (Col.  Craighill, 
Lt.  Col.  Hains,  and  Lt.  Fiebeger.) 

Enginkkiui  in  Charge: 

Maj.  W.  P.  Craighill,  1871.  Report,  72, 
715, 717. 

8.  T.  Abort,  U.  8.  C.  E.,  1874-78.  Re- 
ports, 75,  ii,  146;  77,  363;  78,  515. 

Capt.  Chas.  B.  Phillips,  1878-81.  Re- 
ports, 79,  673;  80,  815;  81,  985 

Capt.  J.  Mercnr,  1881-84.  Rt^ports,  81, 
985;  82,  1070;  83,  837;  84,  1028. 

Capt.  F.  A  Hinman,  1884-87.  Reports, 
84,  1028;  85,  1008,  1011,  1015,  1017,  1026; 
86,  951,  956;  87,  963,  969. 

Col  W.  P.  Craighill,  1888-89.  Report, 
88,  766,  767. 

Capt  O.  J.  Fiebeger,  1889-91.  Reports, 
89, 945, 949;  90, 1021, 1023;  91. 1291, 1295, 
1296. 

Lt.  E.  Burr,  1892-94.  Reports,  92, 
1085,1089;   93,1323,1328;   94,973,977. 

Capt  T.  L.  Casey,  1895-99.  Reports, 
95,  1275,  1279;  96,  1067;  97,  1353;  98, 
1223;(Maj.),  99,  147L 

Maj.  J.  B.  Qumn,  1900.  Report,  1900, 
1763. 

Assistants  : 

Capt.  Phillips.      Report,  72,  720. 

J.  E.  Weyss,  72,  716,  720. 

G.  Thompson,  72,  716,  720. 

Mr.  Michler,  75,  ii,  146. 

G.  H.  Elliott.  Reports,  75,  ii,  146 ;  79, 
677 ;  80,  818. 


u  Improvement  of  Norfolk  Harbor  upproadi  aud  navy-yard. 
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NORFOLK  HARBOR,  VA.,  AND  APPROACHES— Continued. 


Estimates.    (See  Plans.) 

By  Capt.  Phillips,  in  1879,  completion 
of  existing  project,  $218,000,  79,  675. 

Obstructions. 

The  U.  S.  in  1896-97  asked  for  bids  for 
the  removal  of  an  abutment  of  the  old 
toll  bridge,  which  two  clHimaiits  to  own- 
ership, the  Norfolk  A,  Western  Ry.  and 
tlie  estate  of  T.  Plardy,  failed  to  remove 
after  due  notice,  97,  1355. 

Operations. "" 

1M77.  284,898  c.  y.  dredged  by  con- 
tract, 78, 515. 

1  §78-79.  302,490  c.  v.  dredged  by 
contract,  79, 88, 674, 677. 

l§79-§0.  540,000  0.  y.  dredged,  in- 
creasing width  of  channel  from  115  to  265 
f.,  and  cutting  off  Portsmouth  Flats  to  a 
depth  of  20  f. ;  72,995  c.  y.  dredged  from 
channel  in  Western  Branch  Bar,  80,  816, 
818. 

18§0-81.  64,385  c.  y.  dredged,  and 
150  scuw  lotuis  of  debris  and  ballast  re 
moved  from  vicinity  of  wharves  and 
Portsmouth  Flats;  236,815  c.  y.  dredged 
from  Western  Branch  and  SewalTs  Point 
Bar  81  986 

1881-8*).  119,147  c.  y.  dredged  from 
Sewall's  Point  Bar;  218,466  c.  y.  dredged 
from  East  and  South  branches  of  Eliza- 
beth River,  and  from  SowalPs  Point  Bar, 
82, 1070, 1071. 

1883-83.  118,191  c.  y.  dredged  in 
completion  of  Morgan's  contract ;  424,010 
c.  y.  removed  from  bar  opposite  Sewall's 
Point  and  Eastern  Branch,  83, 838,  839. 

1883-84.  137,752  c.  y.  dredged  from 
Sonth  Pass,  Eastern  Branch,  and  vicinity 
of  Town  Point,  84, 1028. 

1 884-85.  116,399  c.  y .  dredged  from 
Eastern  and  Southern  branches,  85, 1008. 

1 885-86.  469,944  c.  y.  dredged  from 
Elizabeth  River  channel  (Norfolk  Harbor 
approach),  86, 957. 

1886-87.  265,570  c.  y.  dredeed  from 
Southern  Branch,  andst.eam  tender  built, 
87, 964.  179,992  c.  y.  dredged  from  vicin- 
ity of  Lambert  Point  Light,  87,  969. 

1888-89.  360,957  c.  y.  dredged  in 
harbor,  and  796,955  c.  y.  dredged  from  ap- 
proach, 89, 946, 949. 

1889-90.  20,000  c.  y.  dredged  from 
approach,  90, 1023. 

1 890-9 1 .  273,032  c.  y .  dredged  from 
the  bar  at  Sewall's  Point,  91, 1292. 

1891-93.  991,704  c.  y.  dredged,  92, 
1086. 

1893-93.  917,170  c.  y.,  s.m., dredged, 
93, 1325. 

1 89:i-94.  56,131  c.  y.,  s.  m.,  dredged, 
94, 975. 

1894-95.  381,515  c.  y.,  B.m.,dredged, 
95, 1276. 

1895-96.    Table  of  amounts  of  ma- 


terial dredged  from  the  channels,  674,067 
c.  y.,  B.  m.,  dredged,  96, 1069. 

1896-97.  961,162  c.y.,s.m.,dredged, 
97, 1354. 

Physical  ciiaracteristics. 

Described,  72,  717, 722;  75,  ii,  146-149; 
78, 517. 

Plans.    (See  EBtimaiea.) 

By  Mi^j- Craighill,  1872,  improving  ap- 
proaches from  the  sea,  $30,000,  72, 72, 717, 
"718. 

By  S.  T.  Abort,  1875, 3  plans  for  dredg- 
ing main  channel  and  between  tliorhaii- 
nel  and  the  wharves;  estimated  eoNt  for 
Ist,  .f95,095 ;  2d,  $86,790;  3d,  $39,600;  75, 
ii,  148. 

By  U.  S.  advisory  board.  1878,  channel 
500  f.  wide  by  25  f.  deep,  700,000  c.  y.,  78, 
518, 519. 

By  S.  T.  Abert,  1878,  channel  500  f. 
wide,  25  f.  deep,  $317,955,  78, 73, 516. 

Projects.     (See  Plans,) 

By  '  ^  S.  advisory  board,  1878,  excava- 
tion of  a  channel  25  f.  deep  at  m.  1.  w. 
and  500  f.  wide  from  the  deep  water  of 
Hampton  Koads  to  Norfolk  Harbor,  and 
to  the  (iosport  Navy-Yard  above  on  the 
Southern  Branch  of  the  Kli/abeth  Kiver: 
also  for  improvement  of  the  harbor  prnp«T 
by  dredging  at  mouth  of  Kasteru  Braiicli, 
and  by  dredging  oif  the  fore  slopt'S  oC 
Portsmouth  and  Berkley  flats;  estimule, 
$378,000,  78,  73,  518;  79,  673;  80,  815. 

From  1876  to  1884,  inclusive,  $225,000 
was  appropriated  for  this  work. 

The  revised  project  of  1885  provided 
for  a  channel  25  f.  deep  at  1.  w.  and  500  f. 
wide  by  dredging  from  deep  water  at 
Hampton  Koads  to  Norfolk  and  the  navy- 
vard  on  the  Southern  Branch;  also  a 
channel  on  the  Eastern  Branch  22  f.  deep 
and  300  f.  wide  at  the  Norfolk  and  West- 
ern Kailroad  Bridge,  increasing  to  7(X)  f. 
at  its  mouth;  a  bulkhead  3,000  f.  in 
length,  bounding  Berkley  Flats,  to  bo 
built  to  receive  the  dredge<l  material  and 
maintain  the  dredged  channel ;  estimated 
cost,  $507,744,  85,  155, 1016.  Increased 
in  1889  by  $50,000,  89,  116. 

By  Capt.  Hinman,  1885,  improvement 
of  approach  to  Norfolk  Harbor  and  U.  S. 
navy-yard,  by  advancing  port  wai*deiiH' 
lino  from  Point  Norfolk  to  Lambert h 
Point,  to  12-f.  curve  by  const  rue*  I  in*;: 
4,0(X)  1.  f.  of  diking,  and  dredging  olinn 
nel  to  25  f.  m.  1.  w.;  estimat'e,  $255,6(M) 
85,  1026. 

The  Board  of  Engineers  of  1887  con- 
sidered that  the  Pmnei-s  Point  Diki* 
should  not  be  built  until  the  port  war- 
dens' line  from  Lamberts  Point  becomes 
an  actuality,  87,  974. 

In  1890  Lt.  Fiebeger  reported  that  a 
channel  of  the  desired  width  and  depth 
having  been  secured  through  the  Norfolk 


n  History  of ,  79,  673. 
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NORFOLK  HARBOR,  YA.,  AND  APPRO A€HES-Continned. 


approach,  the  oonstmction  of  the  dike 
wa8  nnneceasary  and  do  farther  appro- 
priations were  needed  for  this  part  of 
the  harbor,  90, 1023. 

By  Capt.  Casey,  1894,  completion  of 
anchorage,  the  redredging  of  channel  be- 
tween Fort  Norfollc  and  Lambert  Point, 
the  channel  over  Sewell  Point  Bar,  and 
dreilging  lietween  Fort  Norfolk  and  the 
month  of  the  Son  them  Branch,  the  work 
to  be  done  by  contract,  95,  1276. 

By  Capt.  Casey,  1896-97,  removal  of 
400  f.  from  Hospital  Point  (see  corres- 

Sond^Boe   on   the   subject  between  the 
tate  board  of  health,  the  Navy,  and  the 
War  Department),  97, 1355. 

Surveys. 

Under  direction  of  Mai.  Craighill,  by 
Capt.  Phillips,  J.  E.  Weyss,  and  G. 
Thompson,  1871.  Reports,  72,  716,  717, 
720. 

Under  direction  of  S.  T.  Abort,  by  Mr. 
Elliott  and  Mr.  Miohler,  1874.  Report, 
75,  ii,  146. 


Examination  of  channel  thrpngh  bar  at 
Western  Branch  and  at  Portsmoath 
I'lats,  1880,  80,  819. 

Of  harbor  from  Point  Norfolk  to  U.  8. 
navy-yard  on  Sonthem  Branch,  and  to 
Campos  tell  a  Bridge  over  tbe  Eastern 
Branch,  1885,  85,  1008. 

Resurvey  of  the  channel  between  Lam- 
bert Point  and  Fort  Norfolk  was  made 
by  Lt.  Bnrr,  1893,  94,  978. 

Ma  1*8: 

Map  of  tbe  harbor,  79,  674. 

Mouth  of  Elizabeth  River,  80,  816. 

Portsmouth  Flats,  80,  816. 

Elizabeth  River,  Eastern  Branch,  82, 
1072. 

Eastern  branch  of  harbor,  85, 1008. 

Norfolk  Harbor  approach,  85, 1026;  87, 
970. 

Sonthem  Branch,  87,  966;  89,  946; 
91,  1297;  93,  1324;  97, 1364. 


NORFOLK  HARBOR  AND  THE  ATLANTIC,  SOUTH  OF 
CAPE  HATTERAS  (Waterway).  (See  Albemarle  Sound;  Cape  Fear 
River;  Care  Sound;  Noriheaai  Cape  Fear  Hirer;  Aeuae  Hirer;  North  Landing  River; 
Pamlioo  Sound;  Pasquotank  River;  Trent  River.) 


Appropriation. 

1878,  $^,000,  80,  851. 

Eiii^ineers. 

Chief  of  Enoinkrrs.  Report,  80, 
125. 

Enginskr  in  Chargk.  Capt.  C.  B. 
Phillipa.    Report,  80,  851. 

\s8i8TANT.  F.  W.  Froet.  Report,  80, 
862. 

Piiysicni  ciiaracteristics. 

Description  of  the  various  routes,  80, 
857. 

Albemarle  and  Chesapeake  and  Dismal 
Swamp  canals,  80,  864. 

North  Landing  River,  80,  876. 

North  River,  80,  882. 

NORFOLK    TO    ALBEHARLE    SOUND,   VA.    AND    N.    C.     (See 

Currituck  Sound  and  North  River  Bar,  N.  C.) 

NORFOLK  HARBOR,  VA.,  TO  ALBEHARLE  SOUND,  N.  C, 
THROUGH  CURRITUCK  SOUND  (Waterway)."  (Elizabetii 
River,  Soutiiern  Brancii,  Va.,  q.  v.;  IVortii  Landing  River, 
q.  v.;  Curritucli  Sound,  Coanjocli  Bay,  Nortii  River  Bay,  and 
Albemarle  and  Cliesapealie  Canal.)  (See  JVater  communication  between 
Nfuse  and  Cape  Fear  rivers,) 


Pasqnotank  River,  80,  883. 
Line  between  the  Trent  and  Northeast 
Cape  Fear  rivern,  80,  891. 
Neuse  to  Cape  Fear  River,  80,  894. 

Surveys. 

Act  of  .Inne  18, 1878,  ordered  an  exam- 
ination and  survey  of  all  the  water  rontee 
leading  from  Norfolk  to  the  A  tlantic,sonth 
of  Cape  Hatteras,  including  communica- 
tion with  Cape  Fear  River,  N.  C,  the  in- 
vestigations to  embrace  an  examination 
of  the  Dismal  Swamp  line  and  the  Albe- 
marle and  Chesapeake  line;  work  done 
nnder  the  direction  of  Capt.  Phillips, 
1879-80.     Report,  80,  851. 

Maps.    80,  896. 


Appropriiitions. 

1878,  $20,000,  79, 91. 

1879,  25,000,79,91. 

1880,  25,000,  80, 828. 

1881,  30,000,  81, 998. 

1882,  20,000,  82, 1082. 
1884,  5,000,  84, 1035. 
1886,  10,000,  86, 965. 
1888,  7,500,  88,  772. 


Appropriations— Continued. 

1890,   $10,000,  92, 1095. 

9,000,  92, 1095. 

10,000,  95, 1288. 

10,000,  96, 1079. 

8,000,  99, 1481. 


1892, 
1894, 
1896, 
1899, 


Total, « 189,500 


aSurvey  inland  waterway.    Report, Nov. 5, 1816.    (H.  Doc.  No. 482. ftSth  Cton?., M  sees.) 
M878-1888,  appropriations  for  Currituck  Sound,  Coauiock  Bay,  and  North  River  Bay,N.C. 
Elizabeth  River  (South  Branch)  appropriations, and  ttny-e  for  North  Landing  River. 


See  also 
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nrORFOLK  HARBOR,  YA.,  TO  AliBEMARIiE  SOUND,  N.  C, 
THROUGH  CURRITUCK  SOUND  (Waterway).  (Elizabeth 
River,  Sonthern  Branch,  Ya.,  q.  v.;  Bforth  Laodlov  River, 
q.  v.;  Curritncii  Sound,  Coaii|ocl£  Bay,  Morth  tiiver  Bay,  and 
Albemarle  and  Chesapeake  Canal*)— Coutinued. 


Commerce. 

TraflQc  passing  throogh  Goai^ook  Bay, 
etc.,  for  1889  and  1890,89,963;  90,1029. 

Larger  vessels  Davigating  the  water- 
way since  improvement  by  the  Govern- 
ment, 93, 1341. 

C/Ontracts 

1S7S.  With  G.  H.  Ferris,  dredging, 
9|  cents  per  c.  y.,  79, 693. 

1879.  G.  U.  Ferris,  dredging,  15| 
cents  per  c.  y.,  80, 827. 

i 8  ^0«  National  Dredging  Co.,  dredg- 
ing, 14  cents  per  o.  y.,  81, 997. 

IMfell.  J.  Caler  &  Co.,  dredging,  17^ 
cents  per  o.  y.,  82,  1081.  V.  Freeman, 
dredging,  25  cents  per  c.  y.,  83, 847. 

1884.  G.  E.  Ward,  dredging,  14i 
cents  per  c.  y.,  85, 1039. 

188fl.  J.  Caler  &  Sou,  dredging,  13.9 
cents  per  o.  y. ;  failure  to  complete  con- 
tract, 87, 986. 

1889.  P.  S.  Ross,  dredging,  28|  cents 
per  c.  y.,  90, 1027. 

1891.  C.  T.  Caler,  dredging,  24f  cents 
per  c.  v.,  92, 1095. 

1 893.  C.  T.  Caler,  dredging,  13i  and 
29  cents  per  c.  y.  ($8,800),  93, 1342. 

1 895.  C.  T.  Caler,  dredging  51,852 
c.  y.,  13i  cents  per  c.  y.,  s.  m.,  95, 1288. 

1897.  C.  T.  Caler,  dredging,  23  and 
33  cents  per  c.  y.  ($7,000),  97, 1375. 

Enffineers. 

Chief  OP  Enginbbbs.  Reports,  79, 90; 
80,  120;  81,  161;  82,  157;  83,  163;  84, 
167;  85,  159;  86,  154;  87,  119;  88,  102; 
89,  119;  90,  108;  91,  152;  92,  152;  93, 
164;  94,  151;  95,  173;  96,  156;  97,  195; 
98,  198;  99,  229;  1900,  262. 

Engineers  in  Charge  : 

Capt.  C.  B.  Phillips,  1878-^1.  Reports, 
79,693;  80,827;  81,999. 

Capt.  J.  Mercnr,  1881-84.  Reports,  81, 
996;  82,1080;  83,846. 

Capt.  F.  A.  Hinman,  1884-88.  Reports, 
84,  1034;  85,  1039;  86,  965;  87,  986. 

Col.  W.  P.  Craighill.  1888-89.     Report, 

88,  770. 

Lt.  G.  J.  Fiebeger,  1889-92.     Reports, 

89,  961 ;  90,  1027 ;  91,  1305. 

Lt.  E.  Burr,  1892-94.  Reports,  92, 10!)5 ; 
93,  1341;  94,  983. 

Capt.  T.  L.  Casey,  1895-99.  Reports, 
95,  1286;  96,  1077;  97,  1374;  98,  1230; 
(Maj.),  99, 1481. 

MiO*  J<  B.  Quiun,  1900.  Report,  1900, 
1778. 

Assistant.  G.  H.  Elliott.  Reports, 
79,695;  80,829. 

Operations. 

1878-79.  138,522  o.  y.  dredged,  79, 
694,695. 


1879-80.    47,893  o.  y.  dredged,  80, 

1880-81.  18,862  o.  y.  dredged,  81, 
997_999^ 

1881-89.  93,063c. y. dredged; 92,000 
1.  f.  of  bank  constructed;  piles  driven  for 
bulkhead,  82, 1081, 1082. 

1889-83.  37,441  c.  y.  dredged ;  26,826 
bushels  of  oyster  shells  placed  in  shell 
dike,  83, 847. 

1888-84.  10,079  c.  y.  dredged,  84, 
1034. 

1884-85.  35,000  c.  y.  dredged,  85, 
1039. 

1886-87.  1,037  c.  y.  dredged  fix)m 
North  River  Bar,  87, 986. 

1887-88.  Dredging  on  North  River 
Bar  completed,  88, 770. 

1 889-90.  21,494  o.  y.  dredged  and  71 
logs  removed  from  the  channel,  90, 1027. 

1891-93.  32,308  c.  y.  dredged,  92, 
1095. 

1898-94.  65,000  c.  y.  dredged  and 
34  saw  logs  removed,  94,  985. 

1894-95.    38,812  c.  y.,  s.  m.,  dredged, 

95,  1287. 

1 895-96.    13,038  o.  y.,  s.  m.,  dredged, 

96,  1078. 

1896-97.  738  loss  removed,  also  3 
trees,  2  stumps,  and  1  long  pile,  97, 1374. 

1897-98.  29,062  o.  y.,  s.  m.,  dredged, 
98,  1230. 

1898-99.  160  logs  removed,  99, 
1481. 

189.'-1900.  243  logs  remold, 
1900,  1778. 

Physlcnl  characteristics. 

Shell   ridge,   obstructing   navigation, 
79,  694. 
Description  of,  93,  1341. 

Projects. 

By  Capt.  Phillips,  1878,  to  secure 
through  Currituck  Sound,  by  dredging,  a 
channel  80  f.  wide  and  9  f.  deep  at  ordi- 
nary winter  stage  of  water;-  estimate, 
$90,000,  79,  693;  80,  827. 

By  Capt.  Phillips,  1880,  improvement 
of  Coanjok  Bay  by  dredging  channel  same 
dimensions  as  above,  to  be  protected  on 
western  side  by  an  oyster-shell  dike  9,200 
f.  in  length;  estimate,  $50,213.95,  81, 
1000. 

By  Capt.  Hinman,  1886,  for  improve- 
ment of  North  River  Bar  by  excavation 
of  a  channel  7,150  f.  long,  150  f.  wide,  and 
9.4  f.  deep  at  ordinary  1.  w. ;  also  con- 
struction of  two  range  lights  to  mark 
channel;  estimate,  $55,122,  85,  86,  155. 

Prior  to  act  of  Sept.  19, 1890,  improve- 
ment was  carried  on  under  separate  proj- 
ects for  each  part  of  the  route  (hcc  Title). 
These  projects  were  for  a  9-f.  channel  80 
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IfORFOLK  HARBOR,  VAm  TO  ALBERIARIiE  SOUND,  N.  €., 
THROUOH  CUHRITITCK  SOUND  (Waterway).  (Elizabeth 
River,  Southern  Bi*anch«  Va*.  q.  v«;  North  Eiandinff  River, 
«•  v.;  Currituck  Sound,  Coanjoclfc  Bay,  North  River  Bay,  and 
Ailieniarle  and  Chesapeai^e  Canal.)— Continued. 


f.  wide;  combined  estimate,  $306,667.08, 
1900,262. 

By  Capt.  Casey,  1895,  expenditure  of 
$7,000  in  dredgin|(  between  Lon^  Point 
Wharf  and  Chorch  Island,  Ooaniok  Bay, 
and  $1,000  in  the  remoyal  of  sunken  logs, 
95,  1287. 

Capt.  Casey,  1895>96,  estimated  that, 
while  the  primitive  method  employed  in 
rafting  was  continued  on  the  river,  $500 
would  be  required  annually  to  keep  the 
channels  reasonably  clear,  96,  1078. 

By  Capt.  Casey,  1897,  expenditure  of 
$7,000  in  widening  and  deepening  the 
channel  between  the  canal  looks  and 
Nicaragua  Bar  and  the  southern  branch 


of  the  Elizabeth  River,  Va.,  $2,000  for  re- 
moval of  sunken  logs,  etc.,  97,  1374. 

Surveys* 

Included  in  *' Survey  of  water  routes 
south  from  Norfolk,  Va.,  1878,"  79,  693, 
715,  716. 

Of  Coanjok  Bay,  made,  1880,  under 
direction  of  Capt.  Phillips,  81,  999. 

Examination  North  Jiiver  Bar,  made 
by  Lt.  Burr,  1894,  94,  984. 

Survey  of  the  waterway,  made  by  Capt. 
Casey,  1894,  to  determine  the  part  most 
in  need  of  improvement,  95,  1287. 

Maps.    89,  962. 


NORFOLK  HARBOR,  VA.,  TO  ATLANTIC  OCEAN,  SOUTH  OF 

HATTERAS  (water  communication). 


Engineers. 

Chikf  of  Engineers.  Report,  80, 
125. 

Enginebr  in  Charge.  Capt.  C.  B. 
Phillips.    Report,  80,  851. 

Assistants  : 
F.  W.  Frost.     Report,  80,  862. 
J.  B.  Shinn.    Report,  80,  876. 

Physical  charact  ristics. 

Description  of  Albemarle,  Pamlico,  and 
Core  sounds,  N.  C,  and  various  outlets 
therefrom  to  the  ocean  south  of  Hat 
teras,  80,  857. 

Plans.    . 

By  Capt.  Phillips,  1880,  improvement 
of  the  Albemarle  and  Chesapeake  Canal 
by  reconstruction  and  by  excavation  of 
Virginia  and  North  Carolina  outs ;  esti- 
mate, $509,701,  80,  869. 


For  improvement  of  the  Dismal  Swamp 
Canal,  two  estimates  of  $1,483,646  and 
$1,098,379,  respectively,  80,  875. 

For  a  cnannel  80  f.  wide  and  9  f.  deep 
from  Norfolk  Harbor  to  Albemarle 
Sound  via  Dinmal  Swamp  Canal;  total 
length,  73  miles;  estimate,  $1,492,622, 
80,888. 

For  a  tide-water  connection  between 
the  Neuse  and  Cape  Fear  rivers;  chan- 
nel width,  80  f. ;  depth,  9  f.,  and  4  guard 
locks;  distance,  102  miles;  estimate, 
$5,694,734,  80,  896. 

Survey. 

Ordered,  by  act  of  June  18, 1878,  made, 
1880,  under  direction  of  Capt.  Phillips, 
80,851. 

Maps.    80,  896. 


NORFOLK,  TA.,  TO  NEUSE  RIVER,  N.  C,  TO  CAPE  FEAR 
RIYER,N.  C.  (survey  for  ivater  communication  from  Norfoiic, 
Ta.,  to  the  Atlantic  Ocean  south  of  Hatteras.    {See  Albemarle  Sound, 

K.  C.)      • 


Appropriation.'' 

1878,  $20,000,  act  June  18.  Between 
Norfolk  Harbor  and  the  Atlantic  Ocean 
south  of  Cape  Hatteras. 

Commerce. 

Improvement  of  Core  Sound  Justifiable 
ns  early  as  1838,  76,  416. 

Improvement  of  Currituck  Sound  justi- 
fiable, 76,  377. 

Commercial  importance  and  advan- 
tages of  a  line  of  continuous  navigation 
between  Florida  and  the  Northern  Lakes, 
76,  377,  410,  412,  414. 

Defense. 

Proposed  improvement  of  Core  Sound, 

a  1852,  $50,000  appropriate<l  for  rcoponinp  ( )hl  Roanoke  Inlet,  70,  887.    (By  the  coDBtraction  of  break' 
water  acroes  Croatan  Sound— Treu«,  I)oc\  373, 1S82.) 


connected  with  a  general  system  for  the 
protection  of  the  coasting  trade  of  the 
United  States,  76,  419. 

Engfineers. 

Chief  of  Engineers: 

Chief  of  Topographical  Engineers,  in 
1838,  submitted  a  report  on  Core  Sound 
byLt.  Col.  Kearney,  76,  416. 

Reports,  76,  69;  78,  76;  79,  94. 

Engineers  in  Charge: 

Lt.  Col.  .7.  Kearney.  1837.  Reports,  76, 
411  (extract),  76,  416. 

Col.  Turn  bull,  Lts.  Woodbury  and 
Whiting,  1856-59,  in  charge  of  reopening 
Old  Roanoke  Inlet,  76,  387. 
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WORFOI4R,  TAm  to  NEITSE  RITER,  BT.  €.,  TO  CAPE  FEAR 
RI¥£R«  N.  €•  (sarvejr  for  iirater  commnDicatlon  from  Norfolk, 
Ta«9  to  the  Atlantic  Ocean  south  of  Hatteras)— Oontinned. 


S.  T.  Abort,  U.  S.  C.  E.,  1876.  Report, 
76,  376. 

Capt.  C.  B.  Pkillips,  1878.  Report,  79,' 
714. 

Assistants  : 

A.  K.  Michler.  Reports  (extracts),  76, 
3d8  403. 

J.  H.  Harrison  and  T.  S.  Flood,  76, 397. 

J.  B.  Shinn,  F.  W.  Frost,  and  W.  G. 
Williamson,  79,  716. 

Operations* 

Under  the  appropriation  of  1852  an  at- 
tempt to  reopen  Old  Roanoke  Inlet  was 
made;  subsequent  failnre,  76,  387. 

Physical  characteristics* 

General  character  of  seacoast,  76,  378. 

General  description  of  sounds,  76,  385- 
389,  398-400. 

Of  rivers,  peat  bogs,  swamps,  and  soil, 
76.  392-397. 

Of  route  of  Kearney  survey,  76,  404, 
405. 

Contour  of  the  coast  of  the  Carol inas, 
76,  379.  To  what  due,  76,  379.  Forces 
modifying  contour,  76,  379,  380. 

Movements  of  sand,  76,  380^382. 

History  of  changes  in  inlet,  76,  382- 
384,  419. 

Geological  description  of  sea  coast,  76, 
389,  392. 

Tides,  near  large  inlets,  76,  388;  along 
Kearney  route,  76,  404,  405. 

Absence  of  tides  in  Core  Sonnd,  76, 398. 

Bars  in  Core  Sound,  76,  388,  398,  416. 

Peculiar  character  of  banks  of  the  Alli- 
gator River,  76,  395. 

Shoals  and  marshes  in  Bogus  Sound, 
79,  399. 

Gradual  closing  of  inlets,  76,  416. 

Charact«r  of  sonnds  west  of  Betfufort, 
76,418. 

Table  of  distances  and  drafts  from 
Norfolk,  Va.,  to  Harbor  Island,  76,  398. 
From  Norfolk,  Va.,  to  Wilmington,  N. 
C,  76.401.  Memorandum  of  distances, 
76,  418. 

Plans* 

By  Lt.  Col.  Kearney,  1838,  channel 
through  Core  Sound,  7  f.  <Ieep  and  80  y. 
wide,  estimate,  $.50,000;  250  y.  wide, 
estimate,  $300,000,  76,  416,  417. 

By  S.  T.  Abort,  canal  from  Clubfoot 
Creek  to  Harlow  Creek,  40  f.  in  width, 
as  a  substitute  for  the  improvement  of 
Core  Sonnd,  estimate,  $411,000,  76,  397. 
For  a  channel  40  f.  in  width  and  8  f.  deep 
through  Core  and  Bogue  sounds,  and  a 
canal  from  Hew  lets  Creek  to  Cape  Fear 
River,  total  estimate,  $3,685,517.82,  76, 
402.    For  a  through-cut  canal  at  tide 


level,  40  f.  wide  at  the  bottom  and  8  f. 
deep,  from  the  Neuse  to  Cape  Fear  rivers, 
estimate,  $7,642,204.79,  76.  405.  406.  For 
a  canal,  with  summit  level,  fea  by  steam 
pumps,  and  with  6  locks,  from  the  Neuse 
to  the  Cape  Fear  rivers,  estimate, 
$3,909,455,  76,  406,  407,  408. 

Private  (private,  corporate, 
and  State)  ivork* 

ITYO*  Company  formed  by  Josiah 
Collins,  for  the  purpose  of  draining  Scup- 
peroong  Lake;  $30,000 expended  in  maK- 
ing  a  cut  to  Scuppernong  River,  76, 395. 

1890*  Plan  proposed  by  Hamilton 
Fulton  for  the  construction  of  a  canal 
between  Clnbfoot  and  Harlow  creeks, 
with  a  width  on  the  bottom  of  14  f.,  and 
depth  of  4  f. ;  subsequently  constructed 
by  the  State,  76,  397. 

I8:t8.  State  of  North  Carolina  made 
appropriations  for  the  drainage  of  Matta- 
muskeet  Lake  by  cutting  a  canal  from  it 
to  Wysocking  Bay,  76,  &4. 

1 84 O.  An  examination  by  W.  Gwynn 
and  C.  B.  Shaw  (as  ordered  by  the  State), 
who  devised  a  system  of  canals  and 
ditches  leading  south  into  Pnngo  River; 
$200,000  expended  by  the  State  in  these 
operations,  76,  395.  Correspondence  re- 
lating to  the  Chesapeake  and  Albemarle 
Canal,  76,  423,  424. 

Projects* 

By  Lt.  Woodbury,  1852,  for  reopening 
Old  Roanoke  Inlet,  for  which  Congress 
made  an  appropriation,  76,  387. 

Secretary  of  IVar* 

1838.  Letter  to  the  Hon.  C.  Shepard, 
transmitting  a  report  from  the  Chief  of 
Topographical  Engineers,  76,  416. 

Surveys. 

By  Lt.  Col.  J.  Kearney,  1837,  from  the 
southern  debouch^  of  the  Dismal  Swamp 
Canal,  down  the  Pasquotank  River, 
through  Croatnn,  Pamlico,  and  other 
sounds  to  W^inyaw  Bay,  «S.  C,  76,  398. 
Report,  76.  411. 

Survey  of  Core  Sound  included  in  Coast 
Survey,  1866,  76,  398. 

By  A.  K.  Michler,  1875,  reports  on  "Sur- 
vey of  coast  line  from  the  head  of  Core 
Sound  to  Wilmington,  N.  C.,''  76,  398. 
On  "  Survey  of '  The  Kearney  Route,' "  76. 
403. 

Under  the  direction  of  Capt.  Phillips, 
1878-79,  a  snrvey  for  an  interior  water 
communication  between  Norfolk,ya.,  and 
the  Atlantic  Ocean,  south  of  Hatteras. 
Report  of  prepress,  79,  714. 

IdAPS.  Of  proposed  canal  routes,  76, 
410. 
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NTORFOLK  HABBOR,  YAm  TO  THE  SOUNDS  OF  IVOBTH 
CABOLIUTA  (waterway).  (See  Tumer§  Cut,  N.  C,  and  also  IHsmai  Swamp 
Canal  and  Sounds  of  North  CaroUna,  toatorway  connecting.) 


Appropriations. 

1^,   ^,000,99,1480. 
1900,    200,000,  1900,  1775. 

Total,  225,000 

Cooiiiierce. 

In  last  foar  months  of  1899  commerce 
valned  at  $285,884  passed  throngh  the 
roate,  1900,  261. 

CoDtracts. 

1 899*  Virginia  Dredging  Co. ,  dredg- 
ing, 15  to  30  cents  per  c.  v. ;  bank  pro- 
tection, $1.50  to  $2.50  per  1.  f.,  $224,200, 
1900,  1777. 

Engrineers. 

Chief  of  Enginsbrs.  Reports,  99, 
228;  1900,261,285,277. 

Enginsbrs  in  Charge: 

MaJ.  T.  L.  Casey,  1899.  Report,  99, 
1480. 

Maj.  J.  B.  Qninn,  1900.  Report,  1900, 
1773. 

Operations. 

1899-1900.    199,364  c.  y.  dredged 


from  Deep  Creek,  and  57,060  c.  y  dredged 
from  Turners  Cat  and  Pasquotank  River, 
1900,  1773,  1774. 

Piiysical  cliaracteristics. 

Description  of,  99,  228. 

'i'his  route  comprises  Deep  Creek,  Dis- 
mal Swamp  Canal  (the  property  of  a 
company),  Tamers  Cut,  and  tne  Pasqao- 
tank  Kiver,  1900,  261. 

Projects. 

!  By  Mi^.  Casey,  1899,  dredging  a  chan- 
i  nel  with  a  least  width  of  80  f.  on  hottom, 
10  f.  depth,  m.  1.  w.,  and  protecting  banks, 
whero  required,  by  sheet  piling  or  other 
meann,  in  Deep  Creek,  from  the  south 
branch  of  the  Elizabeth  Kiver  to  the 
new  lock  at  the  Dismal  Swamp  Canal,  in 
Turners  Cut  Level,  Croatan  Sound,  and 
PaB(|uotank  River ;  also  removal  of  Ship- 
yard Bar,  and  cutting  off  of  some  points 
m  the  Pasquotank  River  to  straighten 
its  course;  estimate,  $274,310,  99,  229; 
1900, 1773. 


NORTH  AND  SOUTH  H£RO  ISI.ANDS,  LAKE  CHAHPLAllV. 

(See  Lake  Champlain,) 

NORTH  BAY.    {Bee  Pnget  Sound.) 
NORTH  CAROLINA,  SOUNDS  OF.    (See  Dismal  Swamp  Canal,) 


NORTHEAST  CAPE  FEAR  RIVER,  N.  C.    (See  Norfolk  Harbor,  etc.) 


A  ppropriations. 

ie»0,  $5, 000. 00,  91,  1385. 
1892,  5, 000. 00,  92,  1153. 
1894,  5, 000. 00,  95,  1331. 
1899,   2, 000. 00,  99, 1504. 


Total,   17,000.00 

Commerce. 

Obstructing  bridges,  85,  1128,  1130, 
1131. 

Description  of,  93, 1404;  94,  1041;  95, 
1330;  1900,  1815. 

In  1894  one  factory  on  the  river  received 
about  20,000  tons  of  materials  and  shipped 
about  5,0(X)  tons,  and  another  shipped 
about  14,(XX)  tons  of  lumber,  etc.,  95, 
1390. 

EniTineers. 

Chief  of  Ekoinkers.  Reports,  85, 
177;  89, 149;  90,  133;  91,  164;  92,  164; 
93,  177;  94, 163;  95,  185, 192;  96, 167; 
97,  207;  98,  209;  99,  241;  1900,  273. 

Engineers  in  Charge: 

Capt.  W.  H.  Bixby,  1884-92.  Reports, 
85, 1128, 1130;  90, 1181;  91,  1383. 


M%i.  W.  S.  Stanton,  1892-96.  Reports, 
92,  1152;  93,  1403;  94,  1040;  95,  1330, 
1389. 

Lt.  Col.  D.  P.  Heap,  1896.  Report,  96, 
1122. 

Capt.W.E.Craighill,1897-99.  Reports, 
97,  1400;  98.  1252. 

Capt.  E.  W.  Van  C.  Lucas,  1899-.  Re- 
ports, 99,  1504 ;  1900,  1815. 

Assistants  : 

C.  Humphreys.  Reports,  85,  1131; 
91,  1385. 

£.  D.  Thompson.     Report,  93,  1405. 

C.  Schuster.  Reports,  96,  1123;  97, 
1401. 

Obstructions. 

From  bridges  without  draws,  85, 1129, 
1130. 

Operations. 

1 890-9 1 .  528  snags  and  stumps  and 
90  cords  of  small  snags  removed  from  the 
channel,  and  216  trees  and  145  cords  of 
brush  cleared  from  the  banks,  91, 1386. 

1  §9 1-93.  33  snags  and  1  steamboat 
wreck  removed  from  the  channel,  92, 
1153. 
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1  §93-98.  About  150  siiiifrs  and  other 
obstrnotions  removed,  93,  1404. 

1 898-94.  OYer2,000BnagBaiid other 
obstmctlona  removed,  94,  1041. 

1 895-96.  About  800  snags  and  other 
obstrnctions  removed,  96,  1123. 

1896-97.  About  2,000  snags  and 
other  obstrnotions  removed,  97,  1402. 

1899-1900.  River  cleared  of  ob- 
structions and  made  navigable  88  miles 
to  Hallsville,  1900, 1815. 

Physical  characteristics. 

Description  of,  90,  1182. 
Tidal  observations,  93,  1406. 
Water- ^auge  record  for  1892,  93,  1406. 
Mean  ot  water-sauge  readings,  95, 1330. 
Description    or,  between  old   county 
ferry  ana  Juniper  Swamp,  95,  1389. 

Plans. 

By  Capt.  Bixby,  1885,  removing  old 
bridge  pieis;  estimate,  $700,  85,  1130, 
1131. 

Private  ^roric. 

The  upper  part  of  the  river  from  Korne- 
gays  bridge  to  Deep  Bottom  is  kept  clear 
of  obstructions  by  the  county  commis- 
sioners  of  Duplin  County,  96,  1123. 


Projects. 

By  Capt.  Bixby,  1889,  improvement 
from  Wilmington  up  to  Kornegays  Bridge 
by  removal  of  snags,  logs,  and  similar 
obstructions;  estimate,  $30,000, 91, 1384. 

In  1895  MaJ.  Stanton  estimated  that  it 
wonld  cost  $10,000  to  dredge  a  channel 
for  boats  of  17  f.  draft  from  the  olil  county 
ferry  to  Juniper  Swamp,  95,  1389. 

In  1896  Lt.  Col.  Heap  estimated  that 
$2,000  would  be  required  annually  for 
maintenance,  96,  1123. 

Sunroys* 

Examination  ordered  by  act  of  July  5, 
1884,  made  under  the  direction  of  Capt. 
Bixby,  85,  1128,  1130. 

Ordered  bv  act  of  Aug.  11,  1888,  made, 
1888,  under  direction  of  Capt.  Bixby,  90, 
1181. 

Survey  from  the  old  county  ferry  to 
juniper  Swamp,  with  a  view  to  obtain- 
ing mcreaseil  depth,  ordered  by  act  of 
Aug.  17,  1894,  made  by  Maj.  Stanton, 
1895  (see  ProJecU),  95,  1389. 

Maps.    92,  Atlas,  32,  33,  34,  35,  36. 


NORTHEAST  RIVER,  MD. 


Appropriations. 


$10,000,  72,  67,  679. 
1880,   5,500,  80,  622. 
1890,   2,500,  91,  1183. 
1892,   2,640,  92,  967. 


Total,  20,640 

Commerce. 

Information  as  to,  81,  853. 

Contracts. 

1§Y9.  Morris  &  Cummings,  dredg- 
ing, 73,  71,  759. 

1880.  J.  Van  Patten,  dredging,  24 
cents  per  c.  y.,  81,  853. 

1§91.  C.  T.  Caler,  dredging,  13| 
cents  per  c.  y.,  91,  1183. 

1§99.  American  Dredging  Co., 
dredging,  11^  cents  per  o.  y.,  s.  m.,  93, 
1207. 

Eni^ineers. 

Chief  ok  Enginkrrs.  Reports,  72, 
67,  71;  73,  71  j  74,  79;  75,  84;  76,  62; 
79,  81;  80,  99;  81,  130;  82,  128;  83, 
132;  89,  112;  90,  102;  91,  124;  92,  124; 
93 ;  135. 

Enginekrs  in  Charge: 

Maj.  W.  P.  Craighill,  1872-83.  Reports, 
72,679,700;  73,759;  74,  ii,  14;  75,  ii, 
61;  76,  281;  (Lt.Col.)  80,  621;  81,  852; 
82,  840:  83,  666. 

Maj.  W.F.Smith,  U.  S.  agent,  1888-93. 
I^orts,  90,  951;  91, 1182;  92,  967;  93, 


Assistants  : 
N.  H.  Hutton.     Report,  72,  701. 
A.  Stierle.    Report,  90,  95i: 

Operations. 

187 3-7 if.  Dredging  channel  under 
contract  60  f.  by  5  f.  from  the  5-f.  curve 
in  the  river  to  wharf  at  Northeast,  and  a 
basin  120  f.  by  120  f.  in  front  of  the  wharf; 
also  a  channel  25  f.  by  3  f.  to  Alexanders 
Mill,  73,  71.  759. 

l§IIO-§l.  19,876  c.  y.  dredged  from 
the  channel,  81,  852. 

I§90-91.  16,000  c.  y.  dredged,  91, 
1183. 

1899-93.  19,954  c.  y.,  s.  m.,  dredged 
and  project  completed,  93,  1207. 

Pliysical  ciiaracteristics. 

Description  of,  72,  701;  74,  79,  ii,  15; 
90,  952. 

Proje«t8. 

The  appropriation  of  $10,000  in  1872 
was  expended  in  dredginff  a  channel  5  I. 
from  the  5-f.  curve  in  the  river  to  the 
wharves,  73,  71,  759. 

By  Lt.  Col.  Craighill,  1880,  increasing 
the  depth  of  the  existing  channel  from 
the  5-f.  cnrve  near  the  river's  month  to 
the  wharf  at  Northeast,  to  6  £  m.  1.  w. ; 
also  widening  the  same  to  75  f.  and  en- 
larging the  turning  basin  in  front  of  the 
wharf,  estimate,  $5,500,  80,  621. 

By  Maj.  Smith,  U.  S.  agent,  1889,  ex- 
cavation of  a  channel  75  f.  wide  and  6  f. 
deep  at  m.  1.  w.  across  the  bar  at  the 
mouth  of  Stony  Run;  thence  to  the  head 
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of  nftvigation  a  channel  60  f.  wide  and  6 
f.  deep;  estimate,  $5,140,  90,  963. 

Surveys. 

Under  direction  of  Maj.  Craij^liill;  ex- 
amination by  N.  H.  Hatton,  1872.  Re- 
ports, 72,  679,  700,  701. 


Under  direction  of  Maj.  Craighill,  1879, 
79,  81. 

Examination,  1880,  80,  621. 

Ordered  by  act  of  Aug.  11,  1888,  made, 
1883,  under  direction  of  Maj.  Smith,  U.  8. 
agent,  90,  953. 


NORTH  EBISTO  RIVER,  S.  €.    (See  Edi8to,  St,  Pierre,  and  Santee  Hvers.) 

NORTHERN  AND  NORTHIVESTERN  LAKES.      (See  Great  Lakes; 

also  Vol.  3 — Misoellaueous  Index.) 

NORTH  FORK,  KY.    (See  Kentucky  River.) 

NORTH   FORKED  DEER  RIVER,   TENN.     (See  Forked  Deer  Biver, 

North  and  South  Forks  of.) 

NORTH  HERO  HARBOR,  LAKE  CHAHPLAIN,  VT. 


Commerce. 

In  1892  it  was  belieyed  that  the  com- 
merce was  provided  for  fairly  well,  93, 
3214. 

Enirinecrs. 

Chibf  of  ENGiinBRRs.  Report,  93, 
419. 

Engineer  in  Charge.  Maj.  M.  B. 
Adams,  1892-93.    Report,  93,  3213. 


Physical  characteristics. 

The  harbor  situated  on  the  north  side 
of  Hero  Island,  and  affords  a  well-shel- 
tered harbor  of  limited  area,  where  most 
of  the  farming  products  of  the  island  find 
shipment  by  water,  93,  3214. 

Surveys. 

Examination  ordered  by  act  of  July  13, 
1892,  made,  1892,  by  Maj.  Adams  (report 
unfavorable),  93,  3214. 


NORTH   LANDING    RIVER,   N.  €.   AND   VA.    (See  Norfolk,    Fa.,  to 

Albemarle Soutidf  N.  C,  waterway.) 


A  ppropri  ations. 

$25,000,79,90. 
15,000,  80,  825. 
7,500,  81,  995. 
8,000,  82, 1079. 


1880, 
1881, 
1882, 


Total,    55,500 

Commerce. 

Important.  79,  686,  687,  692,  693. 

tf^  O  MB  t  l*B.C  t  S 

1879.  G.*  H.  Ferris,  dredging,  15| 
cents  per  c.  y.,  80,  825. 

Eiig^ineers. 

Cfiief  of  Engineers.  Reports,  78, 
76;  79,  90,  95;  80, 120;  81, 160;  82,  156; 

83,  166;  84,  166;  85,  158;  86,  153;  87, 
119,  90,  107;  91,  151 ;  92,  153;  93,  165; 
94,  152;  95,  174;  96,  157;  97,  196. 

Engineers  in  Charge: 

Capt.  C.  B.  Phillips,  1878-81;  78,  76. 
Reports,  79,  683;  80,  824;  81,  993. 

Capt.  J.  Mercnr,  1881-84.  Reports, 81, 
993;  82, 1078;  83,  844. 

Capt.  F.  A.  Hinman,  1884-87.    Reports, 

84,  1032;  85,  1035;  86,  960;  87,  984. 
Col.  W.  P.  Craighill,    1888-90.     Re- 
port, 88,  770. 

Lt.  G.  J.  Fiebeger,  1890-92.  Reports, 
90,1027;  91,1304. 

Lt.  E.  Burr,  1892-94.  Reports,  92, 
1096;  93, 1343;  94,  986. 


Capt.  T.  L.  Casey,  1895-98.  Reports, 
95,  1289;  96,  1079;  97,  1376. 

Assistants  : 
J.  B.  Shinn.    Report,  79,  687. 

F.  W.  Frost,  C.  P.  E.  Burgwyn,  and 
R.  U.  Goode,  79,  686. 

G.  H.  Elliot.    Report,  80,  825. 

Operations. 

1  §79-80.  110,000  c.  y .  dredged  from 
three  shoals  in  the  river;  stumps,  logs, 
and  similar  obstructions  removed,  80, 824. 

1  §§0-§l.  64,354  c.  y.  dredged  from 
the  channel;  removal  of  obstructions 
continued,  81,  9H. 

I§§9-§3.  13,310  c.  y.  dredged  from 
channel;  removal  of  obstructions,  720 
stAmps,  trees,  etc.,  82,  1079. 

i8§8-84.  7,011  logs,  stumps,  and 
obstructions  removed  from  channel,  84, 
1032. 

l§84-§5.  497  logs  and  stumps  re- 
moved ;  construction  of  combined  steam 
hoister  and  pile  driver  commenced,  85, 
1035. 

1 8  89-90.  732  logs  and  stumps  clear- 
ed from  the  river  by  hired  labor,  90, 1027. 

1893-93.  624  saw  logs,  25  stumps, 
6  trees,  aud  3  piles  removed,  93,  1343. 

1895-96.  314  sunken  logs  and  an 
'  old  wreck  removed,  96,  1080. 

I  896-97.  747  logs,  2  stnmps,  3  trees, 
and  2  long  piles  removed,  97, 1376. 
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Physical  characteristics. 

General,  79,  686,  689. 

Obstmctions,  sand  bars,  abrupt  bendn, 
and  sabmerged  logs  and  stumps,  79, 687, 
689. 

Cat-offs,  79,  690. 

Projects. 

By  Capt.  Phillips,  1879,  formation  of  a 
channel  80  f.  wide  at,  and  9  f.  deep  above, 
ordinary  stage  of  water  for  its  entire 


length  of  17  miles  by  straightening  upper 
river  at  abrupt  bends  by  dredging  and  by 
removal  of  stumps,  snags,  aud  similar  ob- 
structions; estimate,  ${^,000,  79,  691; 
80,  824.  Not  considered  sasceptible  of 
permanent  improvement,  86,  153. 

Surve  vs 

By  J.  B.  Shinn  and  F.  W.  Frost,  1878-79. 
Report,  79,  68<). 

Examination,  1885,  85,  1035. 


NORTH   PALOUSE   RIVER,  VTASH. 

Eiiffineers.  ;  Survey. 

Chief    of   Enginebrb.     Report,  89,  I      Examination  orderud  by  act  of  Aug. 
364.  11,  1888,  made,  1888,  under  direction  of 


Engineer  in  Charge.    Maj.   W.    A. 
Jones,  1888.     Report,  89,  2592. 


M%j.  Jones   (report    unfavorable),   89, 
2592. 


NORTHPORT  HARBOR,  N.  Y. 


Commerce. 

Description  of.  Estimated  annual  value 
in  1897,  $1,400,000.    97, 1167. 

EuR^ineers. 

Chief  of  Engineers.   Report,  97, 139. 

Engineer  in  Charge.    Mi^.   H.  M. 
Adams,  1896-97.    Report,  97,  1167. 


Pliysicai  ciiaracteristics. 

Description  of,  situated  about  42  miles 
by  water  from  New  York  City,  97,  1167. 

Surveys. 

Examination  ordered  by  act  of  June  3, 
1896,  made  by  Maj.  Adams,  1896  (report 
favorable),  97,  1167. 


NORTH  RIVER*     (See  Beaufort  Harbor,  North  River  to,  JV.  C;  Salem  Harbor, 

Maee. ) 

NORTH  RIVER  BAR,  CURRITUCR  SOUND  AND  €OANJOR 

BAY9  N.  C«    (See  Currituck  Sound,  Coanjok  Bay,  and  North  River  Bar,  N,  C.) 

NORTH  RIVER   BAV.    {See  Norfolk,  Fa.) 

NORTH  RIVER,   JUASS.    (Hee  Soituaie,) 

NORTH    RIVEK,  IVIASS.  (from    Beverly    Bridf^e   to  tlie    Nortii 

Street  Bridg^e).     (See  Salem  Harbor.) 


Engrineers. 

Chief  of  Engineers.    Report,  91, 46. 
Enginrkk  in  Charge.    Lt.  Col.  S.  M. 
Mansfield,  1890.    Report,  91,  669,  670. 

Pliysicai  characteristics. 

Description  of>  91,  669,  670. 


Survey. 

Examination  made,  1890,  under  direc- 
tion of  Lt.  Col.  Mansfield  (report  un- 
favorable), 91,  669,  670. 


NORTH  RIVER.  IfllCH.  (Essex  to  Nortli  bridg^e). 


Enifineers. 

Chief  ok  Engineers.   Report,  87, 294 
Enoinekh  in  Charge.    Lt.  Col.  O.  M 
Poe,  1886.    Report,  87,  2271. 

Plans. 

Lt.  Col.  Poe,  1886,  reports,  in  Tiew  of 
the  faot  that  the  whereabouts  of  the 


above  locality  could  not  be  ascertained, 
that  the  same  is  unworthy  of  improve- 
ment, 87,  2271 

Snrve^r.       •   • 

Examination  ordered  by  act  of  Aue. 
5,  1886,  made  under  direction  of  Lt.  Col. 
Poe,  87,  2271. 
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NOBTH  RIVEB9  N.  Y.     (See  //ledcan  River.) 
NORTH  RIVEK,  M^ASH.     (See  milapa  Harbor.) 


Commerce. 

DeBcription  of,  95,  3485. 

In  18^  it  was  eatimated  there  were 
4,(X)0,000,000  f.  of  merchantable  timber 
adjacent  to  the  stream,  95, 3485, 97, 3472. 

Eni^ineers. 

CuiBF  OF  £MaiNi£BB8.  Reports,  91, 
409;  95,458;  97,523. 

Engikekrs  im  Chargb: 

Capt.  T.  W.  Symons,  1890-95.  Reports, 
91,  3263,  3264;  95,  3485. 

Capt.  H.  Taylor,  1897.  Report,  97, 3472. 

Assistants: 
A.  J.  McMillan.     Report,  91,  3266. 
J.  M.  Clapp.    Report,  95,  3486. 

Physical  characteristics. 

Description  of,  95,  3485. 

A  tributary  of  Willapa  Harbor,  rising; 


in  the  Coast  Ran^e.  It  has  narrow  bot- 
toms on  itself  aud  tributary  streams. 
Flows  through  a  billy  con u try.  In  1897 
navifj^ation  was  impeded  by  sevt*ral  ritUes 
and  other  obstructions.    95,  3485. 

Surveys- 
Ordered  by  act  of  Sept.  19,  1890,  ma<lA, 
1891,  under  direction  of  Capt.  Syn  ons 
(report  nnfavoruble),  91,  32G5. 

Lzamination  from  its  uiontb  in  Willapa 
Bay  upward  for  25  miles  ordered  by  act 
of  An^.  17,  1894,  ma<le,  189.5,  under  the 
direction  of  Capt.  Symons  ( report  favor- 
able), 95,  3485. 

Examination  ordered  by  art  of  June  3, 
1896;  report  (favorable)  submitted,  1896, 
by  Capt.  Taylor.    97,  3472. 

Maps.    91,  3265;  95,  3488. 


NORTHWEST  RIVER,  N.  C. 


Enirineers. 

Chief  of  Engineers.  Report,  91, 153. 

£nuinerr  in  Charge.  Capt.  O.  J. 
Fiebeger,  1891.    Report,  91,  1321. 

Assistant.  J.  P.  White.  Report,  91, 
1323. 

Physical  characteristics* 

Description  of,  91,  1323. 


Survey. 

Examination  ordered  by  act  of  Sept. 
19,  1890,  made,  1891,  nndt^r  direction  of 
Capt.  Fiebeger  (report  unfavorable),  91, 
1321. 

Maps.    91,  1322. 


lliORl¥AE.K  HARBOR,  €OIVIV.«    (See  South  Norwalk  Harbor,  Wilson  Point, 

Conn,) 

Appropriations. 


Contracts* 

1573.  G.H.  Ferris,  dredging  35,175 
o.  v.,  24i  cents,  72, 901 ;  73, 1025. 

'1S78*  E.  R.  Seward,  dredging  19,895 
c.  y.,  45  cents,  73, 1026 ;  74,  ii,  269. 

1574.  £.  R.  Seward,  dredging  36,715 
c.y.,  23  cents,  75,  ii,  262;  76,231;  con- 
tract extended,  76, 231. 

1  §75.  U.  N.  <&  A.J. Beardsley,  dredg- 
ing 44,444  c.  y.,  13i  cents,  75,  ii,  263;  76, 
231. 

1878*  J.  M.  Seward,  dredging  26,080 
c.  y.,  40  and  14  cents,  79,  363. 

1 879.  H.  N.  <&  A.  J.Beardsley,  dredg- 
ing,  10, 11,  and  38  cents  per  c.  y.,  80, 467. 

1880.  H.  N.  «&  A  J. Beardsley,  dredg- 
ing, 12  and  14  cents  per  c.  y  ,  81, 611. 

1881.  F.  Pidgeon,  jr.,  dredging,  17 
cents  per  o.  y.,  82,  623. 

1889.  J.  McDerniott,  dredging,  18* 
cents  per  o.  y.,  83,  524. 

1885.  H.  N.  Beardsley,  dredging,  9| 
cents  per  0.  y.,  85,  657. 

1886.  A.  J.  Beardsley  &  Son,  dredg- 
ing, 11^  cents  per  c.  y.,  87,  618. 

1 889.  A.  J.  Beardsley  &  Son,  dredg- 
ing, 11  and  15  cents  per  o.  y.,  89,  708. 

a Sorvey— Report  May  10. 18d0,  estimate  $15,668.95     (H.  Doc.  No.  482.  55th  Cong..  2d  sess.) 
bPart  of  an  appropriation  of  928,000,  of  which  $25,000  was  required  to  be  expended  on  channel 
to  Wilson's  Point,  99,  694. 
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1829, 
1872, 
1873, 
1874, 
1875, 
1878, 
1879, 
1880, 
1881, 
1882, 
1884, 
1886, 
1888, 
1890, 
1894, 
1896, 
1899, 


$80,  act  Mar.  3  (snrvey). 
10,000,  72,  84. 
10,000,  73,  92. 
10,000,  74,  103. 

7,000,  75,  105. 

6,000,  78,  54. 
10,000,  79,  59. 

5,000,  80,  466. 

5,000,  81,  610. 

5,000,  82,  623. 

5,000,  84,  654. 

3,000,  86,  651. 
''3,000,  88,  564. 

4,000,  90,  645. 
15,000,  95,  806. 
10,000,  96,  715. 

2,000,  99, 1179. 


Total,    110,080 

Commerce. 

Commercial  advantages  of  Norwalk, 
72,  902. 

Business  of  Sonth  Norwalk  requires 
channel  of  greater  dimensions,  84,  655. 

Description  of,  93,  992. 
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nrOBWALK  HARBOR,  CO IV TV. —Con tinned. 


1§9I«  6.  B.  Beardsley,  dredging, 
14.6  cents  per  c.  y.,  91,  787. 

1994.  A.  J.  Beardsley,  dredging 
83,916c.  y.,  14.3  cents  per  c.  v.,  95,  S06, 

1§96.  G.  B.  BeardBley,  dredging,  8^ 
cents  per  c.  j.  ($5,9.50),  97,964. 

1§99«  NewburgU  Dredging  Co., 
dredging,  19  cents  per  c.  ▼.  ($1,999.94), 
99, 1179. 

Eiiirineers. 

Chief  of  Enginkkrs.  Reports,  71, 
87;  72,84;  73,92;  74,102;  75,105;  76, 
53;  77,48;  78,  54;  79,  59;  80,  80;  81, 
95;  82,96;  83,91;  84,  97;  85,  87;  86, 
88;  87,50;  88,  51;  89,  64;  90,  57;  91, 
71;  92,  75;  93,  82,  91;  95,  83,  95;  96, 
79,  103;  97,  98;  98,  104,  111;  99,  117; 
1900, 133. 

Engineers  IN  Charge: 

Miy.  G.  K.  Warren,  1871-75.  Report*, 
72,  900;  73,  1025;  74,  ii,  268. 

Maj.  J.  W.  Barlow,  1875-83.  Reports, 
75,  li,  262;  76,  231;  77,  219;  78,  408; 
79,  363;  80,  4&'>;  81,  009;  82,  622. 

Lt.  Col.  W.  McFarland,  1883-86.  Re- 
ports, 83,  523;  84,  654;  85,  656. 

Lt.  Col.  D.  C.  Houston,  1886-92.  Re- 
ports, 86,  649;  87,  616;  (Col.)  88,  562; 
89,  705;  90,  643:  91,  786;  92,  692. 

Lt.  Col.  Robert,  1893-95.  Reports,  93, 
948,991;  (Col.)  95,  804. 

M(^.  H.  M.  Adams,  1896.  Reports,  96, 
713  813. 

Maj.  S.  S.  Leach,  1897-.  Reports,  97, 
963;  98,  966,  989;  99,  1178;  1900,  1344. 

Assistants. 

J.  H.  Dager.     Report,  72,  902. 

L.  S.  Chase,  72,  903. 

W.  W.  Starr,  jr.  Reports,  73,  1026; 
74,11,269;  75,  ii,264. 

Lefpislalion. 

Incorporation  of  the  Norwalk  Harbor 
Improvement  Co.  by  the  general  assem- 
bly of  the  State  of  Connecticut,  72,  904. 

Operations. 

l§7SI-'73,  35,175  c.  y.  dredged,  73, 
1025. 

1§T3-T4.  19,895  c.  y.  dredged,  74, 
ii,269. 

1§Y4'75.  20,730  o.  y.  dredged,  75, 
11,264 

l§75-76.  60,429  c.  y  dredged,  76, 
231 

18T8-79.  26,080  c.  y.  dredged.  79, 
364. 

1  §79-80.  45,519  c.  y  dredged,  80, 
466. 

1880-§1.  38,083  o.  y.  dredged,  81, 
609 

1  §8 1-89.  26,159  c.  y.  dredged,  82, 
622. 

1889-83.  25,003  o.  y  of  mud  and 
shells  dredged,  83,  523. 

1884-85.  15,464  c.  y.  dredged  from 
western  side  of  channel,  85,  656. 


1885-86.  34,824  c.  y.  dredged,  86, 
650. 

1886-87.  20,427  c.  y.  dredged  from 
channel  above  R.  R.  bridge,  87,  617. 

1888-89.  122,332  c.  y.  dredged  from 
the  channel,  89,  706. 

1889-90.  95,691  c.  y.  dredged,  90, 
644. 

1891-99.  28,000  c.  y.  dredged,  92, 
693. 

1896-97.  165,720  c.  y.  dredged,  97, 
968. 

1899-1900.  10,500  c.  y.  dredged, 
1900,  1344. 

Pliysical  characteristics. 

Character  of  river  bed,  72,  901, 902. 

Tides,  72,  902. 

Situation  and  surroundings  of  Norwalk 
Harbor,  85,  656. 

Description  of  the  harbor,  88,  562. 

Description  of,  93,992;  (South  Nor- 
walk), 98,  990. 

A  narrow  tidal  estuary  extending  about 
3  miles  north  from  Long  Island  Sound  to 
Norwalk,  96,  813. 

Private  ivorlc. 

Description  of  work  done,  96, 813. 

Projects. 

By  Maj.  Warren,  dredging  and  the 
removal  of  bowlders  to  give  a  channel 
100  f.  in  width  and  6  f.  in  depth,  estimate, 
$35,000,  72, 902. 

By  Maj.  Barlow,  additional  dredging, 
$30,000,  76, 231. 

In  1881  the  project  was  modified  to  ad- 
mit of  a  depth  of  8  f.  below  South  Nor- 
walk, 81, 609.  From  1872  to  1886,  inclu- 
sive, $76,000  was  appropriated,  when,  in 
1886,  it  was  estimated  tnat  $7,000  would 
be  required  to  complete  project,  86, 650. 

By  Col.  Houston,  1888,  dredging  the 
lower  channel  up  to  Wilsons  Point  to  15 
f.  depth  and  300  f.  width,  estimate,  $52,900, 
89, 64,  707.  In  consequence  of  the  large 
amount  of  dredging  <lone  by  private  and 
corporate  enterprise  Ihe  cost  of  this  proj- 
ect was  reduced  to  an  estimate  of  $4,000 
for  completion  in  1889, 89, 707. 

By  Col  Robert,  removing  shoal  at  Fer- 
rys  Point,  and,  Hhoultl  funds  permit,  wid- 
ening the  bend  near  Keysers  Island,  95, 
805 

By  Col.  Robert,  1894,  modification  by 
Maj.  Adams  in  1896,  for  dredging  away 
Ferry  Point  shoal  on  the  west  side  of 
the  channel,  between  the  R.  R.  dock  and 
Jennings  wharf,  to  a  depth  of  6  f.  at  m.  1. 
w. ;  the  two  bends  at  the  harbor  entrance 
to  a  depth  of  10  f.  at  m.  1.  w. ;  and  for  wid- 
ening to  150  f.  and  deepening  to  10  f.  at 
m.  1.  w.,  the  channel  up  to  South  Nor- 
walk, estimate;  $77,000,  and  $2,000  for 
maintenance  annually,  96, 714, 814. 

In  1897  Maj.  Leach  estimated  it  would 
cost  $18,960  to  extend  improvement  up  to 
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BrORWAI^K  HARBOR,  COHriir.— Oontiniied. 


South  Norwalk  Harbor,  with  an  annaal 
cost  of  $2,500  for  maintenance,  98, 991. 

SmrvejH. 

By  J.  H.  Dager,  1871.    Beport,  72, 902. 

Norwalk  Biver,  82, 622. 

Examination  ordered  by  act  of  Jnly  13, 
1882,  made  in  that  year  by  Col.  Honaton, 
(report  favorable).  93, 991. 

Sorrey  ordered  oy  act  of  Ang.  17, 1894, 


made  by  Ubj.  Adams,  1896  (see  Profeoi$)f 
96. 813. 

Snnrey  of  South  Norwalk  Harbor  or- 
dered by  act  of  June  3, 1896,  made,  1897 
by  Mi^.  Leach  (report  favorable),  (see 
ProfeoU),  98, 989. 

Maps.  Map  of  the  harbor,  79, 364 ;  85, 
666;  89,  708. 


IVORiriCH  HARBOR,  CONN.    (See  Thames  River,) 
NOTTOWAY  RIVER,  VA. 


Appropriations. 

1880,  tS,000, 80, 823. 

1881,  2,000,81,993. 

Total,  7,000 

Commerce. 

Important,  79, 721. 
Prodnote  of  the  country,  79, 721. 
Improvement  not  followed  by  anv  in- 
crease in  commerce,  83,  844 ;  86, 162. 

Emipineers. 

Chibf  of  Emginesrs.  ReportB,78, 76 ; 
79, 96: 80, 119;  81, 160;  82, 156;  83, 162; 
84,  166;  85,  156;  86,  151;  87,  121;  88, 
103;  91,163. 

Enginkkbs  in  Charge: 

Capt.  C.  B.  Phillipe,  1878-«1.  78,  76. 
Reporte,  79.719;  80,  823. 

Capt.  J.  Mercur,  1881-84.  Reports,  81, 
992;  82, 1077:  83,  843. 

Capt.  F.  A.  Hinman,  1884-87.  Reports, 
84, 1031 :  85, 1033;  86, 961 ;  87, 988. 

CoL  W.  P.  Craighill,  1888.  Report,  88, 
773. 

Capt.O.J.Fiebeger,1891.  Report,  91, 
1315. 

Capt.  C.  B.  Phillips,  1891.  Report,  91, 
1318. 

AS8I0TAKT8: 

W.  O.  Williamson.    Report,  79,  720; 
91, 1319. 
Messrs.  Moncure  and  Blow,  79,  719. 

Obstractions. 

Obstructions  at  the  month  of  the  river 
placed  there  by  the  Confederates,  79, 720. 

Operations. 
1 S8 1-§2.    2,941  snags,  logs,  and  sim- 


liar  obstructions  removed  from  channel, 
82, 1078. 

Physical  characteristics* 

General,  79, 719, 720, 721. 

Plaas. 

By  W.  G.  Williamson,  removing  snags, 
leaning  trees,  and  Confederate  obstruc- 
tions; also  constructing  low  brush  and 
stake  dams;  estimated  cost,  originally, 
$6,708,  subsequently  increased  to  $9,000, 
79,  720, 722. 

By  Capt.  Fiebeger,  1890.  improving  the 
river,  Conrtland  to  moutn,  by  removing 
obstructions  and  dredging,  giving  a  chan- 
nel from  7  to  8  f.  deep  for  a  diHtanee  of  15 
miles  from  its  mouth,  and  above  that 
point  a  channel  2  to  3  f .  deep  at  its  low- 
est stage  for  a  distance  of  50  miles  from 
its  mouth;  estimate,  $9,000,  91,  1316. 

Projects. 

By  Capt.  Phillips,  1878,  channel  not  less 
than  60  f.  wide  and  9  f.  deep  from  the 
mouth  to  R.  R.  bridge,  and  thence  to 
Peters  Bridge,  50  miles  above  the  mouth, 
2  f.  deep,  by  removing  logs,  suags,  and 
sunken  vessels ;  estimate,  $9,000,  79,720, 
722;  80,823. 

In  1887  Capt.  Hinman  said  there  was 
no  demand  tor  the  completion  of  the 
project,  87,  988. 

Surveys* 

By  W.  G.  Williamson,  1878-79.  Re- 
port, 79. 720. 

Examination,  1883, 83, 844. 

Examination  of  lower  river,  85, 1083. 

Examination,  month  to  Conrtland  or- 
dered by  act  of  Sept.  19, 1890,  made,  1890, 
under  direction  of  Capt.  Fiebeger,  91, 
1316. 


NOXUBEE  BIYER,  ]XIIS8< 


Appropriations. 

1880,  $12,000,80,1093. 

1881,  8,000,  81, 1214. 

1882,  10,000,  82, 1298. 
1884,  7,500,  84, 1214. 
1886,  7,500,  86, 1203. 
1888,  5,000,  88, 1210. 


Arpropriations— Continued. 

1890,  3,000,  90, 1705. 
1892,  3,000,  92, 1453. 
1894,  3,000,  95, 1699. 
1896,   3,000,  96, 1448. 

Total,  62,000 
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NOXITBEE  BIVCB,  RIISS.— Continued. 


Commerce. 

Estimated  valne  of  commerce  to  be 
benefited,  81,  1214. 

Beginning  of  traffic  after  improvement, 
83,  1024. 

Reduction  in  freight  charges  estimated 
to  follow  improvement  of  the  river,  88, 
1210. 

In  1893  the  rednction  in  freight  rates 
on  account  of  the  improved  river  was 
estimated  at  over  $20,000  annually,  93, 
1764. 

No  commerce  on  the  river  in  1898,  98, 
1441. 

EnKrineers. 

Chief  of  Engineers.  Reports,  80, 
139,140;  81,188;  82,184;  83,196;  84, 
204;  85,211;  86,208;  87,175;  88,163; 
89,190;  90,171;  91,217;  92,210;  93, 
232;  94,214;  95,239,244;  96,210;  97, 
269;  98,264;  99,309;  1900,351. 

Engineers  in  Charge: 

Ma  j  .A.N.  Damrell,  1879-95.  Reports, 
80,1092,1093;  81,1212;  82,1296;  83, 
1022;  84,1366;  85,1356;  86,1201;  87, 
1328;  88,1208;  89,1441;  90,1704;  91, 
1787;  92,1452;  93,1763;  94,1318;  95, 
1699, 1715. 

M%j.  W.  T.  Kossell,  1896.  Reports,  96, 
1447;  97, 1691;  98, 1440;  99, 1716;  1900, 
2206. 

Assistant.  J.  P.  Fresenins.  Report, 
80, 1093. 

Obstructions. 

Two  bridges  crossed  the  river  in  1895 
between  Macon  and  Hashnqna  Creek 
with  no  draw  or  other  arrangement  for 
passing  of  boats,  95, 1716. 

Operations. 

1880-81.  13,416  trees,  stumps,  and 
logs  removed  from  cbauuel,  carrying  the 
work  of  iraprovenieDt  over  38  miles  of 
river;  one  snag  and  one  quarter  boat 
bnilt,  81,  1213. 

18§l-83.  13,416  snags,  logs,  trees, 
and  other  obstructions  removed,  82, 
1296. 

1889-83.  12,827  logs,  treeb,  and 
snags  removed,  83,  1023. 

1884-85.  12,317  trees,  logs,  snags, 
and  stumps  removed,  85, 1357. 

188<l-86.  5,188  trees,  stumps,  and 
snags  removed,  making  55  miles  of  river 
wholly  and  36  miles  partially  improved, 
86, 1202. 

IVYACK  HARBOR,  BT. 

Commerce. 

Description  of,  97, 1046. 
The    interests     involved     oonsidored 
large,  97, 1046. 

Engineers. 

Chief  of  Engineers.  Report,  97, 
115. 

Engineer  in  Charge.  Lt.  Col.  Wm. 
Ludlow,  1897.    Report,  97, 1044. 

Assistant.  A.  Doerflinger.  Report, 
97, 1044, 


1 886-8  Y.  750  snags,  logs,  and 
stamps  removed,  and  385  trees  cut,  87, 
1329. 

1887-88.  4,108  logs,  trees,  and 
stumps  removed  from  the  channel,  and 
4,300  trees  cut  from  the  banks,  clearing 
35  miles  of  river,  88, 1209. 

1888-89.  4,280  snags  and  logs  re- 
moved from  the  channel ;  1,174  trees  and 
logs  cleared  from  the  banks,  89,  1442. 

1889-90.  2,019  snavrs  and  logs  re- 
moved from  the  ohannel ;  456  trees  and 
logs  removed  from  the  banks,  90,  1705. 

1898-94.  About  1,700  obstructions 
removed  fh»m  banks  and  stream,  94, 
1319. 

1894-95.  Continuation  of  work  of 
preceding  year,  95,  1699. 

1898-99.  Over  11,000  snags  and 
other  obstructions  removed  from  banks 
and  channel  of  the  river,  99,  1716. 

1  ^  99- 1 900.  33,495  snags  and  other 
obstructions  removed  from  banks  and 
channel  of  the  river,  1900,  2209. 

Physical  characteristics. 

Condition  of  river  tuid  obstructions 
therein,  80,  1096. 

Between  Macon  and  the  mouth  of 
Hashnqna  Creek  the  stream  is  very 
small,  having  an  average  width  of  30  f. 
and  a  minimum  depth  of  8  inches  at 
1.  w.,  95, 1716. 

Projects. 

By  Maj.  Damrell,  1880,  improvement  of 
the  river  from  Mncon  to  its  mouth,  69 
miles,  by  removing;  snags,  logs,  trees,  and 
similar  obstractions  to  navigation,  esti- 
mate, $65,245,  80,  1093;  87,  1329,  1343. 

Project  completed  in  1890  at  a  cost  of 
$53,000, 90, 1705.  Estimated  annual  cost 
of  maintenance  of  imx>rovement,  $3,000, 
91,  1787 ;  93,  1764. 

Surveys. 

Ordered  by  act  of  Mar.  3,  1879,  made, 
1880,  under  direction  of  Capt.  Damrell, 
79,106;  82,  1093. 

Examination  for  improvement  by  looks 
and  dams  ordered  by  act  of  Aug.  5,  ISSS, 
made  under  direction  of  Mi\|.  Damrell 
(report  unfavorable),  87,  1343. 

Examinaliou  from  Macon  to  the  mouth 
of  Hashnqna  Creek  ordered  by  act  of 
Aug.  17, 1894,  made  by  Maj.  Damrell,  1894 
(report  unfavorable),  95;  1715. 

Maps.    84, 1212. 

Y,    (See  IIu48on  River f^N,  F.) 

Physical  characteristics. 

Description  of,  97, 1044. 

Is  situated  28  miles  north  of  New  York 
City  on  the  west  bank  of  the  Hudson 
Kiver,  at  the  Tappan  Zee,  98, 1044. 

Surveys. 

Examination  ordered  by  act  of  June  3, 
1896,  made  in  1896  by  Col.  Gillespie  (re- 
port favorable  to  limited  improvement), 
97,  1014, 
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ISSS.  Sad  FnukoUco  BridgeCo.,  Air- 
ikisbing  atone,  V1.48  per  L,  aurT laying  np 
stone  maaoDry,  10  coDts  pec  a.  f.,  90, 
2471.  San  Francinco  Bridge  Co.,  dredg- 
ing tidal  baain,  14.7  oents,  and  tidal 
oanal,  19.7  canto  per  c.  j.,  90,  2471. 

IS9I.  Paciffn  Coaat  Dredging  &. 
RsolamatloD  Co.,  dredging,  11  if  oenta 
pero.  y.,91,  2946.  A.  Boschke,  dredg- 
ing, 9t  cents  per  a.  y.,  91,  i!B46.  O.  Stone, 
atone,  11.52  per  t.,  and  dry  maaoury,  llj 
centa  per  a.  I.,  91,  2946.  Ranaome  &. 
Cashing,  concrete  bridge-pier  oonatrnc- 
tioo,  #4.90  per  c.  y.  for  concrete  and  41.70 
per  o.  y.  for  excavation,  91,  2M6.  King 
Iron  Bridge  &  Manufacturing  Co., 
Bt«el  highway  drawbridge  conatrnction, 

2620. 

1S99.  P.  CVNeil,  fnmiahiug  20,000 
t.  atone  from  Government  qaaniea,  83 
cents  per  I. ;  laying  60,000  a.  f.  maaoury, 
12  cents  per  a.  f.,  93,  3218.  J.  Haokett, 
dredging  450,000  c.  y.,  12  and  40  oenta 
pero.  y.,  93,3218. 

18»4.  8an  Franoiseo  Dredging  Co., 
dred^tng,  l^i^a  and  37  c«Dtii  per  o.  y. 
(»96.073),  95,  a250. 

1898.  !^ame  tlrm,  13  and  47  cents  per 
a.  y.(«101,500)  98,21)36. 

1899.  California  Conatrnction  Co., 
dranbridge,  »24,74T,  1900,  4220. 

"—  Clarlc    &     Henry,    diverting 


^rsr 

2. 

IH75, 

3. 

isni 

616. 

187H, 

5. 

18TB, 

8, 1744. 

lemi 

M. 

1881, 

64. 

1883, 

S9. 

1884, 

79. 

1886, 

10. 

18^ 

07. 

tiso^ 

BB. 

18% 

19. 

uK 

W. 

P 

30: 

1S9B, 

S6. 

1899, 

64. 

1900, 

4390. 

Total.    2,450,600 

Conmerce. 

Benefltsofthe  improTemeDt  to,  74 

ii,  612,  613; 
77,  985;  78,  134,  12»M,  ]'285,'l288. 

Annnal  commerce  poeslMg  through  the 
jetties  from  1M74  to  1K91,  92, 2619. 

Desotiption  of,  93,  3220. 

In  1892-93  freight  hy  ferry  hod  de- 
oieaaed,  and  increased  by  other  oraft,  93, 


CoDiracis. 

1874.  D.  Sweeney,  98^  centa 
t.,  75,  ii,  689,  691.  Failed  to  fiilDll  c 
tract,  75,  ii,  689, 

ISfS.  Agreeiiient  made  with  H. 
WllllamB  to^uniah  atone,  $1.19  per 
75,  ii,  690. 

18V8.    R.  P.  Kelly,  etone,  $1.19 
t.,  76,  ii,  612.    R.  P.  Kelly,  removaf  of 
old  oribs,  76,  ii,  612.    .1.  A.  Ball,  dredg- 
ing, 24  eenta  pec  c.  y.,  76,  ii,  612.    An 
nulled,  77,  M6. 

ISfV.  Western  Development  Co. 
dredging,  36  centa  per  c.  y.,  77,  985,  986 
Tilford  &.  Terkelsou,  Btone,  $1.19  pert. 
77,986. 

1889.  D.  Jordan,  jetty  conatrnction, 
81,  2461. 

18i>l.  J.  Hackett,  dredging,  33  and 
38  cents  per  c.  y.,  81,  2464.  Hancock  & 
Kelao,  Jetty  oonstmction,  82,  2530. 

1884.  Lorenz^  J.Terkelaon,  stone, 
83,  2530.  A.  W.  Von  Schmidt,  dredging, 
19i  centa  per  o.  y  ,  83,  1963. 

1884.  E.  W.  Ememon,  Jetty  con- 
■traotion,  84,  2180.  T.  Wllliama,  dredg- 
ing, 43  centa  per  a.  y.,  85,  233a  £.  J. 
Lokena,  dredging,  12  centa  per  c.  y.,  85, 


0banne1ofSaiiBalCreek,t53,7'48.   D.  Lay- 
don,  drawbridge,  $53,7B»,    1900,  4220. 


79,  177;  80,  234;  81,320:  82,  314;  S3, 
328;  84,  330;  85,  367;  86,  360;  87,  317; 
88,290;  89,  344;  90,310;  91.  388;  92, 
366;  93,419;  94,393;  95,429;  96,384; 
97,  484;  98,  473;  99,  561;  1900,  626, 
634. 

Board  op  Enoinbers.  Convened  at 
San  Francisco  Mar,  24,  1873,  for  the  pur- 
pose of  making  an  examination  of  San 
Antonio  Creek,  Cal.  (Oakland  Harbor), 
reoommended,  (1)   < 


W7!I,1W 

(2)  excavation  of  a  canal  between  San 
Antonio  estuary  and  Sau  I^andru  Bay; 


Idal  basin.  Report,  74,  ii,  378. 
Eatimated  cost  of  items  2,  3,  and  4, 
$1,335,435.20,  74,  ii,  383.  (Lt.  Cols.  C,  S. 
Stewart  iind  B.  8.  Alexander,  and  H^. 
Mendel  I.) 

Enoinriers  in  Charge  : 
Hai.O.  H.  Mendell,  1875-95.    Reporte, 

■   ti  coai  te  II   ait  .  n*t  aar..  na    toa-t- 
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2S27;  83,  1961;  84,  2177,  2183,  2185;  85, 
2327;  86,  1907;  87,  2420;  88,  2105;  90, 
2886;  91,2943;  92,  2617;  93,  3217;  94, 
2501 ;  95,  3247. 

Mi^.  W.  H.  H.  Benyaurd,  1889.  Report, 
89  2468. 

Col.  ciias.  R.  Sater,  1896-97.  Reports, 
96,3173;  97,3327. 

MaJ.  W.  H.  Heuer,  1898-.  Report,  98, 
2935;  99,3163;  (Lt.  Col.)  1900,  4218. 

Assistant.  L.  J.  Leconte,  76,  ii,  614. 
Reports,  78,  1287;  79,  1744;  83,  1963; 
84,  2180;  85,  2330. 

Estimates.    (See  Projeols,) 

By  Board  of  Eneineers,  for  two  train- 
ing walls,  $479,094;  for  canal,  dam,  and 
tidal  basin,  $1,335,435.20,  74,  ii,  383. 

Legal  proceedings. 

Opinion  of  Attorney-General  a8  to 
rightH  of  U.  S.,  81,  2462. 

Legislation. 

Provision  of  act  of  Mar.  3,  1879,  requir- 
ing release  to  title  of  certain  lands,  80, 
2229. 

Obstructions* 

Complaint  was  made  in  1895-96  that 
the  drawbridges  crossing  the  harbor  at 
Webster  and  Alice  streets  were  obstruct- 
ing navigation,  and  the  Secretary  of  War 
after  a  public  hearing  ordered  that  the 
bridges  should  be  reconstructed  with 
draws  of  150  f.  clear  span,  to  bo  operated 
by  other  than  hand  power,  96,  3175. 

New  county  bridge  opened,  and  old 
Alice  Street  R.  R.  bridge  removed,  1900, 
4219. 

Operations* 

1§7(I-Y6.  9,4001.  f.  north  training 
wall  and  10,807  1.  f.  south  training  wall 
built,  12,451  c.  y.  dredged,  76, 122,  ii,  612. 

1876-77.  400  1.  f.  south  training 
wall  built,  196,465  c.  y.  dredged,  77, 986. 

•  §77-78.  540  1.  f.  north  training 
wall  and  960  1.  f.  south  training  waU 
built,  13,420  c.  y.  dredged,  78,  134, 1285, 
1288. 

I879-80*  No  operations  in  conse- 
quence of  failure  to  close  negotiations 
with  Oakland  Water  Front  Co.,  80, 2229. 

i  §80-81.  33,900  t.  stone  delivered 
in  the  work,  raising  the  north  wall  to  h. 
w.  mark  for  a  distance  of  5.700  f.  and  south 
wall  to  a  height  of  5  f.  aoove  1.  w.  for  a 
distance  of  9,300  f. ;  42,300  c.  y.  dredged 
from  the  channel,  81, 2462. 

1§§1-I92.  46,552  t.  stone  delivered 
in  jetties;  243,735  c.  y.  dredged  from  the 
channel,  82, 2529. 

l§§9-§3.  32,351  t.  stone  delivered 
lu  the  Jetties ;  92,055  c.  y.  excavated  from 
channel  way  and  tidal  basin,  83,  1965. 

lfi§3-84.  36,iK)3  t.  stone  delivered 
and  placed  in  jetty ;  503,223  c.  y.  dredged 
from  channel  way  and  tidal  basin,  84, 
2178. 


18§4-8S.  16,685  t.  stone  delivered 
in  jetties;  59,089  c.  y.  dredged  from  ship 
channel  and  30,047  c.  y.  from  the  tidid 
basin,  85,  2331. 

1 8§5-86.  698,312  c.  y.  dredged  from 
tidal  basin,  86, 1909. 

1886-87*  322,882  o.y.  dredged,  87, 
2420. 

1888-f»  0.  126,548  c.  y.  dre<lged  from 
tidal  basin ;  96,530  c.  y.  excavated  from 
tidal  canal;  116,748  c.  y.  dredged  from 
jetty  channel ;  3,954  t.  stone  delivered  on 
south  jetty ;  15,489  s.  f.  dry  masonry  laid, 
89, 345, 2469. 

18§)l-90.  495,387  c  y.  dredged  from 
tidal  basin ;  5,446  t.  stone  placed  in  jet- 
ties; 25,197  s.  f.  dry  masonry  laid  and 
450,000  o.  y.  excavated  from  tidal  canal, 
90,  310, 2887. 

1 890-9 1 .  250,820  c.  y .  dredged  from 
eastern  end  of  canal,  3,552  t.  of  rubble 
stone  delivered  upon  north  jetty,  and 
30,101  s.  f.  of  masonry  laid,  91, 2944. 

1891-99.  9,815  t.  stone  delivered 
upon  north  jetty  and  31,528  s.  f.  of  ma- 
sonry laid;  construction  of  concrete 
bridge  piers  and  highway  bridge  com- 
pleted; 142,088  c.  y.  dredged,  92, 2618. 

1892-93.  418,733  c.  y.,  p.  m., 
dredged;  20,684  s.  f.  masonry  laid  on 
south  jetty ;  tide  water  was  admitted  to 
the  canal  in  front  of  the  town  of  Almeda, 
and  30,078  8.  f.  canal  revetted  with  stone 
laid  12  inches  thick,  93,  3217,  3218. 

1893-94.  28,206  s.  y.  masonry  laid 
on  south  jetty;  144,854  c.  y.,  p.  m., 
dredged,  94, 2502.  1,410 1.  of  stone  placed 
in  south  jetty,  94,  2503. 

1894-95.  350,017  c.  y.,  p.  m., 
dredged,  95,  3248. 

1895-90.  174,480  c.  y.,  p.  m., 
dredged,  96,  3174. 

1 896-97.  Floor  of  Park  Street  bridge 
renewed,  97.  3328. 

1898-99.    647,715  c.  y.  dredged  and 

E laced  behind  south  jetty  in  inclosure 
uilt  by  Southern  Pacific  Co.,  99, 3163. 
1 899-1900.     High  Street  and  Fruit- 
vale  Avenue  bridges  under  construction, 
and  diversion  of  channel  of  Sansal  Creek 
under  way,  1900, 4219. 

Physical  chnracleristics* 

General,  of  Oakland  Harbor,  74,  ii,  380; 
96,  3173. 

Private    (city    and    corporate) 

l¥Ori4* 

By  the  city  of  Oakland,  two  lines  of 
cribs,  each  500  or  600  f.  long,  and  filled 
With  stone.  Subsequently  partially  re- 
moved to  make  place  for  jetties,  76,  ii, 
612. 

In  1896  the  Secretary  of  War  ordered 

tho  Southern  Pacific  Co.  to  build  a  new 

i  railroad  bridge  at  Harrison  street,  and 

;  the  work  was  iii  progress  in  1898.    The 

!  Almeda  County  authorities  commenced  in 
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1898  the  irork  of  reconstmctini;  the  Web- 
ster Sti-eet  bridge.    98,  2936. 

Projects.    (See  Eaiimate$.) 

By  Board  of  Enffineers,  1874,  ship- 
channel  entrance  18  to  20  f.  deep  at  I.  w. 
by  the  construction  of  two  training  walls 
extending  from  the  shore  to  deep  water 
in  San  Francisco  Bay,  the  formation  of  a 
tidal  basin  at  the  head  of  the  harbor,  and 
the  connection  by  a  canal  of  the  Oakland 
Estnary  with  that  of  San  Leandro  for 
the  purpose  of  increasing  the  tidal  basin ; 
estimate,  $1,814,529,  74,  ii,  382,  383. 

Subsequent  development  of  Oakland 
commerce  necessitated  the  excavation  of 
a  channel  between  the  Jetties,  and  an  ex- 
tension of  the  deep-water  channel  alone 
the  water  front  or  Oakland.  The  width 
of  the  Oakland  Estuary  and  the  San  Le- 
andro Canal  was  also  increased  from  300 
to  400  f.  86,  1907,  1908.  In  1887  Col. 
Menddll  estimated  $1,590,074  as  the 
amount  required  for  completion  of  the 
revised  project,  87,  2422. 


By  Col.  Suter,  1896,  leaving  out  of  the 
existing  project  the  construction  of  canal 
to  San  Leandro  Bay,  thereby  reducing 
the  estimated  cost  of  the  whole  project 
by  $512,000,  98,  3328. 

Surveys. 

Survey  of  entrance  to  San  Leandro 
Bay,  and  a  line  for  a  tidal  canal,  1874, 
74  ii  378. 

By  L.  J.'  Leconte,  1878,  78,  1287,  1288. 

Hydrographic  survey  of  entrance  and 
vicinity,  81,  2462. 

Examination  of  channel  between  the 
jetties  and  in  front  of  Oakland,  81,  2462. 

Hydrographic  survey  of  entrance,  82, 
2529. 

Hydrographic  surveys  made,  1892-94, 
by  Col.  Mendell,  93,  3218:  94,  2501:  95, 
3248. 

Surveys  made,  1895-96,  by  Col.  Suter, 
96,  HI  74;  and,  1897-98,  by  M%j.  Hener, 
98,  2936. 

Maps,  96,  3176. 
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A  Impropriations. 


1837 
1838 
1844 
1852 
1867 
1870 
1871 
1872 
1873 
1874 
1875 
1876 
1878 
1879 
1880 
1882 
1884 
1886 
1888 
1890 


5,000 

5,000l66,  ill,  30. 

5,000 
10,500J 
87,000,  67, 32. 

8,000,  70, 52. 
10,000,  71, 50. 

2,500,  72, 46. 
10,000,  73, 47. 
10,000,  74, 54. 
10,000,  75,  58. 

2,000,  76, 110. 

2,000,  78, 132. 

1,000,  79, 175. 
500, 80, 2206. 

3,000,82,2444. 

5,000,84,2136. 
12,500, 86, 1886. 

6,000, 88, 2064. 

5,000, 90, 2848. 


Total,  205,000 

Commerce* 

Important,  1st,  as  a  harbor  of  refuge, 
66,  iii,  30,  iv,  160;  68,  249;  2d,  as  a  com- 
mercial point,  67,  241. 

Small,  97,  3314. 

Contracts. 

1 867.  Harrington  Sl  Moore,  materi- 
als; A.  A.  Dodge,'*  materials  and  labor; 
Thomas  Parsons,  materials,  67,  246;  Ed- 
ward Allen,  dredging,  29  cents,  67, 256. 

1869.  James  Caldwell,^  materials, 
69, 180. 


1871.  H.J.  Mo  wry,  materials;  E.H. 
French,  dredging,  17f  cents,  71,  225. 

1873.  £.  H.  French,  dredging,  75 
centH,  72,  252. 

1874.  O.  J.  Jennings,  rock  excava- 
tion, 75,  328. 

1875.  Case  &  Jennings,  rock  exca- 
vation and  dredging,  75,  329. 

1888.  McCollnm  &  Lee,  dredging, 
50  cents  per  c.  y.,  89,  2406. 

1891.  Hingston  &  Woods,  rock  ex- 
cavation, $1.40  per  c.  y.,  and  sand,  clay, 
and  gravel,  34  cents  per  c.  y.,  91,  2897. 

Docnments  (not  published  in  reports). 
S.  Doc.  16, 34th  Cong.,  3d  sees.    Report 
of  Lt.  Col.  Graham,  1856.    S.  Doc.  42, 
35th  Cong.,  Ist  sees. ,  p.  136. 

Euffineers. 

Chief  of  Engineers.  Reports,  66, 
7,  ii,  41,  iii,  16,  30;  67,  32;  68,  44;  69, 
40;  70,52;  71,50;  72,  46;  73,  47;  74, 
53;  75,58;  76,  110;  77,  117;  78,  132; 
79,  175;  80,  230;  81,  317;  82,  311;  83, 
319;  84,  322;  85,  347;  86,  342;  87,  307; 
88,  281 ;  89,  333 ;  90,  301 ;  91,  377 ;  92, 
356;  93,408;  94,383;  95,418;  97,  483. 

Board  op  Engineers: 

1857.  Referred  to,  as  devising  plan  and 
making  an  estimate  for  the  improvement 
of  the  narbor.  S.  Doc.  42,  35th  Cong., 
1st  sess.,  p.  127. 

Engineers  in  Charge: 
Maj.  W.  Tumbull,  1853;  74,  243. 
Lt.  Col.  J.  D.  Orahnm,  1856.    Report, 

S.  Doc.  42,  35th  Cong.,  Ist  sess.,  p.  127. 
Capt.  J  A.  Tardy,  1866-67;  66,  ii,  41. 

Report,  66,  iv,  159. 


a 8urvey— Report  Oct.  17. 1836  (H.  Doc.  No.  482,  &5th  Cong.,  2(1  sess.). 
bContracta  canceled,  69, 179;  70,  201. 
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Lt.  CoL  C.  E.  Blant,  1867-69.  Reports, 
67,241,246,247;  68,249. 

MaJ.  M.  D.  McAlMter,  1869;  69, 170. 

Capt.  F.  Harwood,  1869;  69,  170. 

Maj.  N.  Bowen,  1869-71;  69,  170.  Re- 
ports,  69,  179;  70,  201. 

Maj.  J.  M.  WilsoD,  1871-75.  Reports, 
71,224;  72,250;  73, 358 ;  74, 243 ;  75,328. 

Maj.  W.  McFarland,  1875-83  Reports, 
76,  ii,  579;  77,  977;  78,  1272;  79,  1727; 
(Lt.  Col.),  80,  2206;  81,  2435;  82,  2443. 

Lt.  Col.  H.  M.  Robert,  1883-85.  Re- 
ports, 83,  1941 ;  84,  2136. 

Capt.  £.  Magaire,  1885-86.  Reports, 
85,  2270;  86,  1886. 

Capt.  C.  F.  Palfrey,  1886;  87,  2369. 

Capt.  F.  A.  Mahan,  1886-90.  Reports, 
87,  2369;  88,  2062;  89,  2403. 

Maj.  A.  Stickiiey,  1890-92.  Reports, 
90,  2847 ;  91,  2896. 

Maj.  E.  H.  Rutfner,  1892-95.  Reports, 
92,  2537;  93,  3117;  94,  2451;  95,  3172. 

Maj.  W.  S.  Stanton,  1897.  Report,  97, 
3314. 

Assistants  : 

W.  S.  Malcolm,  captain  U.  S.  steam 
dredge  on  Lako  Ontario,  1857.  8.  Doc. 
42,  35th  Cong.,  Int  sens.,  p.  128,  etc. 

W.  P.  Judson,  69,  213.  Report,  97, 
3318. 

J.  S.  Lawrence,  74,  245. 

Estimates*    (^^ee  Projects.) 

Bv  Maj.  McFarland,  for  occasional 
dredging  and  repairs,  $1,000,  79,  1727. 

Operations. 

I8t36.  650  f.  west  breakwater  bnilt, 
74,  243. 

I  §:I8.  300  1.  f.  east  and  300  1.  f.  west 
channel  pi«^r8  bnilt;  100  f.  east  breakwa- 
ter bnilt,  74,  243;  76,  ii,  580. 

1844.  425  1.  f.  east  and  210  1.  f.  west 
channel  ])iers  built,  74,  24.3. 

1853.  2!)0  1.  f.  west  channel  pier 
bnilt;  repairs  to  west  pier,  74,  243. 

1857.  11,116c.  y.  dredged;  condition 
of  piers;  S.  Doc.  42,35th  Cong.,  Ist  hobs., 
pp.  127,  129. 

1866.  Condition  of  piers,  66,  ill, 
16,  iv,  159. 

1868-69.  300  I.  f  oast  channel  pier 
built;  chanuel  dredged;  repairs,  69, 
40,  179. 

1869-70.  313  I.  f.  east  and  150  1.  f. 
west  channel  piers  bnilt;  72,829  c.  y. 
dre<lge<l ;  total  length  of  west  pier,  836  f. ; 
300  f.  superstructure  on  east  pier,  70, 52, 
201. 

18TO-T1.  150  1.  f.  east  and  180  1.  f. 
west  channel  piers  built;  40  f.  super- 
structure on  west  pier;  repairs  to  super- 
structure, 71,  50,  225. 

lH7l-7^^.  150  1.  f.  east  and  120  1.  f. 
west  channel  piers  bnilt;  8,418  c.  y. 
dredged;  969  f.  superstructure  com- 
pleted, 72,  46,  250. 

1879-73.  8,019  c.  y.  dredged;  gen- 
eral repairs,  73,  47,  358. 


1878-74.  3,503  c.  y.  rock  remoyed 
and  1,958  c.y.  dredged;  method  of  doing 
work,  74,  53,  245,  246. 

1874-75.  10,960  c.  y.  rock  removed 
and  10,011  c.  y.  dredged;  repairs  to  west 
pier,  75.  58,  328,  329. 

1875-76.  200  o.  y.  rock  removed, 
76,  110,  ii,  579. 

1877-79.  Repairs,  78, 133, 1272;  79, 
175   1727. 

188 1 -89.  129  1.  f.  of  outer  part  of 
east  pier  leveled  up,  tilled,  and  redecked; 
vacant  space  filled  with  crib- work;  69  f. 
of  inner  part  of  west  pier  rebuilt,  82, 
2443. 

1881-85.  1,072  1.  f.  of  west  pier  su- 
perstructure rebuilt  and  redeoked,  85, 
2270. 

1 887-88.  East  pier  rebuilt  by  hired 
labor,  88,  2063. 

1888-89.  911.  f.  of  timber  and  stone 
shore  protection  built,  89,  2405. 

1889-90.  10,230  c.  j.  dredged  from 
channel,  and  slight  repairs  made  to  east 
pier,  90,  2847. 

1891-99.  3,388  c.  y.  dredged,  92, 
2538. 

1899-93*  The  project  deemed  com- 
pleted, 93,  3118. 

Physical  cliaracteristics. 

Character  of  bottom  of  harbor,  72,  250, 
251. 

Qcneral  description  of  Oak  Orchard 
Creek   74  243. 

Description  of,  88,  2063;  97,  3315. 

The  harbor  is  Oak  Orchard  Creek, 
which  flows  into  Lake  Ontario  32  miles 
west  from  Genesee  River,  97,  3315. 

Private  woric. 

$1,000  raised  and  expended  by  the  citi- 
zens of  Oak  Orchard  for  dre<lging  the 
harbor,  under  the  direction  of  Govern- 
ment othcials,  S.  Doc.  42,  35th  Cong.,  Ist 
Hess.,  pp.  127,  131,  74,  244. 

Proj<^Cts.    (See  Estimates.) 

Hy  Board  of  Engineers,  1857,  dredging 
the  channel  to  a  depth  of  12  f.,  and  for 
the  extension  of  tbe  piers  to  15- f.  curve, 
estimate,  $51,761.90. 

By  Lt.  Col.  Graham,  repairs,  to  cost 
$9,736.65,  S.  Doc.  42, 35th  Cong.,  1st  sess., 
pp.  127,  136,  137. 

By  Capt.  Tardy,  pier  extension,  dredg- 
ing, and  repairs;  estimate  $86,587.66,  66, 
iv,  160. 

Increased  $50,000  by  Maj.  Bowen,  com- 
pletion, 69,  40.  Correspondence  relative 
to  the  improvements,  S.  Doc.  42,  35th 
Cong.,  1st  sess.,  p.  128  et  seq. 

By  Maj.  Wilson,  dredging  channel  and 
repairing  piers,  estimate  $30,000,  72, 251. 

To  contract  tne  entrance  of  the  harbor, 
1838,  by  the  construction  of  breakwaters, 
approaching  each  otlier,  leaving  an  open- 
ing of  200  f.,  and  then  to  define  the  chan- 
nel by  parallel  piers  extending  from  the 
outer  onds  of  the  breakwaters  into  the 
lake,  74,  243. 
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From  1836  to  1880,  iDolnsive,  $173,500 

as  appropriated  and  applied  to  the  ez- 
teDsion  or  two  piers,  dredging  in  the 
channel  between  ihe  piers,  and  in  re- 
pairs, 74,  243;  76,  ii,  579;  80,  2206. 

In  1881  Lt.  Col.  McFarland  proposed 
the  further  extension  of  both  lines  of  pier 
5(X)  f.,  or  to  the  12- f.  carve  in  Lake  On- 
tario, deepening  the  channel  between 
ttie  piers  to  12  r  by  dredging;  estimate 
$100,000,  81,  2435. 

Maj.  Stanton  estimated,  1897,  it  would 
cost  $10,500  or  $38,000  to  improve  the 
harbor,  97,  3315,  3316. 


Surveys. 

Mentioned,  1836,  74,  243. 

Under  the  direction  of  Capt.  Tardy, 
1866,  66.  iv,  159. 

By  W.  A.  Judson,  1870-72,  70,  213. 
Beport,  72,  251. 

Survey  of  the  harbor  ordered  by  act  of 
June  3, 1896,  made  under  direction  of  Maj. 
Stanton,  1896  (report  unfavorable).  (See 
FrojecU.)    97,  3314. 

If  APS  * 

Of  Oak  Orchard  Creek,  76,  ii,  579. 
Of  the  harbor,  June  30, 1879,  79,  1727. 


OBEILS  RITER,   TEIVN.    (See  0&«y.) 

OBEY  RITER.— (Improved  part  to  mouth  of  the  West  Fork, 

lenn.) 


En^rineers. 

CiiiKF  OF  Engineers.   Report,  88, 213. 

Engineer  in  Charge.    Lt.  Col.  J.  W. 
Barlow,  1886.    Report,  88,  1636. 

Assistant.    W.C.Crozer.    Report,  88, 
1637. 

Physical  characteristics. 

Description  of,  88,  1636. 


Plans. 

By  Lt.  Col.  Barlow,  1887,  clearing  15 
miles  river  by  dredging,  removing  over- 
hanging trees,  rock, snags, and  riprap  dam 
construction ;  estimate  $4,352, 88, 1638. 

Survey. 

Ordered  by  act  of  Ang.  5,  1886, 87, 236 ; 
made,  1887,  under  direction  of  Lt.  Col. 
Barlow,  88,  1636. 


OBEY  (OBEYS)  RIVER,  TEIVIV.    (See  Caneys  Fork  and  Obeys  Hirer.) 


Appropriations. 

1880,  $4,000,  80,  1688. 

1881,  2,500,  81,  1869. 

1882,  5,000,  82,  1853. 

Total,  11,500 

Engineers. 

Chief  of  Engineers.  Reports,  80, 
187;  81,  254;  82,  247;  83,  255;  84,  255; 
87,  236. 

Enginber  in  Charge.  Maj.  W.  R. 
King,  1878-84.  Reports,  80,  1688;  81, 
1868;  82,  1853;  83,  14S^;  84,  1652. 

Operations* 

I8SO-81.  45  c.  y.  solid  rock  and 
1,782  c.  y.  gravel  and  loose  rock  removed 
from  channel;  1,758  logs,  snags,  and 
trees  also  removed,  81, 1869. 

1881-§*i.  691  c.  y.  riprap  dam  bnilt : 
2,644  c.  y.  loose  rock  and  gravel,  and  63 
c.  y.  solid  rock  removed,  82,  1853. 


1 883>83.  63  c.  y.  rock  and  481  c.  y . 
gravel  excavated,  220  c.  y .  stone  quarried, 
and  418  c.  y.  riprap  dam  bnilt,  83,  1499. 

I§83-N4.  l,516o.y.  stone  quarried; 
2,363  c.  V.  riprap  d.ini  bnilt;  370  c.  y. 
solid  rock  and  3,:385  v.  y.  gravel  removed 
from  river;  268  Hnags  removed,  complet- 
ing work  of  improvement,  84,  1652. 

Projects. 

Hy  Capt.  Overman,  1879,  3-f.  naviga*. 
tion,  by  dredging  and  rock  excavating, 
with  riprap  dams,  and  by  removing  snags, 
logs,  trees,  and  similar  obstructions; 
estimate  $11,869,  79, 1275, 1279.  Project 
completed,  84,  16.52. 

Survey. 

Exammation  from  point  where  im- 
provements have  been  made  to  the  month 
of  West  Fork  ordered  by  act  of  Aug.  5, 
1886,  87,  236. 


OBIOIV  RIVER,  TENN.     {See  Forked  Deer  River.) 


Appropriations* 

1^,  $7,500,93,2329. 
1894,  7,500,  95,  2247. 
1896,  6,000,  96,  1899. 
1899,   2,500,  99,  2235  (maintenance). 

Total,  23,500 

€oninier€c. 

River  travel  and  lumber  traffic,  81, 
1489. 


Commercial  interests  of  the  locality, 
91  2294. 

Chiefly  lumber,  93, 2329. 

Matenally  benefited  by  works  of  im- 
provement, 98,  1871. 

60,269  t.  annually,  1899,  valued  at 
$483,967.85,99,2234. 

Enirineers* 

Chikf  ok  Engineers.  Reports,  80, 
158;  81,213;  91,  285;  93,  298;  94,  273; 
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95,  306,  810;  96,  263,  265:  97,  339,  341; 
98,  330,  3a3;  99,  394;  1900,  451. 

Engineers  in  Charge: 

M^j.  W.  H.  H.  Benyanrd.  Report,  81, 
1486. 

Lt.  Col.  J.  W.  Barlow,  1890.  Reports, 
91,  2292,  2296. 

Capt.  J.  Biddle,  1893-97.  Reports,  93, 
2327;  94, 1785;  95,  2245,  2265;  96,  1897, 
1903;  97,2215,2219. 

Maj.  D.  C.  KingmaD,  1898.  Reports, 
98, 1869, 1872. 

Lt.  Col.  M.  B.  Adams,  1899-.  Reports, 
99,2233;  1900,2887. 

Assistants  : 
J.  Harrison.    Report,  81,  1487. 
B.  B.  Smith.    Reports,  91,  2293,  2297. 

Obstructions. 

At  Obion  the  river  is  crossed  by  a  draw- 
less  bridge  of  Newport  News  &.  MisHis- 
sippi  Valley  R.  R.,obstrocting  navigation 
above  that  town,  93,  2328. 

Operations. 

1899-08.  About  20,000  snags  and 
other  obstrnctious,  and  large  quantity  of 
drifb  removed,  93,  2329. 

1898-94.  About  3,000  snags,  etc. 
and  about  1,000  cords  drift  removed,  94 
1786. 

1894-95.  About  9,000  snags,  etc. 
and  about  1,000  cords  drift  removed,  95 
2246. 

1895-96.  About  3,500  snags,  etc. 
and  some  drift  removed,  96,  1899. 

1896-97.  About  3,600  snass,  etc. 
and  some  drift  removed,  97,  2216. 

189T-98.  Over  7,000  snags,  etc.,  re 
moved,  98,  1874. 

1 898-99.  Derrick  and  quarter  boats 
built,  minor  repairs  made  to  floating 
plant,  and  about  9,000  snags  and  other 
obstructions  removed,  99,  2234. 

1 899- 1 900.  About  1,100  snags  and 
other  obstructions  removed,  1900,  2887. 

Piiysicni  ciiaractcristics. 

Condition  of  river,  1880,  nature  of  ob- 


structions, and  chaiacter  of  surrounding 
oonntry,  81, 1487, 1488. 

Description  of,  91, 2296. 

Current  increased  by  obstruction  re- 
moval, 97, 2216. 

Finns. 

By  Maj.  Benyaurd,  1880,  improving 
Obion  River  for  115  miles  from  its  mouth 
by  removing  snags,  logs,  leaning  timber 
aiid  similar  obstructions,  securing  a  least 
channel  depth  of  4  f.  Estimate  (includ- 
ing construction  of  flatboat  and  purchase 
of  outlit),  $28,809.    81, 1487, 1489. 

Projects. 

By  Lt.  Col.  Barlow,  1891,  for  snagging 
and  wiu|^-dam  constrnotion,  mouth  to 
the  crossing  of  the  Louisville  and  Mem- 
phis Railroad  in  Obion  County  bv  gfving 
a  channel  of  not  less  than  3  f.  depth  at 
the  lowest  stages;  estimate,  $50,000,  91, 
2297. 

In  1897  the  project  was  modified  to 
provide  simply  for  removing  obstruc- 
tions and  for  yearly  channel  mainte- 
nance as  improvements  are  made  (Capt. 
Biddle  did  not  consider  it  possible  to  ob- 
tain a  depth  of  3  f.  by  the  original  proj- 
ect, and  thought  the  estimate  inade- 
quate), 97, 2216. 

Lt.  Col.  Adams  recommended,  1899, 
that  Obion  and  Forked  Deer  rivers  be 
treated  as  a  single  stream  under  the 
heading  '^  Obion  and  Forked  Deer  riv- 
ers,'' making  provision  for  them  in  a 
sum  equal  to  what  is  now  separately  al- 
lowed for  maintenance  of  each,  as  a  sin- 
gle appropriation  for  the  mi^ntenance 
of  both  as  one  item,  99, 2234 ;  1900, 2888. 

Surveys. 

Ordered  by  act  of  June  14,  1880,  made, 
1880,  under  direction  of  M^j.  Benyaurd, 
81, 1486. 

Survey  ordered  by  act  of  Sept.  19, 1890, 
made,  1891,  under  direction  of  Lt.  Col. 
Barlow,  91, 2297. 


OCCOHANWOCK  BITEB,  VA. 


EniTlneers. 

Chibf  of  Engineers.     Report,    89, 
112. 

Enoinbbr  in  Charge.     Maj.  W.  F. 

Smith,  U.  S.  agent,  1888.    Report,  89, 913. 

Assistant.  A.  Stierle.  Report,  89, 914. 


Physical  characteristics* 

Description  of,  89,  914. 

Sarvey. 

Examination  ordered  by  act  of  Aug.  11, 
1888,  made,  1888,  under  direction  of  Maj. 
Smith  (report  unfavorable),  89,  913. 


OCCO^UAN  RIVER,  VA. 


Appropriations. 

B73,     $5,000, 


1873,  $5,000,73,74,78,768. 

1874,  5,000,  74,  84,  ii,  29. 

1875,  5,000,  75,  92,  ii,  121 ;  76,  347. 
1878,  10,000,  78,  71,  509. 

1890,  10,000,  91,  1255. 

1892,  5,000,  92,  1042. 


A  ppropriations—  Continued. 
1854,       5,000,  95,  1223. 
1896,       2,500,  96,  1035. 
1899,       2,500,  99,  1422. 

Total,    50,000 
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Coamierce. 

Materially  benefited  by  improvement, 
96, 1034 ;  97,  1322. 

Coniracts. 

1§78.  A.  A.  Dodge,  dredging,  73^ 
768;  74,  ii,  29. 

1874,  A.  A.  Dodge,  dredging,  75, 
ii,  120. 

1876.  T.  P.  Morgan,  dredging,  76, 
347. 

1 878.  C.  D.  SpidB,  dredging,  11  cents 
per  c.  y.,  79,  602. 

1891.  D.  MoConville,  dredging,  10^ 
cents  for  material  dredged  and  deposited, 
measured  in  place,  and  14|  cents  for  ma- 
terial measured  in  scows,  91,  1255. 

1809.  F.  L.  Somers,  dredging,  22 
cents  per  c.  y.,  92, 1041. 

1899.  D.  MoConville,  dredging,  12i 
and  19f  cents  per  o.  y.(f  1,691.25) ;  riprap 
stone,  79  cents  per  c.y.  ($2,607),  93, 
1285.  (Contract  for  stone  was  ended  by 
supplementary  agreement  on  account  of 
an  injunction  having  been  obtained  pre- 
venting the  constrnction  of  the  dike  for 
^bich  it  was  purchased,  93,  1284). 

1894.  T.  P.  Morgan,  dredging,  20 
and  40  cents  per  c.  y.,  95,  1223. 

1897.  Baltimore  Dredging  Co., 
dredging,  18  cents  per  c.  y.  ($1,800),  98, 
1192. 

1899.  J.  L.  Mills,  dredging,  16}  cents 
per  c.  y.  ($1,675),  1900,  1710. 

Chikf  of  Engikbers.  Reports,  72, 74; 
73,  74,  77;  74,  83;  75,  92;  76,  66;  77, 
64;  78,  71;  79,  83;  80,  112;  89,  135;  90, 
121;  91, 138;  92, 139;  93,  150;  94,  138; 
95, 159;  96,  143;  97,  177;  98,  180;  99, 
209;  1900,  239. 

Enoinexrs  IK  Chargb: 

Uai.  W.  P.  Craighill,  1872-74;  72,  74. 
Beports,  73,  768,  819,  825;  74,  ii,  29. 

8.  T.  Abort,  U.  S.  agent,  1874-91 ;  75, 
ii,  110.  Reports,  75,  ii,  120 ;  76,  347 ;  77, 
368;  78,  509;  79,  601;  80,  753;  90,  1089, 
1091. 

Lt.  Col.  P.  C.  Hains,  1891-92.  Report, 
91, 1253. 

Maj.  C.  E.  L.  B.  Davis,  1892-95.  Re- 
ports, 92,  1039;  93,  1281;  94,  941;  95, 
1219. 

Maj.  C.  J.  Allen,  1896-.  Reporto,  96, 
1032;  (Lt.  Col.),  97,  1321;  98,  1190;  99, 
1421 ;  1900,  1709. 

Assistant.  W.  Popp.  Report,  73, 
820,825. 

Estimates*  (See  Plans  and  Projects.) 
By  W.  Popp,  1872,  dredging  channel 
through  the  flats  called  ''Upper  Mud,'' 
"Lower  Mud,"  and  "Sand  Bar,"  100 f.  by 
5  f.,  $18,000;  for  channel  100  f.  by  4  f., 
$10,000,  73,  820,  821;  revised,  after  final 
survey,  to  channel  100  f.  by  5  f.,  $15,000; 
ohannel  75  f.  by  5  f.,  $13,000,  73,  825, 826. 
By  S.  T.  Abort,   1875,  additional  for 


oonstruction  of  dike  midway  between  the 
bridge  and  Occoquan,  $5,000,  76,  67, 347; 
in  1877,  to  complete  existing  project, 
$10,000,  77,  359. 

£iei:al  proceed! iii^s* 

An  icgunction  was  obtained  by  an 
owner  of  a  wharf  at  Occoquan  Bar  re- 
straining the  United  States  from  con- 
Htructinfi^  a  dike  which  he  claimed  would 
injure  his  property,  93,  1283. 

Ope  rn  lions. 
187;I-V8.    Dredging  by  contract,  73, 

74,  768. 

1878-74.  Dredging  channel,  50  f. 
by  5  f.,  74,  84,  ii,  29. 

1874-Y«I.  Dredging  by  contract 
through  the ''  Upper  Mud,''  making  chan- 
nel 60  f.  by  5  f.,  75,  92,  ii,  120. 

1875-76.  Channel  excavated 
through  bar  between  railroad  bridge 
and  Occoquan,  80  f.  by  5  f.,  and  channel 
at  mouth  of  river  partly  redredged,  76, 
66,  347. 

1878-79.  Channel  5  f.  to  6  f.  in 
depth  redredged  through  bar  at  mouth  of 
river  between  Taylors  Point  and  Sand 
Point,  and  widened  to  100  f.  Removal  of 
bar  near  Occoquan,  by  dredging.  79, 83, 
602,603. 

1879-80.  Dredging  under  contract 
of  1878  conipleted ;  channel  through  sand 
bar  below  Occoquan  redredged ;  channel 
75  f.  wide  dredged  through  bar  opposite 
wharves  at  Occoquan ;  876  1.  f.  of  pile 
dike  built;  completing  operations  in  ac- 
cordance with  the  project  for  improve- 
ment and  the  demands  of  commerce,  80, 
754  755. 

1890-91.  36,640  c.  y.  dredged,  91, 
1255. 

1891-99.  20,967  c.  y.  dredged,  92, 
1011. 

1 893-93.  3,851  c.  y.  dredged,  622  1. 
f.  dike  couHtructed  and  161  1.  f.  partly 
completed,  93,  1284. 

1893-94.  About  8,867  c.  y.  dredged, 
94  914. 

1 894-9''^.  6,420  c.  y.  dredged,  153  c. 
y.  stone  placed  in  gap  of  dike  at  Occo- 
quan Bar,  and  802  1.  f.  dike  constructed 
at  Sand  Bar,  95,  1222. 

1897-98.  9,971  c.  y.  dredged,  98, 
1191. 

1 898-99.  Snags,  logs,  and  other  ob- 
structions removed,  99,  1421. 

1899-1900.  10,035  o.  y.  dredged, 
1900, 1709. 

Physical  cliaracteriscics. 

Description  of,  73,  820,  826;  74,  ii,  29; 
76,  347 :  90,  1092. 

Description  of  characteristics,  and  orig- 
inal condition,  93, 1281 ;  94, 941 ;  95, 1219; 
96,  1032;  97,  1321;  98,  1190. 

Plans.     (See  Estimates  and  Projects.) 

By  S.  T.  Abort,  1890.  excavation  of  an 
8-f.'  channel    through    Occoquan    and 
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Upper  and  Lower  Mud  bars  with  4,450 
1. 1,  of  brash  and  pile  mattress  dike  con- 
straction ;  estimate,  $91,250,  90,  1095. 

Private  ivork. 

A  out  dredged,  1871,  by  the  citizens, 
costing  about  $600,  73,  820,  825,  826 ;  75, 
ii,  120. 

Projects*  (See  Estimates  and  Plans,) 
By  lit.  Col  Craighill,  .1873,  excavation 
of  channel  100  f.  wide  and  5  f.  deep  at 
1.  w.  throngh  the  flats  ''Lower  Mud,'' 
''Upper  Mad,"  and  "Sand  Bar;"  esti- 
mate, $18,000,  73,  820,  825;  80,  754. 

In  1875  S.  T.  Abort  proposed  the  con- 
struction of  a  dike  for  the  improvement 
of  the  bar  below  Occoquan,  at  a  cost  of 
$5,000,  76,347;  80,754. 

By  Lt.  Col.  Hains,  1890.  excavation 
of  a  channel  100  f.  wide  and  6  f.  deep  at 
Lower  and  Upper  Mnd,  and  at  Sand  and 
Occocinan  bars,  the  channel  to  be  main- 
tainea  at  the  two  latter  localities  by 


sheet  pile  dike  construction;  estimate, 
$45,000,  91,  1254. 

By  Maj.  Davis,  1892,  dike  of  riprap 
stone  instead  of  one  built  of  piles  and 
sheet  piling  at  Occoqaan  Bar,  on  account 
of  less  expense  and  more  durability,  93, 
1282. 

By  Mi^.  Davis,  1894,  completion  of 
dike  at  Occoquan  Bar,  completion  of 
dredging  of  channel  at  Upper  Mnd  and 
the  removal  of  deposits  in  other  channels, 
and  for  the  construction  of  a  riprap  dike 
at  Sand  Bar  to  maintain  the  channel,  95, 
1221. 

Surveys. 

Under  direction  of  M%].  Craighill,  by 
W.  Popp,  1872.  Reporto,  73,  819,  820, 
825. 

Ordered  by  act  of  Aug.  1888,  made,  1889, 
under  direction  of  S.  T.  Abert,  90, 1091. 

Examination  made  by  Lt.  Col.  Allen, 
1897,  97,  1322. 


OCHALOCHIVEC:  RITfiR*    (See  Ock1<>ckonee  Biver.) 
OCKI^OCKOHTEi:    (OCHI^OCKOIfEE)  RIVER,  FLA.  AND  OA. 


A  puroprlation. 

1833,  $5,000,  act  Mar.  2. 

Commerce. 

Unimportant,  75,  ii,  48. 
Very  little  commerce  and  little  pros- 
pect of  any,  1900, 2147. 

Emrineers. 

Chief  of  Enoinbbrs  Reports,  75, 
84;  80.  141;  81,  189;  82,  185;  99,  302; 
1900, 343. 

Enginkrrs  in  Charge: 

Lt.  Col.  Q.  A.  Qillmore,  1875.  Keport, 
75,ii,46. 

Capt.  A.  N.  Damrell.    Report,  82, 1307. 

Capt.  C.  A.  F.  Flagler,  1900-.  Reports, 
1900,2146,2152. 

Assistants  : 
E.  S.  Gould.    Report,  75,  ii,  47. 
P.  Robinson.    Report,  82, 1307. 
Lt.  L.  H.  Rand.    Report,  1900, 2148. 

Phynical  characteristics. 

General,  75,  ii,  47. 

Obstructions :  Rooks  and  Huags,  75,  ii, 
48. 

Timber  productions  of  adjacent  coun- 
try, 75,  ii,  48. 

Description  of  river  and  itn  obstruc- 
tions, 82, 1307 ;  1900,2147. 


Plans. 

By  Capt.  Damrell,  1881,  improvement  of 
river  from  mouth  to  Ola  River  Lake  by 
removal  of  sn&gHf  logs,  and  similar  ob- 
structions, $1,S)0.  For  improvement 
above  Old  River  Lake,  $5,000.  Improve- 
ment not  recommended.  82, 1307. 

Projects. 

Capt.  Flagler  estimated,  1899,  it  would 
ooet  $2,650  for  snagging  operations  firom 
Stontamire  rosin  landing  to  the  Carra- 
belle  River  by  way  of  Crooked  River, 
1900, 2152. 

Surveys. 

By  £.  Sherman  Gould,  an  examination, 
1875.     Report,  75,  ii,  47. 

Ordered  by  act  of  June  14, 1880,  made, 
1881,  under  direction  of  Capt.  Damrell 
(report  unfavorable)  (see  Plans),  82, 
1367. 

Examination  and  survey  ordered  by 
act  of  Mar.  3,  1899,  examination  only 
made,  1899,  under  direction  of  Capt. 
Flagler  (report  unfavorable),  1900, 2147. 

Plan  and  estimate  ordered  July  29, 1899, 
by  the  Secretary  of  War,  made,  1899,  by 
Capt.  Flagler  (see  Prcjeots),  1900, 2157. 


OCK1VIUI.OEE   RITEB.    (Bee  Okmulgee  Biver.) 
OCONEE   RIVER,  OA. 


Apir 

187i 


ropriattoiis. 

1878,  $10,000,  78,  105. 

1879,  1,500,  79, 142. 

1880,  1,500,  80,  1704. 

1881,  2,500,  81,  1877. 


A  ppropriations— Continued. 

18B2,  5,000,  82,  186L 
1884,  3,000,  84,  1659. 
1886,  9,000,  86,  1162. 
1888,      12,500,  88,  1172. 
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1894, 
1896, 
1899, 


25,000,  90,  1391. 
25,000,  92,  1268. 
10,000,  95, 1483. 
10,000,  96, 1263. 
10,000,  99,  1582. 


Total,  125,000 

Commerce* 

luiport^int,  75,  ii,  42;  79|  1274. 

Amoant  of  traffic  on  the  nver,  83, 1504. 

Redoction  in  freight  rates  siDoe  com- 
menoemeut  of  improvement,  91,  1539; 
92,  1267. 

In  1892-98  the  commerce  of  the  river 
wasTalaed at  $1,296,130, 93, 1569;  in  1898 
at  $l,55i,500,  99,  1581;  in  Ifm  at 
$1,205,000, 1900,  1943. 

Contract. 

1887.  M.  A.  Sweeney  &  Broe.,  steam 
snag  boat  oonstrnction,  $8,000,  87,  1275. 

Eniriiieers* 

Chikf  or  Enginxrrs.  Reports,  75, 
84 ;  78, 105 ;  79, 142 ;  80, 190 ;  81, 257 ;  82, 
251;  83,  258;  84,  258;  85,  200,  207;  86, 
198;  87,  166;  88,  154;  89,  161,  164;  90, 
144,  147;  91,  181;  92,  178;  93,  194;  94, 
179;  95,  203;  96,  181;  97,  231;  98,  227; 
99,262;  1900,299. 

Enginbbks  in  Charge: 

Lt.  Col.  Q.  A.  Oillmore,  1875.  Report, 
75,  ii,  41. 

Capt.  W.  R.  King,  1878-85.  Reports, 
78,  767;  79,  1274;  (MaJ.),  80,  1703;  81, 
1876;  82,  1860;  83,  1505;  84,  1658. 

Capt.  R.  L.  Hoxie,  1885-89.  Keportii, 
85,  1297,1329,  1331;  86,  1161;  87,  1275; 
88  1170. 

dapi.  O.  M.  Carter,  1889-97.  Reports, 
89, 1250;  90, 1388,  1430,  1432;  91,  1536; 
92, 1265;  93, 1567;  94,  1175;  95,  1481; 
96, 1261;  97, 1516. 

Capt.  C.  E.  Oillette,  1898-.  Report, 
98, 1308;  99, 1580;  1900, 1942. 

Assistants  : 

E.  8.  Ooald.    Report,  75,  ii,  42. 

B.  W.  Frobel,  78,  768;  79,  1274;  80, 
1703. 

'  C.  A.  Locke.     Reports,  84,  1658;   85, 
1330, 1332. 

F.  C.  Armstrong.  Reports,  89,  1253; 
90,  1392;  91,  1541;  92,  1269. 

A.  S.  Cooper.    Report,  90,  1436. 
R.  S.  Barnett.    Reporto,  93, 1570;  94, 
117^;  95,1484;  96,1264. 

Operations. 

1§T7-T8.  209  snags  and  logs  re- 
moved; steam-derrick  ooat  bailt,  79, 
142, 1274. 

I8Y9-§0.  813  snags,  stnmps,  and 
trees  removed  from  river  between  Dub- 
lin and  month,  80,  1703. 

1884^81.  236  logH,  Hnags,  ami  trees, 
and  qaantities  of  drift  removed,  81, 
1877, 


1881-89.  30  c.  y.  of  rock  excavated 
and  489  logs,  snags,  and  trees  removed, 
82,  1860. 

188*i-88.  199  snags,  410  overhang- 
ing trees  removed,  iind  245  c.  y.  log  and 
brush  jetty  put  in,  83,  1505. 

1^88-84.  352  o.  y.  loose  rock  re- 
moved fVom  channel;  340  c.  y.  rook 
placed  in  dams  and  slope  walls;  95  snags 
and  trees  removed,  84,  1658. 

18^  1-89.  Channel  cut  through  rock 
reeis  at  Chauey's  Shoal ;  snags  and  ob- 
Htructions  removed,  85, 1297. 

1886-87.  129  Jogs,  snags,  and  trees 
removed,  87,  1275. 

1887-88.  266  snags  and  106  c.  y. 
loos<^  rock  removed  from  the  channel, 
snd  691  overhanging  trees  from  banks, 
88,  1172. 

1888-89.  920  logs,  snags,  and 
stnm]>s  removed  from  tlie  channel,  and 
952  trees  cut  from  the  banks,  89,  1^1. 

1889-90.  948  snags,  358  stnmps, 
and  15,220  trees  removed  from  the  chan- 
nel and  banks,  90,  1392. 

1 890-91 .  893  snags,  200  stnmps,  146 
overhanging  trees,  and  42  logs  cleared 
from  the  channel ;  600  c.  y .  of  stone  quar- 
ried and  placed  in  closing  dam,  91, 1537, 
1538. 

1891-99.  571  snagH  and  366  cortls 
of  drift  removed  from  the  channel,  and 
16,910  trees  and  logs  cleared  from  the 
banks;  construction  of  brush  and  pile 
damn  in  progress,  92,  1267. 

1899-98.  About  l,7001offs  and  other 
obstructions  removed  Irum  the  channel 
and  banks,  93,  1568. 

1893-9'.  Jetties  were  repaired; 
over  12,000  obstrnetions  removed;  266 
c.  y.  v:ravel,  etc.,  removed,  94,  1176. 

1894-95.  About  2,700  obstructions 
removed,  95,  1482. 

1895-9H.  Over  4,500  obstructions 
removed,  and  103  o.  y.  rock  removed,  96, 
1262. 

1896-97.  About  300  obstructions 
removed;  100  c.  y.  rock  removed,  97, 
1517. 

1897-98.  About  1,200  obstructions 
removed,  98,  1309. 

1 8  98-99.  Over  1,100  snags  and  other 
obstructions  removed  from  the  banks  and 
channel,  and  a  training  dike  450  f.  long 
built  at  Latimers  Reach,  99,  1581. 

1 899- 1 900.  170  c.  y.  rock  removed 
at  Dublin  Upper  and  Lower  shoals ;  over 
7,000  overhanging  trees,  snags,  itnd  other 
obstructions  removed  from  cbsunel,  and 
training  dike  at  Latimers  Reach  repaired 
and  raised,  1900,  1943. 

Physical  characteristic's* 

Description  of,  75,  ii,  42,  43,  44. 

Obstructions,  75,  ii,  42,  43. 

Description  of  the  river,  89,  1253;  90, 
1430,  1432,  14H7,  1444. 

Permanent  improvement  can  not  bo  of- 
focte<l  until  freshets  stop  bringing  down 
large  quantities  of  logs,  etc.,  93,  1570. 
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Plans.    (See  Projects,) 

By  £.  S.  Gould,  1875,  remoying  ob- 
Btrnctionsy  such  as  Iocs  nnd  points,  and 
making  cut-offs  from  Milledgevilleto  the 
Forks;  estimate.  $10,150;  not  recom- 
mended by  Mi^.  Gillmore,  75,  ii,  44,  45. 

By  Capt.  Hoxie,  1885,  improvement  of 
Oconee  River  between  Skull  Shoals  and 
the  Georgia  Railroad  bridge,  so  as  to  give 
a  channel  20  inches  in  depth  and  having 
a  least  width  of  40  or  50  f.,  by  removal  of 
rock  obstructions,  overhanging  trees,  and 
snags;  estimate,  $1,500,  85,  1332. 

Private  (State  and  corporate) 
work. 

State  of  Georgia  appropriated  $10,000 
for  improvement  from  Milledgeville  to 
the  Okmulgee  River,  1835.  A  look  con- 
structed at  Milledgeville,  1832.  75,  ii,44. 

Appropriations  for  improvement  of  the 
river  made  by  State  of  Georgia  and  pri- 
vate companies,  89,  1253,  1254. 

Projects.    (See  Plans.) 

By  MaJ.  King,  1878,  prevention  and  for- 
mation of  cut-offs,  removing  snags  and 
logs,  and  cutting  through  rock  reefs 
where  necessary,  so  as  to  secure  a  3  f.  1. 
w.  navigation  from  the  mouth  of  the  river 
to  Milledgeville,  78,  105,  768. 

From  1878  to  1886,  inclusive,  $36,500 


was  appropriated,  when  it  was  estimated 
that  $17,500  won  Id  be  required  to  com- 
plete the  project,  86,  1162. 

By  Capt:  Carter,  1890,  establishment  of 
a  navigable  steamboat  channel  3  f.  deep 
at  ordinary  summer  1.  w.  from  Milledge- 
ville to  the  river's  mouth :  this  to  be  ac- 
complished by  (1)  removing  rafts,  rock 
shoals,  and  sand  bars;  (2)  enlarging  por- 
tions of  the  river,  revetting  caving  banks, 
and  closing  incipient  cut-offs;  (3)  re- 
moving snags  and  logs  fh>m  the  channel, 
and  overhanging  trees  from  the  banks  of 
the  stream;  estimate,  $171y000|  90, 1389; 
91  1537. 

In  1892-93  Capt.  Carter  estimated  that 
from  $1,000  to  $5,000  would  be  reqnired 
annually  for  maintenance,  93, 1570. 

Hnrvejn. 

Examination  from  the  Okmulgee  to 
Milledgeville,  Ga.,  by  E.  S.  Gould,  1874, 
75,  84,  ii^  42. 

Preliminary  examination,  1878,  78, 767. 

Of  Upper  Oconee,  from  Skull  Shoals  to 
the  Georgia  Railroad  bridge,  ordered  by 
act  of  July  5,  1884,  made,  1884.  under 
direction  of  Capt.  Hoxie,  85,  1329. 

Ordered  by  act  of  Aug.  1 1, 1888,  made, 
1890,  under  direction  of  Capt.  Carter,  90, 
1432. 


OCOIVTO  HARBOR,  1¥IS. 


A  ppropriations. 

1881,  $10,000,81,2062. 

1882,  15,000,82,2128. 
1884,  15, 000,  84,  1841. 

1886,  8, 000,  86,  1C55. 
1888,  20,000,88,1841. 
1892,  3, 000,  92,  2178. 
1894,  3,000,95,2602. 
1896,  4, 000,  96,  2466. 
1899,  15, 000,  99,  2732. 

Total,  93,000 

Commerce. 

Tributary  to  harbor,  71,  121,  122. 

Commerce  to  be  influenced  by  improve- 
ment, 80,  1975,  1976. 

Lumber  exportation,  80,  1974. 

In  1896  it  was  estimated  that  100  acres 
for  anchorage  would  be  sufficient  for  the 
needs  of  the  commerce  concerned,  96, 
2563. 

Benefit  from  harbor  improvement 
entirely  local,  1900,  3746. 

Contracts. 

11189.  Green  &ay  Dredge  and  Pile 
Driver  Co.,  slab-pier  oonstrnotion,  83, 
1643. 

1  §  84.  Schwarz  &  Bemer,  pier  exten- 
sion, 85, 1982. 

1887.  Leathern  &  Smith,  poles,  9| 
cents  per  1.  f.,  87,  2008.  S.  D.  Kimbark, 
iron,  3f^  cents  per  pound,  87,  2008. 
G.  Denis,  stone,  $4.24  per  cord,  87,2009. 


Leathern  &  Smith,  pine  timber,  $15.43  per 
M,  B.  M.,  87,  2009. 

1896.  Green  Bay  Dredge  Pile  Driver 
Co.,  dredging,  8  cents  per  c.  y.  ($2,960), 
97,  2654. 

1899.    H.    Truman,    dredging,   12i 


»n,    areagi 
,  99,  2732. 


cents  per  c.  y.  ($2,450) 

Eng^ineers. 

Chief  of  ENinNBSRs. 

Reports,  71,  37;  79,  157;  80,  210:  81, 
274,  2062,  2069 ;  82,  269 :  83, 278 ;  84, 277 ; 
85,  300;  86,  294;  87,  260;  88,  237;  89, 
286;  90,  249;  91,  319;  92,  305;  93,  346, 
94,  317;  95,  355,  368;  96,  311,  323;  97, 
394;  98,  386;  99,  458,  474;  1900,  523, 
538. 

Engineers  in  Charge: 

Maj.  D.  C.  Houston.  Report,  71,  120; 
(Lt.  Col.)  1879-81.    Report,  80, 1973. 

Lt.  Col.  H.  M.  Robert,  1881-83.  Re- 
ports, 81.  2061,  2064;  82, 2128;  83, 1644. 

Capt.  F.  A.  Hinman,  1883-84.  Report, 
83, 1642. 

Lt.  Col.  J.  W.  Barlow,  1884-«6.  Re- 
ports, 84, 1840;  85, 1982. 

Capt.  C.  £.  L.  B.  Davis,  1886-92.  Re- 
ports, 86,  1653;  87,  2006;  (Maj.)  88, 
1839;  89, 2046,  2106;  90,  2330;  91,  2531. 

Maj.  J.  B.  Gregory,  1892-94.  Reports, 
92,  2177;  93,  2708;  94,  2049. 

Capt.  C.  P.  Palfrey,  1895.  Reports,  95, 
2600,  2681. 
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Capt.  O.  A.  Zinn,  1886-86.  Reports, 
96,  2465,  2560;  97,  2653;  98,  2282. 

Capt.  J.  G.  Wannen,  1888-.  Reports, 
99,  2731;  1900,  3664, 3745. 

Assistants: 
W.  T.  Casgrain.    Report,  71, 121. 
W.  H.  Bearding.    Report,  80, 1975. 
L.  T.  Sohermerliom.    Report,  83, 1647. 
T.  E.  Hatehings.    Report,  85, 1983. 

Estimates*    (See  Plans  and  Profeets,) 
By  Mi^.  D.  C.  Houston,  1871,  entire 

completion,  $500,000,  71, 121. 

By  W.  T.  Casgrain,  1871,  improTing 

the  present  river  entrance,  $557,747.83, 

71,  122;  making  a  new  channel,  $497,- 

887.50,  71,  122. 

liegrislatioii. 

By  the  State  legislature,  authorizing 
$30,000  to  he  rais^  hy  a  special  tax  on 
town  property,  for  this  improvement,  71, 
122. 

Operations. 

l§89-§3.  300  1.  f.  of  slah  pier  hnilt, 
83   1643. 

1883-^4.  North  pier  extended  1,100 
f.  and  south  pier  1,600  f. ;  54,780  c.  y. 
dredged  from  the  channel,  84,  1840. 

18!l4-8ft.  1,000  1.  f.  of  pile  protec- 
tion completed  and  pier  extension  com- 
menced ;  56,671  o.  y.  dredged  from  chan- 
nel, 85,  1982. 

1885-86.  Protection  piling  com- 
pleted; south  pier  completed  by  constrnc- 
tiou  of  301  1.  r.  of  close  pile  pier;  north 
pier  extended  503  l.f. ;  30,529  c.y.  dredged ; 
minor  repairs  to  south  pier,  86,  i653, 
1654. 

1886-87.  65,661  o.  y.  dredged  from 
channel  between  piers :  repairs  to  south 
pier,  87, 2007. 

188T-88.  1,200  f.  of  reenforcement 
piling  on  channel  side  of  south  pier  built 
by  hired  labor,  88, 1839. 

1888-89.  650 1.  f.  of  channel  side  of 
south  pier  reenforoed  with  piling;  600 
1.  f.  of  opposite  side  of  pier  provided  with 
riprap;  minor  repairs  to  north  pier  by 
hiredlabor,  89,  2046. 

1880-00.  197,715  c.  y.  dredged;  re- 
pairs to  dredging  plant;  repairs  to  north 
and  south  piers  by  hired  labor,  90,  2331. 

1 891-93*  Repairs  to  north  pier,  92, 
2177. 

1898-94.  17,045  c.  y.  dredged,  94, 
2049. 

1895-96.  Piers  repaired,  96,  2465, 
2466. 

1896-97.  48,060  o.  y.  dredged,  97, 
2654. 

1898-99.  3,740  o.  y.  dredged,  99, 
2731. 

1899-1900.  34,552  c.  y.  dredged; 
extensive  repairs  msule  to  piers,  1900, 
3665. 


Piiysicai  characteristics. 

General  characteristics  of  Oconto 
River,  71, 121. 

Condition  of  river,  1879, 80, 1975. 

Description  of,  95,  2682;  96,  2562; 
1900,  3746. 

Freshets  tend  to  obliterate  parts  of  the 
channel,  96, 2465. 

Harbor  on  the  west  shore  of  Green  Bay, 
22  miles  south  of  Menominee  Harbor; 
Oconto  is  about  2|  miles  from  harbor  en- 
trance, 1900,  3746. 

Plans*    (See  Estimates  and  Projects.) 

By  W.  T.  Casgrain,  1871,  (1)  for  a  new 
channel  from  lower  steam  mill  easterly 
to  the  Hrst  bend  in  the  river,  and,  taking 
advantage  of  previous  work,  the  exten- 
sion of  the  piers  to  12  f.  of  water  in  Green 
Bay;  estimate  $557,747,  71,  121,  122. 
(2)  For  a  new  channel  northeasterly  from 
the  same  initial  point  across  to  the  river, 
and  from  thence  across  the  marsh  to 
Green  Bay,  terminating  with  piers  ex- 
tending to  12  f.  of  water  in  the  bay ;  esti- 
mate $497,887,  71, 121, 122. 

By  Mi^j.  Davis,  18^,  excavation  of  a 
channel  16  f.  deep  and  75  f.  wide  fVom  the 
piers  up  to  Spies's  Mills,  a  distance  of 
6,000  f. ;  extension  of  the  south  pier  1,100 
f.,  and  reconstruction  and  extension  of 
north  pier  1,900  feet;  estimate  $181,000, 
89, 2107. 

Private  (city)  uroric. 

1870.  1,800  1.  f.  of  pile  pier  to  15  f .  of 
water  in  (rreen  Bay,  built  by  the  town  of 
Oconto,  at  a  cost  of  about  $30,000,  71, 122. 

Work  of  improvement  by  the  city  of 
Oconto  previous  to  1880, 81, 2067. 

Projects.    (See  Estimates  smd  Plans.) 
By  Lt.  Col.  Robert,  1881,  extending  slab 

Jiers  to  10-f.  curve  by  construction  of 
,000  1.  f.  of  slab  pier  and  500  1.  f.  of  crib 
pier;  dredging  a  channel  from  the  en- 
trance to  Oconto  havinff  a  width  of  100 
f.  and  a  depth  of  8  f.  with  10  f.  at  entrance ; 
estimate  $125,000,  81,  2067.  Revised  in 
1883,  after  a  resurvey  of  locality,  to 
$150,000, 83, 1646;  87, 2007. 

In  189iS  Capt.  Zinn  estimated  it  would 
cost  $242,605  to  improve  the  harbor  and 
about  $5,400  each  vear  for  maintenance, 
and  $171,160  or  $300,316  to  construct  an 
exterior  harbor,  96, 2563, 2564. 

Surveys. 

Ordered  by  act  of  Congress  July  11, 
1870,  and  made,  1870,  by  W.  T.  Casgrain, 
under  direction  of  MaJ.  Honston,  70,  31; 
71,  37, 120. 

Ordered  by  act  of  Mar.  3,  1879,  made, 
1879,  under  direction  of  Maj.  Houston, 
79,  157 ;  80, 197. 

Of  Oconto  River,  1883,  between  month 
and  city  of  Oconto;  also  of  Green  Bay  in 
vicinity  of  mouth,  83, 1643. 
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Examinntion  ordered  by  act  of  Aag.  11, 
1888,  made,  1888,  under  direction  of  Mivj. 
Davis,  89,  2106. 

Sarvey  for  harbor  lines  made  in  1893, 
94,  2050. 

Examination  of  the  river  with  a  view 
to  obtaining  a  channel  16  f.  deep  and 
150  f.  wide  ordered  by  act  of  Aug.  17, 
1894,  report  snbmitted,  1894,  by  Maj. 
Gregory  (report  nufavorable),  95,  2681. 

Sarvey  with  plans  and  estimates  for 
improvement  and  confinement  of  the  cur- 
rent in  the  river,  maintenance  of  a  stand- 
ard depth  of  water,  to  obtain  a  channel 


of  16  f.  depth,  for  extending  the  piers  in 
existence,  and  for  the  coiistmction  of  a 
harbor  with  16  f.  depth  in  Green  Bay 
exterior  to  the  river  channel,  ca]le<l  for 
by  act  of  Ang  17,  1894 ;  report  made, 
1896,  by  Capt.  Zinn  (see  Projects),  9€, 
2560. 

Minor  snrveys,  1900,  3655. 

Examination  for  better  access  to  the 
harbor  and  for  extension  of  the  piers  300 
f.  ordered  by  act  of  Mar.  3,  1899,  made, 

1899,  by  Capt.  Warren  (report  favorable), 

1900,  3745. 

Maps.    84, 1840;  88, 1840. 


OCIIUfiEOC  RIVER,  RIICH.    (See  ^ammoiid  fay.) 
OCRACOKE  INLET,  N.  C." 


A  ppropiiatlons. 

1826,   $1,000,  act  May  20  (sarvey). 

1828,  20,000,  act  May  23. 

1829,  21,000,  act  Mar.  2. 

1831,  ^  17,000,  act  Mar.  2. 

1832,  22,000,  act  Jnly  3. 

1833,  16,700,  act  Mar.  2. 

1834,  15,000,  act  June  28. 

1836,  9,000,  act  Jnly  2. 

1837,  12,060,  act  Mar.  3. 
1890,   90,000,  91, 1342. 
1892,   15,000,  92, 1116. 

Total,  238,750 

Comiiierce. 

Commercial  interests  of  the  locality, 
89,  1120;  91, 1344. 

A  large  trade  in  cotton,  timber,  and 
produce,  93,  1364-1366.  In  189'4  it  was 
fHtimated  that  7,500,000  f.  of  lumber  go 
tlirungh  the  inlet  annually,  94,  1016. 

Contracts. 

1§91.  Alabama  Dredging  6l  Jetty 
Co.,  dredging,  17  cents  per  o.  y.,  92, 
1117. 

1§94*  Contract  with  the  Alabama 
Dredging  and  Jetty  Co..  dredging,  17 
ct'Uls  per  c.  y.,  annulled  by  supplemen- 
tary agreement  ($75,000),  94,  997. 

1895.  C.  T.  Caler,  dredging,  31  cents 
per  c.  y.,  s.  m.  ($55,800),  95,  1311. 

1896.  Roberts  Safety  Water  Tube 
liuiler  Co.,  boiler,  wheel  and  accessories, 
etc..  for  steamer  Gm,  Thom^  $3,105,  97, 
1386. 

Enirineers. 

Chief  of  Knginbers.  Reports,  89, 
148;  91,  156;  92, 157;  93,  169;  94, 155; 
95,  178;  96,  160;  97, 199-212;  98,  201; 
99,  233;  1900,  ^,277. 

Engineers  ik  Charge: 

Capt.  W.  H.  Bixby,  1888-92.  Reports, 
89,  1118:91,1341. 

Mai.  W.  8.  Stanton,  1892-95.  Reports, 
92,  1115;  93,  1359;  94,  996;  95,  1306. 


Lt.  Col.  D.  P.  Heibp,  1896.  Report,  96, 
1097. 

Capt.  W.  E.  Craighill,  1897-98.  Re- 
ports, 97,  1385, 1423;  98,  1237. 

Capt.  E.  W.  Van  C.  Lucas,  1899-.  Re- 
ports, 99^  1487;  1900,  1793. 

AflfilfiTAMTS  * 

Lt.  M.  M.'Patrick.    Report,  91, 1342. 
Lt.  E.  W.  Van  C.  Lucas.     Reports,  93, 
1369;  94,1005,1016. 
S.  F.  Bnrbank.    Report,  97,  1424. 

Operations. 

1894-95.    21,803  c.y.,  s.  m.,dre<lged, 

95,  1310. 

1 895-96.    84,022  c.  y .,  s.  m.,  dredged, 

96,  1098. 

1896-97.  96,597  c.y.,s.m., dredged, 
97, 1386. 

Physical  ciiaracteristlcs. 

Description  of,  89, 1119;  93,  1360. 

Tidal  observations,  93,  1367;  94,  999, 
1007;  95, 1310. 

Current  velocities,  94, 1010. 

Comparative  reach  of  tidal  influenoe, 
94   1012. 

Channel  changes  from  1830  to  1892  and 
conditions  covering  such  changes,  93, 
1372,  1374. 

Sand  movement,  94,  1013. 

Soundings,  94,  1014. 

Borings,  94, 1013. 

Wind  effects,  94,  1012. 

Levels,  94,  1008. 

Slopes,  94,  1007. 

Plans.    (See  ProjecU,) 

Bv  Capt.  Bixby,  1889,  improvement 
of  the  inlet  to  form  a  direct  ocean  out- 
let for  the  commerce  of  Albemarle  and 
Pamlico  sonnds  by  dredsnng  a  channel 
300  f.  wide  and  from  10  to  15  f.  deep 
through  the  southern  bar  passage  (called 
Portsmouth  Straightway),  and  deepen- 
ing its  southern  inside  channel ;  also  to 
dredge  an  inlet  to  a  harbor  of  refoge ;  esti- 
mated cost  of  dre<lging  for  a  10  £^  depth, 


aBurvey— Report  Dec.  24,  lb28,  estimate  $55,000.    (H.  Doc.  No.  482,  55th  €k>Dg.,  2d  sesb.) 
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$100,000;  for  a  15  f.  depth,  $280,000.  Also 
for  constniciion  (if  necessary)  of  train- 
ing and  protecting  dikes,  at  a  cost  of 
$^,000;  total  estimate  for  dredging  and 
diking,  $600,000, 89, 1123, 1124;  §1, 1341. 

Projects.    (See  Plann.) 

By  Ma).  Stanton,  1894,  dredging  at 
Teachs  Hole  Swash  Channel  through  the 
inner  shoals  at  an  estimated  cost  oi  $29,- 
339.38,  or,  if  that  channel  shoaled  so  rap- 
idly as  to  make  its  abandonment  advisa- 
ble, for  the  improvement  of  Blairs  Channel 
at  an  estimated  cost  of  $28,000,  94,  997. 
This  project  was  superseded,  1894,  bv  an- 
other for  dredging  Wallace  Channel  to  a 
depth  of  9  f.  for  a  ienffth  of  5,000  f.  more 
or  less  on  Royal  Shou,  to  obtain  a  chan- 
nel with  a  bottom  width  of  300  f.  and  a 
depth  of  9  f.  for  a  length  of  700  f.  at  Bea- 
con Island  Slongh;  estimate,  $61,513.39, 
95, 1307. 

In  1897,  Lt.  Col.  Heap  estimated  the 
cost  of  obtaining  a  depth  of  14  f.  at  m.  1. 
w.  wonld  be  $17,250,  97,  1424. 

Sorveys. 

Examination  ordered  by  act  of  Ang.  11, 


1888,  made,  1889,  under  direction  of  Capt. 
Bixby,  89, 1118. 

Survey  made,  1891,  under  direction  of 
Capt.  Bixby,  91,  1342. 

Supplementary  survey  of  the  inner 
shoals  made,  1892,  under  the  direction  of 
Maj.  Stanton,  93,  1369.  Completed  in 
the  following  year,  94,  997. 

SurYcysmade,  1895-96,  by  Lt.Col.  Heap, 
9o,  1099. 

Survey  made.  1897,  by  Capt.  Craiffhill 
of  Koyal  Shoal  cut  and  Beacon  Island 
Slough  cut,  97, 1386. 

Survey  with  a  view  of  obtaining  a 
channel  14  f.  deep  ordered  by  act  of  June 
3, 1896,  made  under  the  direction  of  Lt. 
Col.  Heap,  1897  (report  unfavorable)  (see 
PmjeetB),  97,  1423. 

Survey  of  Koyal  Shoal  cut  and  Beacon 
Island  Slough  cut  made,  1897-98,  by  Capt. 
Craighill,  98,  1237. 

Examination  made,  1899,  by  Capt. 
Lucas,  99, 1488. 

Survey  made,  1900,  by  Capt.  Lucas, 
1900, 1794. 

Maps.  91,  1344;  92,  Atlas,  21;  93, 
1376;  94,  1016:  95,  1310;  96,  1098;  97, 
1386;  1900, 1796. 


OCRACOKi:  IBTEiET,  SWASH  IVEAR.    (See  Pamlico  Sotmd,  N.  C.) 

OODENSBURO  HARBOR,  N.  ¥•« 


A  ppropriatlonfl 


186S.  Cornelius  Daly,dredging.$1.45 
and  20  cents  per  c.  y.,  69. 170;  70,212. 

1871.  Cornelius  Daly,  dredging,  19 
cents  per  c.  y.,  71,249;  Cornelius  Daly, 
dredging,  15  cents  per  c.  y. ;  Cornelius 
Daly,  removing  bowlder,  at  $125 ;  William 
S.  Malcom,<'  dredging,  15  cents  per  c.  y., 
72  264. 

isYSI.  Cornelius Daly,dredginff,  $1.25 
and  37i  cents  per  c.  y.,  73, 381, 382. 

187;l«  Cornelius  Daly,  dredging,  39 
and  37  cents  per  c.  y.,  73, 383. 

18T4*  Cornelius  Dady,  dredging,  24 
cents  per  c.  v..  75, 347. 

16T5*  Edwin  H.  French,  dredging, 
17  cents  per  c.  y.,  75, 348 ;  76,  ii,  601. 

1^S9«  F.  Lee,  dredging,  22  cents  per 
c.  y.,  83, 1955. 

1809.  W.  J.  Daly,  dredsing,  44.9 
cents  per  c.  y.  ($32,328),  93, 3191. 

1 894.  W .  J.  Daly,  10  and  35  cents  per 
c.  y.  ($17,750).  95, 3231. 

1 897.  W.  J.  Daly,  13  and  40  cents  per 
c.  y.,  97, 3294. 

1899.  W.  J.  Daly,  dredging,  hard- 
pan,  35  cents ;  other  materlalll  cents  per 
c.  y.  ($9,887.50),  1900, 4178. 

E  ncroachments. 

Deposit  of  sawmill  refuse  in  Oswe- 
gatcnie  Biver  by  mill  owners,  85, 2294. 

agurvey— report  (information  obtained  from  map;  no  report),  Nov.  19,  1856.    (H.  Doc.  No.  482, 
66th  Con^.,  2d  aesB.) 
b  Contract  abandoned,  68,  46.  246,  268. 
0  Contract  annulled,  78.  264. 

9207—02 54 


1852 
1867 
1870; 
1871 
1872 
1873 
1874 
1875 
1882 
1884 
1886: 
1888! 
1890; 
1892 
1894 
1896 
1899 


$3,000,  survey,  act  Ang.  30. 
40,000,  67,  34. 
15,000,  70,  55. 
25,000,  71,  250. 
10,000,  72,  48. 

6,000,  73,  49. 

6,000,  74,  56,  272. 

5,000,  75,  60,  348. 
10,000,  82,  2462. 
15,000,  84,  2153. 
10,000,  86,  1897. 
15,000,  88,  2091. 
42,000,  90,  2872. 
40,000,  92,  2602. 
20,000,  95,  3231. 
20,000,  96,  3165. 
15,000,  99,  3150. 


Total,  297,000 

Comnnerce* 

Important,  67,  236:  68,  258,  259,  261, 
263,  m,  265.  267.  268. 

Detailed  description  of,  97,  3293. 

In  1898  it  amounted  to  645,201 1.,  chiefly 
coal,  grain,  and  lumber,  99,  3150;  in 
1899  to  670,883 1.,  1900,  4178. 

Contracts. 

1867.  Albert  A.  Dodge, <»  dredging, 
17  cents  per  c.  y.,  67,  242 ;  68,  245. 
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Bni^ineers. 

Chibf  of  ENOINESR8.  BepoTts,  66,  ii, 
41,  iii,  18,  29,  iv,  178, 179;  67,34;  68,46; 
69,  41;  70,  55;  71,  52;  72,  47;  73,  48; 
74,55;  75,60:  76,111;  77,119;  78,134; 
79.177;  80,233;  81,  319;  82,  313;  83, 
323;  84,327:  85,  353:  86,  346;  87,  312; 
88,285;  89, 338;  90,305:  91,383;  92,362; 
93,415;  94,389;  95,425;  96,382:  97, 
479;  98,468;  99,548;  1900,618. 

Boards  of  Enoikebbs: 

Convened  Jane  18,  1867,  to  consider 
plans  for  improvement.  The  board  con- 
sider that  for  the  present  the  improve- 
ment should  be  confined  to  dredging 
selected  channels  and  removing  therefrom 
all  bowlders,  etc.  Report,  67, 248.  (Col. 
Hartman   Bache,  Lt.   Cols.   Thorn    and 

«   Blnnt.) 

Convened  May  15,  1868,  to  devise  a 
plan  of  improvement;  members  not  all 
present,  68,  255.  Reconvened  May  16, 
1868.  Resolve  that  Lt.  Col.  Blunt  be  re- 
quested to  make  a  new  survey,  eto.,  68, 
256.  Reconvened  May  18,  1868.  Submit 
a  preliminary  report  upon  the  operations 
considered  immediately  necessary,  recom- 
mending: (1)  dredging  at  the  wharves 
of  the  Northern  K.  R.  and  Northern 
Transportation  Co.  to  a  depth  of  12  f.  at 
the  lowest  stage  of  water;  also  dredging 
the  bar  about  400  y.  north  of  the  light- 
house, so  as  to  obtain  a  channel  300  f.  in 
width  and  12  f.  in  depth  at  lowest  stage 
of  water ;  (2)  dredging  the  channel  of  the 
Oswegatchie  River  below  the  bridge,  be- 
tween the  wharf  lines,  to  a  depth  of  12  f. 

.  at  1.  w.,  68,  257.  The  board  are  of  the 
opinion  that  the  dredging  at  the  wharves 
should  be  done  by  the  owners,  68,  257. 

Reconvened  June  24, 1868 ;  recommend, 
in  addition  to  preliminary  report  of  May 
18,  1868:  (1)  the  excavation  of  a  channel 
150  f.  in  width  and  12  f.  in  depth  from 
the  mouth  of  the  Oswegatchie  to  the  St. 
Lawrence;    (2)  the  construction,  if  it 

S roved  necessary,  of  two  piers,  68,  270. 
:eport8,  68, 255, 256, 258,  270.  (Lt.  Cols. 
Newton  and  Blunt,  MaJ.  Houston,  and 
Capt.  Holgate.) 

Enginbbrs  in  Charge: 

Capt.  C.  B.  Reese,  1866-67,  66,  ii,  41, 
iii,  17;  67,  233.    Report,  66,  iv,  180,  181. 

Lt.  C.  J.  Allen,  temporarily  in  charge, 
1866,  66,  iv,  178. 

Lt.  Col.  C.  E.  Blunt,  1867-69,  67,  32, 
233;  69,  39, 170.  Reports,  67,  236,  242; 
68,  245,  260,  265,  269. 

Maj.  M.  D.  McAlester,  1869,  69,  170. 

Capt.  F.  Harwood,  1869,  69,  170. 

MsJ.  Nicolas  Bowen,  1869-70,  71,  49. 
Reports,  69,  170;  70,  211. 

Lt.  B.  D.  Greene,  1870-71,  71,  49. 

Maj.  J.  M.  Wilson,  1871-75, 71, 49;  76, 
110.  Reports,  71,  249;  72,  264;  73,381; 
74,  269 ;  75,  347. 

Maj.  W.  McFarland,  1875-82,  76,  110. 
Reports,  76,  ii,  601;  77,  988;  78,  1280; 


79, 1737;  (Lt.  CoL),  80,  2218,  2219;  81, 
2451;  82,2461. 

Lt.  Col.  Robert,  1883-^.  Reports,  83, 
1954 ;  84,  2153. 

Maj.  M.  B.  Adams,  1885-92.  Reports, 
85,  2293;  86,  1895;  87,  2393;  88,  2089; 
89.  2440;  90,  2871;  91,  2923;  92,  2601. 

Capt.  S.  S.  Leaoh,  189^96.  Reports, 
93,  3190;  94,  2491;  95,  3229;  96,  3164. 

Maj.  W.  S.  Stanton,  1897-98.  Reports, 
97,3292:98,2812. 

Capt.  G.  D.  Fitch,  1899-.  Reports,  99, 
3149;  1900,4177. 

Assistants  : 
Lt.  B.  D.  Greene,  70,  213. 
F.  T.  Hampton.    Report,  80,  2220. 
M.  Kingsley.    Report,  80,  2222. 
W.  P.  Judson.    Report,  80,  2224. 

Estimates.    (See  ProJecU.) 

By  Capt.  Reese,  dredging  Oswegatchie 
Channel,  removing  obstractions,  and  con- 
struction of  piers,  $81,313.34.  For  in- 
creasiDg  the  width  of  the  OHwegatchie 
Channel  to  150  f.  by  dredging,  $44,162.80, 
66,  iv.  184. 

By  Board  of  Engineers,  for  dredging 
and  pier  construction,  $100,000,  68,  271. 

By  Maj.  Bowen,  for  completion  of  ex- 
isting project,  $175,000,  69, 170. 

Liegal  proceedinirs. 

Judgment  for  $500  damages  obtained 
by  city  of  Ogdensbur^  against  mill  own- 
ers on  Oswegatchie  River  for  obstruction 
of  same  by  refuse  matter,  85,  2294. 

Operations. 

l§6T-6§.  1  bowlder  removed  and 
12,469  c.  y.  dredged,  68,  265,  267. 

1  §68-69.  7,127  c.  y.  dredged,  70, 
212 

1869-70.  11,431  c.  y.  dredged,  70, 
212 

1876-71.  69,204.14  c.  y.  dredged,  71, 
249. 

1871-79.  1  bowlder  removed  and 
73,669.12  c.y.  dredged,  72,  264. 

1873-73.  95,841.9  c.  y.  dredged,  73, 
381  382. 

1^73-74.  9,130 c.  y.  dredged,  74,  55, 
271. 

1874-75.  21,5601  c.y.  dredged,  75, 
347. 

1875-76.  24,004  c.  y.  dredged,  76, 
ii,  602. 

1883-83.  9,648  c.  y.  dredged  from 
the  channel,  83,  1954. 

1883-84.  25,697  c.  y.  dredged  from 
the  channel,  completing  the  1882  con- 
tract, 84,  2153. 

1884-85.  48,194  o.  y.  removed  from 
channel,  85,  2295. 

1885-86.  14,988  c.  y.  dredged  from 
channel,  86,  1897. 

1886-87.  Dredging  in  progress 
along  the  city  front,  87,  2394. 

1878-88.  Excavation  continued  in 
channel  along  city  front,  88,  2090. 
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1981^00.  Dredging  in  the  harbor 
reaumed,  90,  2872. 

1 890-9 1.  Dredging  in  progrem,  91, 
2924. 

1 891-99.  108,4^  c.  y.  dredged,  and 
9,286  c.  y.  of  hardpan  remoyed,  92,  2602. 

1 N98-94.  About  70,000  o.  y.  dredged, 
93,3191;  94,2491. 

1894-95.  61,395  o.  y.  dredged,  95, 
3230. 

1895-96.  87,375  c.  y.  dredged,  96, 
3165. 

1896-97.  23,951  c.  y.  dredged,  97, 
3293. 

1897-98.  107,621  0.  y.  dredged,  98, 
2812. 

1899-1900.  89,860  o.  y.  dredged 
and  793  c.y.  hardpan  and  bowlders  re- 
moved, 1900,  4177. 

Physical  characteristics. 

Extensive  allnvial  deposits,  66,  iv,  182. 

Description  of  bottoms  of  the  St.  Law- 
rence and  Oswegatchie  rivers,  68,  261, 
262;  74,270. 

Description  of,  97,  3292. 

Private  (corporate)  iirori£. 

Board  of  Engineers  are  of  opinion  that 
dredging  at  wnarves  should  be  done  by 
the  owners,  68,  257. 

Saits  by  the  city  to  prevent  mill  owners 
from  depositing  their  refuse  in  the  river, 
73,382. 

Projects. 

By  Capt.  Reese,  dredging  the  channel 
of  the  Oswegatchie,  removing  obstruc- 
tions at  the  Northern  R.  R.  depot,  and 
building  piers  to  aid  in  keeping  tne  chan- 
nel open,  66,  iv.  182, 183,  184. 

By  Boiwd  of  Engineers,  deepening 
channel  at  wharves  of  Northern  R.  R. 
&  Northern  Transportation  Co.,  and 
dredging  channel  of  the  Oswegatchie 
below  the  bridge,  68,  257, 270.  Connect- 
ing the  mouth  of  the  Oswegatchie  with 
the  St.  Lawrence,  and  the  construction  of 


two  piers,  if  necessary  to  keep  the  chan- 
nel open,  68,270. 

From  1862 to  1881,  inclusive,  $110,005.56 
was  appropriated,  82,  2461. 

In  1882  the  project  was  modified  so  as 
to  provide  for  a  depth  of  15  f.  in  the  Os- 
wegatchie and  St.  Lawrence  channels 
and  16  f.  depth  on  the  outer  bar.  Esti- 
mated cost,  $76,000,  82.  2461;  85,  2294. 
Increased  in  1885  to  $108,000,  85,  2295 ; 
87,  2394. 

In  1890  Maj.  Adams  proposed  to  afford 
16.5  f.  in  all  the  channels,  involving  the 
removal  of  362,000  c.  y.  of  hardpan  and 
solid  rock,  at  an  estimated  cost  of  $158,950, 
90,  2872^  92,  2602. 

In  1897  the  Chief  of  Engineers  author- 
ized the  obtaining  of  a  depth  of  16  f. 
below  the  zero  of  the  Oswego  gauge  in 
the  two  lower  entrance  channels,  the  esti- 
mated cost  of  the  project  of  1890  not 
being  increased  thereby,  97,  3293. 

By  Capt.  Fitch,  1899,'  dredging  and  re- 
dredging  various  parts  of  the  harbor, 
including  the  removal  of  hardpan  at  the 
mouth  of  the  Oswegatchie  River,  99, 
3149. 

Sorveys. 

Survey  ordered  by  act  of  June  23, 1866, 
66,  ii,  40,  41,  iii,  29. 

By  Capt.  C.  B.  Reese,  1866,  66,  iv,  180, 
182*  74  269. 

By  W.  P.'  Judson,  1855,  66,  iv,  180. 
Accuracy  of,  considered  doubtful,  68, 
260,266. 

By  Lt.  B.  D.  Greene,  70,  213. 

By  Maj.  TumbuU,  1855,  74,  269. 

Resurvey  ordered  by  act  of  Mar.  3, 1879. 
Made,  1880,  under  direction  of  Lt.  Col. 
McFarland,  79,  177;  80,  2219. 

Minor  surveys,  95,3230;  97,3293;  99, 
3149. 
Maps. 

Of  harbor,  76,  ii,  601. 

Of  the  harbor  June  30, 1879,  79, 1737; 
80,  2218;  81,  2452;  87,2394;  98,2814. 


OHIO  AND  SCHVFLKILIi  CANAL." 

OHIO  CAIVAli.    (See  Chesapeake  and—) 

OHIO  CAIVAIi  TO  BIO  BEATER  BIVER,  PA.  (for  canal). <* 

OHIO  RITEH."  (See  Bellaire,  Ohio;  Kanawha  River;  Lake  Erie;  Lawrenoeburgf 
Ind.;  Licking  River  and  Limestone  Creek,  Ky.;  Little  Kanawha  River,  W.  Fa,;  Little 
Miami  Rirer,  Ohio;  Middleport,  Ohio;  Miesisaippi  River,  p.  644;  Muskingum  River; 
New  Albany,  Ind.;  Owenshoro  Harbor,  Ky.;  Paduoah,  Ky.;  Point  Pleasant,  W,  Va.; 
Shawneetown Harbor,  III.;  Dransportation  Routes  to  the  Seaboard.) 


Parts. 

A.— Ohio  River,  except  the  FbIIb. 

B.— Ohio  River  Falls. 

C— Moskingimi  River  Ice  harbor. 

D.— Cincinnati  ice  harbor. 

E.— Kanawha  ice  harbor. 

P.— Parkersburg  ice  harbor. 


Parts. 

G.— Rochester  and  Freedom  ice  harbor. 

H.— Ohio  River,  Evansville. 

I.— Movable  damn. 

J.— Louisville  and  Portland  Canal. 

E.— Davis  Island  dam. 

L.— Snag  boats. 


a  Examination— Report  (indefinite),  Feb.  8, 1825.    (H.  Doc.  No.  482.  f>5th  Cong.,  2d  sess.) 
bSurvev— Report,  Mav  4,  1832.     (H.  Doc.  No.  482,  56th  Cong.,  2d  sess.) 
<^ Examination— Report  (favorable),  Dec.  22.  1«22.    Indiana  side:   Survey— Report,  Feb.  3,  1844; 
estimates,  $1,405,146  and  $7,476,603.    (H.  Doc.  No.  482,  55th  Cong.,  2d  sess.) 
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Appropriations. 

Note.— Because  it  Is  almost  impossible  to  give  the  exact  amount  expended  on  each  part  of  the 
riyer,  all  the  appropriations  are  here  gathered  under  a  few  heads.  As  &r  as  the  reports  show,  how- 
ever, the  amounts  spent  on  each  part  since  1866  are  given  as  footnotes  to  the  parts  to  which  they 
pertain. 


Oblo  River:  a 

May  13,1826. 
Mar.  3,1827. 
Mar.  2,1S29. 
Mar.  3,1835.. 
July  2,1836. 
Mar.  3,1837., 
July  7,1838. 
July  11,1844. 
Mar.  3,1847.. 
Mar.  8,1849.. 
Aug.  80.1852.. 
Mar.  2,1867.. 
July  25,1868.. 
Apr.  10,1869., 
July  11,1870.. 
Jan.  18.1871.. 
Mar.  3,1871.. 
June  10,1872.. 
Mar.  3,1873.. 
May  11.1874., 
June  23,1874.. 
Mar.  3.1875.. 
Aug.  14,1876.. 
June  18,1878., 
Mar.  3,1879.. 
June  14,1880.. 
Mar.  3,1881.. 
Mar.  21,1882.. 
Aug.  2,1882.. 
July  5,1884.. 
Aug.  5,1886.. 
Aug.  11,1888.. 
Sept.  19,1890.. 
Jan.   19,1891.. 

13.1892.. 

18.1894.. 

2.189.5. 


July 

Aug. 

Mar. 

June 

June 

July 

Mar. 

June 


'■} 


3,1896. 
4,1897. 
1,1898. 
3, 1899. 
6,1900. 


$100,000.00 

30,000.00 

133,500.00 

50.000.00 

20,000.00 

60,000.00 

50,000.00 

100.000.00 

6,479.25 

651.76 

(»95,000.00 

100,000.00 

170,000.00 

178,200.00 

300,000.00 

200,000.00 

300,000.00 

500.000.00 

1,975,354.31 

150,000.00 
400, 000. 00 
175,000.00 
350,000.00 
280.000.00 
330,255.36 
422,000.00 
100,000.00 
406,000.00 
967.000.00 
562,500.00 
615,000.00 
665,000.00 
2,128.87 
SN'i.OOO.OO 
405,000.00 
150,000.00 
815,000.00 

1,050,000.00 
762, 000. 00 
890,000.00 

1,065,000.00 


I<onlBTtl1e     and     Portland 

Canal-r-€ontlnued. 

1887 $76,969.00 

1888 62,376.97 

-      1889 66,292.06 

1890 58, 13(5. 21 

1891 64,497.18 

1892 73,979.26 

1893 69,348.74 

1894 118,377.68 

1895 111,859.66 

1896 118,766.09 

1897 87,901.56 

1898 87,569.12 

1899 68,083.78 

1900 92,273.51 


Total 1,451,690.13 


Total 14,986,319.55 


JLonl»Tllle 
Canal:  o 

1882 

1883 

18W 

1885 

1886 , 


suid     Portland 


54,]a5.66 
61,333.14 
53, 189. 18 
72,368.58 
64,262.75 


JDaTls  Island  Ilam:d 

1886 

18.^7 

1888 

1889... 

1890 

1891 

1892 

1893 

1894 

1895 

1896 

1897 

1898 

1899 

1900 


Total 


Sna^  boats: « 

1891 

1892 

1893 

1894 

1895 

18% 

1897 

1898 

1899 

1900 


Total 


5,865.00 
18,720.46 
15,812.36 
14,958.81 
14,480..% 
29, 767. 67 
10,772.76 
11,406.49 
13,297.83 
13,590.93 
11,387.53 
35, 753. 86 

9,504.68 
11,973.54 
15,630.64 

232,923.09 


12,2W.45 
25,1&5.55 
23, 178. 13 
24,M9.27 
20, 782. 19 
80, 216. 90 
27,739.80 
18,426.83 
28,937.78 
37,079.05 

248.609.95 


Grand  total 16, 919,  M2. 72 


Part  A*— Ohio  River  (except  the  Falls).  (See  Great  Miami  Rivei',  Indiana 
Chute,  Ohio  River  Falls,  Muskingum  and  Licking  rivers,  Cincinnati  Harhar,  and  JVefitem 
rivers, ) 


Appropriations./    (See  above.) 

Commerce. 

Important,  66,  iv,  245,  250,  260,  317. 


Commercial  importance  of  river,  66, 
iv,  260,  268,  317;  77,  645. 

Obstmctions  to  navigation,  66,  iv,  249, 
251. 


«  Under  this  head  are  Included  allotments  and  appropriations  made  by  Congress  for  work  at  specific 
localities  on  the  river. 

6  Includes  $5,000  for  survey. 

c  Expenditures  under  the  permanent^indeflnite  appropriations  provided  hy  acts  of  Mar.  S,  1881,  and 
July  5, 1884,  for  operating  and  keeping  in  repair  canals  and  other  public  works. 

d  Expenditures  under  the  pormanent-indeflnite  appropriation  provided  by  act  of  July  5, 1884,  for 
operating  and  keeping  in  repair  canals  and  other  pumic  works. 

e  Amounts  expended  under  allotment*)  from  permanent  appropriations  provided  by  acts  of  Sept. 
19,  1890,  and  June  3,  1896.  Prior  to  the  iscal  year  1891  the  funds  for  carrying  on  this  work  were 
derived  from  the  general  appropriations  for  improving  the  river. 

/Above  Fal In: 

1835 $50,000,  act  Mar.  3. 

1836 20,000,  act  July  2. 

1887 60,000,  act  Mar.  3. 

(Continued  on  page  853.) 
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Part  A.— OU«  Biver  (except  tbe  Falls)— Continued. 


High  rate  of  insniuioereanltiTig  tbere- 
fhim,  66,  iv,  2G0. 

Obstraction  from  bridges,  70, 416;  72, 
404;  73,502;  77,663;  seeapeciol  reporta 
on,  68,  316;  70,67;  71,  61,397;  72,440; 
73,  63 ;  76,  92,  298,  299 ;  77,  96,  817. 

Nec«sity  of  lights,  laogeH,  and  bnojB, 
70,  415 :  71,  391 ;  72,  404 ;  73,  59,  503. 

In  UDimproved  condition  of  river  coal 
tranaporltttion  is  only  possible  at  high 
water;  reqairements  of  channel  for,  66, 
iv, 245, 262, 264;  73,60,601,641;  74,416: 
77,  638,  645. 

Coal  transportatioD.aDDDalamonntof, 
77,  ess,  655.  I'reigbt  ratee  of,  66,  iv, 
316,  321. 

Tolls,  rate  of  and  effect  of,  77,  640. 

OppuRitiun  of  coal  interest  to  perma- 
nent improvement  by  movable  dams,  76, 
ii,  14;  77,  637,645,677,746;  78,  803. 

Commerce  of  river  requires  a  minlmnm 
deptb  of  6  f.,  74,  416.  Average  stages  of 
river  for  28  veais,  77,  644 ;  flrom  1864  to 
1866,  66,  iv,  321. 

Dnrotion  of  loir- water  160000,66,17,370. 

Length  of  navitcable  wat«T8  of  Ohio 
and  tilbotanes  (4,020  mile«),  66,  W,  268. 

DUtanceA  from  PittebDr^  to  Cairo,  air 
line  and  river,  66,  iv,  270;  corrected  by 
anrveys  1867-68-69,  69,  52,  353. 

IjoMtton  of  closing  channel  at  Hari- 
etta,  69,  371;  71,  393,  S96. 

(Continued  I 
Above  Falls— Contlnncd. 


Obetrnctions  to  navigation  by  aban- 
donment of  wrecks  and  yet  claimed  by 
owners,  73,  602;  77,  629. 

Improvement  to  navigation  by  work 
done,  70,  416. 

Snmmar?  of  shipping  in  1875,  77,  658. 

Harbors  of  refuge  againHt  ioe  floes,  77, 
78,636;  78,817;  at  Cincinnati  and  New- 
port, 72,  420;  at  MuBkingoni  River,  79, 
1367. 

Veeael  statistics,  80,  1749;  81,  1920; 
83,  1925;  63,  15dl;  84,  1687;  65,  1802; 
66,  1639;  S7,  1794. 

Eiver  froiglit  rates,  80, 1749;  81, 1920; 
83,  1925;  63,  1532;  84,  1686;  85,  1801; 
86,  1539;  87,  1793. 

LoMes  by  collisions  with  bridges,  83, 
1925. 

Vessels  passing  the  Falls,  83, 1629 ;  84, 
16S3;  86,  1539;  87,  1794. 

Vessels  pssslng  Davis  Island  Dam,  87, 
1799. 

Diagram  of  largest  coal  tow,  84, 1686. 

Duration  of  ioe  season,  87,  1796. 

River  oommerce  of  Cinoinnati  for  1887- 


"lu~ 


of  Ciuciunali  for  1888- 


Present  condllion  of  Ohio  Ri< 
merce,  91,  2339. 
impa«c«B2.) 
leo.ooo. 


Jnly  7. 

juir  11. 

Aug.  30. 


-Tbe  npproprlatlon  lor  1880  provided  for  the  appllcaUoD 

Ihute;  the  appmprlatton  of  1S«1  (or  (tO.OOO. 

iropriation  of  lKg4  proyirted  lurfT.SOOfor  Ice  harbor  nt  the 


K.  7B.  1 07,  802. 

»,  70.  iM,  iao». 

W,  SO,  11G2. 
n.  SI,  1K2. 
JO,  BB,  1929. 


Ht  monlh  of  (1 


River,  sad  tIl,2G0  tor  comi 
Obbi  Kiver  bclon 


f  Boanl  of  EnglDe 


Kanawha  Hirer, 

vnt  Ulaml  River, 
Qouthof  Licking 

..  tsso.ooo,  se,  isee. 


680,000, 1900,  and  1100,000. 1892,  tor  movable  dun  near 
1964. 

189* I2SO,OX,  B 
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Coal  Bhipments  from  Pittaburg  for  1890, 
91.2345. 
Kiver  commerce  of  Cincinnati  for  1890, 

91,  2346. 

Comparative  statement  of  commerce 
passing  the  Falls  of  the  Ohio  River  by 
canal  and  by  river  from  1882  to  1891,  91, 
2348;  92,1976. 

Commerce  of  the  Ohio  for  1890,  91, 
2348. 

Ohio  River  commerce  for  1892, 92, 1973, 
1977. 

Coal  shipments  from  Pittsburg  for  1891, 

92,  1974. 

River  commerce  of  Cincinnati  for  1891, 
92,1975. 

Great  and  growing,  93,  2441;  1900, 
3100. 

Description  of.  Total  population  of 
about  1,900,000  in  the  territory  adjacent 
to  the  river  and  its  tributaries,  96,  2062. 

Description  of,  at  Madison,  Ind.,  93, 
2444.  City  of  considerable  local  import- 
ance, 1900,  3217. 

LivinqsUme  Paint,  £y.— Larger  part  of 
vessel  interests,  Paduoah,  Ky.,  opposed 
to  closure  of  gap  between  the  point  and 
Tennessee  Island,  93,  2404. 

Evan9ville,  /ttd.~Considered  one  of  the 
most  important  plaoes  on  the  lower  river, 

93,  2523. 

Irontanf  Ohio  to  above  Guyan  Biver 
mouth, — This  division  dotted  with  thriv- 
ing manufacturing  and  shipping  towns, 
93,  2529. 

IronUm,  Ohio.  —  General  oommeroe 
woald  not  be  benefited  by  protection  of 
the  city  river  front,  95,  2385. 

Marieitaf  Ohio,  to  mouth  of  river. — Com- 
merce said  to  ^e  probably  the  largest  in 
mile  tons  in  the  United  States,  97,  2381. 

Mound  City  to  Cairo,  /{{.— Description 
of  commerce.  Private  interests  mainly 
affected  by  caving  banks,  1900,  3186. 

New  Liberty,  III. — ^Description  of  com- 
merce in  vicinity;  small,  1900,  3193. 

Marietta  to  mouth  of  Big  Miami  Biver, — 
Probable  special  advantages  resulting  to 
commerce  from  construction  of  dams 
across  the  river  a  short  distance  below 
large  tributaries  and  large  cities,  1900, 
32(S. 

Contracts.^ 

Labor  and  material  for  constructing 
dikes  and  riprap  dams : 

Swan  &  Fenlon,  67,  397;  68,  682;  69, 
353. 

Roth  &  Lane,  67, 397 ;  68,  682 ;  69, 353. 

Manfull  <&  Kerr,  67,  397;  68,  682. 

King,  Reinhart  &  Co.,  67,  397;  68, 
082. 

C.  M.  Cole,  67,  397;  68,  682;  69,  353; 
70,  407;  71,  386,  889;  72,  399;  73,  493, 
497;  74,  400,  403;  75,  679;  76,  ii,  3. 


T.J.Power,  67,397;  68,  682;  69,  353; 
70.407. 

C.  Cable,  68,  682;  71,  386;  72,  399; 
73  493*  74  400. 

ioxLth  &  WaUs,  69,  353;  70,  407;  71, 
386. 

J.  Bradley.  69,  353;  70,  407;  71,  386. 

Meyers  &  Keer,  70,  407;  71,  386. 

Maddox  &.  Slemmens,  71.  386;  72, 399. 

J.  Routh,  73,  493;  74,  403;  75,  679; 
76,  ii,  3. 

Miller  <&  Bedard,  73,  493;  74,  400. 

Dredging  and  river  excavation : 
B.L.Wood,  69,  353;  70,  407;  71,  386; 
72,399;  73,493. 
Meyers  &  Keer,  69,  353. 
H.  Baker,  69,  353. 

Removing  rocks,  snags,  and  logs : 

C.  M.  Cole,  hire  of  snag  equipment,  68, 
687;  69,363;  70,407;  71,389. 

J.  Rodgers,  for  hire  of  light-draft 
steamer,  crane,  scow,  and  flats,  67,  402; 
68,  687 ;  70,  407. 

J.  Routh,  for  hire  of  similar  plant,  68, 
687. 

M.  A.  Bryson,  removing  rocks,  75,  679. 

J.  Porter,  removing  wrecks,  71,  389; 
72,399. 

8.  B.  Alger,  for  Osgood  dredge  and  two 
scows  complete,  $18,500,  73,  497;  com- 
pleted Nov.,  1873.  74,  404. 

Swift  Iron  Works,  for  construction  of 
hull  for  iron  snag  boat,  $84,350,  74,  403, 
404:  completed  Mar.,  1875,  75, 71. 679, 681. 

Hartupee  &  Richardson,  machinery 
for  snag  boat,  75,  682;  completed  May, 
1876,  76,  ii,  3,  6. 

N.  F.  Richardson,  painting  and  Joiner 
work  for  snag  boat,  76,  ii.  3. 

1879.  £.  G.  Penn,  dikes,  Portland 
Bar,  80,  1738.  C.  M.  Cole,  dikes,  Grand 
Chain,  80,  1740. 

1§§0.  Hill  Wrecking  Co.,  removal 
of  wreck.  Grand  Chain,  81, 1911. 

ism.  Covington  Dock  Co.,  4  dump 
scows,  81, 1912.  H.  A.  Ramsay  &  Co., 
iron  work,  Davis  Island  Dam,  81, 1912. 
N.  W.  Tucker,  dam  and  dike  construc- 
tion. Brown  Island,  81, 1912.  Clendinen 
&  Graham,  dike,  Twelve-Pole  Bar,  81, 
1912.  J.  Clark,  dike,  Pnppy  Creek  Bar, 
81,  1913. 

1§83*  Pittsburgh  Bridge  Co.,  iron- 
work, Davis  Island  Dam,  82, 1910.  W. 
Cook,  W.  H.  Sherwood  &  Co.,  Sewickley 
Lumber  Co.,  Walter  &,  Darrah,  H.  B. 
Nease,  timber,  82,  1911,  1912.  F.  O. 
Norton,  cement,  82, 1912.  Allen  &  Blais- 
dell,  iron  dredge  hull,  83, 1512. 

1883.  Miller  Chain  Co.,  chain,  83, 
1512.  W.  H.  Ewing,  lock-gate  timber, 
83,  1512.  Queen  Citv  Bridge  &  Steam 
Forging  Co.,  ironwork,  83,  1512.    J.  W. 


rgij 


Cook,  two  barges,  83, 1513. 


a  Saving  In  coet  of  dredging  by  hired  labor  over  contract,  73,  498;  75,  71,  685.    Unfavorable  action 
of  laws  governing  awards  of  contracts.  67,  416;  71,  886. 
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1884.  J.  B.  Thompson,  towing 
dredges,  85,  1776.  Scaife  Foondry  & 
Machine  Co.,  W.  Kimp  Sc  Son,  Cincin- 
nati Iron  Co.,  Qneen  City  Bridge  &  Steam 
Forging  Co.,  and  Oliver  Brothers  6l  Phil- 
lips, ironwork,  Davis  Island  Dam,  85, 

1777.  1778.     F.  O.  Norton,  cement,  84, 

1778.  J.  B.  Holhrook,  dikes,  Merriman 
Bar,  85, 1778.  Porter,  Tncker  &  Mahon, 
dams,  Blacks  and  Browns  islands,  85, 

1779.  I.  V.  Hoag,  dam.  Wheeling  Island, 
85, 1779.  J.  B.  Holbrook.  dam,  Captina 
Island  and  Fish  Creek  Island,  85,  1780. 
J.  F.  King,  dike.  Three  Brothers,  85, 
1781.  J.  C.  Graham,  dike.  Sand  Creek, 
85,  1781.  J.  J.  Shiproans,  dike.  Eight- 
mile  Bar,  85, 1782.  Kirk  &  Co.,  dike, 
Bising  Sun,  85, 1782.  J.  H.  Morris,  dike, 
Flint  Island,  85, 1783.  I.  Y.  Hoag,  dike, 
Grand  Chain.  85, 1783. 

1885*  Allen  &  Blaisdell,  repairs  to 
snag  boat  Woodruff,  85, 1784.  J.  Coyne, 
levee,  JeffersonviUe,  85, 1798.  Stnbbs  &. 
Lackey,  dike,  Merriman  Bar,  86,  1529. 
Qaeen  Cit^  Bridge  &  Steam  Forging  Co., 
manenvenng  boat,  Davis  Island  Dam,  86, 
1536. 

1886.  J.  G.  Fritsch,  repairs  to  snag 
boat,  86,  1536.  N.  W.  Tucker,  riprap 
stone,  86, 1536.  Fulton  Tow-Boat  Co., 
towing,  87, 1789.  J.  S.  Bouth,  crib  work, 
Davis  island  Dam,  87, 1790.  F.  Gwinner, 
tilling  and  paving,  87, 1790.  Crescent 
City  Wrecking  Co.,  rock  removal,  Grand 
Chain,  87,  1790. 

188T.  J.  G.  Fritsch,  lock-gate  en- 
gines, 87,  1790.  S.  D.  Davis,  towing 
U.  H.  dredges,  87, 1791. 

1888*  S.  D.  Davis,  hire  of  towboat, 
$45  per  day,  89,  1862. 

1889.  Ella  Layman  Towboat  Co., 
towboat  hire,  $33.80  per  day.  O.  Beed, 
dams,  $6,761.  J.  T.  Hart,  dams,  $8,629. 
J.  J.  Shipman,  dikes,  $14,978.  J.  J. 
Shipman,  dikes,  $16,868.  W.  Kirk,  dikes, 
$12,595.  W.  Kirk,  dikes,  $25,453.  Ohio 
&  Mississippi  B.  B.  Co.,  earth  filling,  20 
cents  i>er  c.  y.  H.  8.  Brown,  rock  re- 
moval, $1.10  per  t.  J.  F.  King,  rock  re- 
moval, $3.97  per  c.  y.,  89,  1862-G5.  B. 
B.  Harsha  &  Co.,  paving  embankment, 
$9.13  per  s.  f.  J.  Snipman,  ice-pier  con- 
struction, $3,798.  J.  W.  Scott  &  Co., 
embankment  extension,  21  cents  x^r  c. 
y.,  90,  2180. 

1.891.  J.  C.  Graham,  crib  super- 
structure, $6,572.  Richardson  &  Mon- 
roe, dams,  $21,685.  J.  J.  Shipman,  dikes, 
$19,850,  91,  2341.  J.  J.  Shipman,  dikes, 
$15,580.  Wm.  Kirk,  cribs,  superstructure 
construction,  $10,975.  Wm.  Kirk,  dikes, 
$25,080.  V.  P.  Collins,  towboat  hire, 
$13.44  per  day,  91,  2342.  Ohio  <&  Mis- 
sissippi Biver  Co.,  raising  roadbed, 
$8,611.  S.  W.  Collin  A,  Son,  two  dump 
80OWB,  $3,537  per  scow.    J.  Johnson,  em- 


bankment' extension,  $7,310.  Ohio  & 
Mississippi  B.  B.  Co.,  earth  on  embank- 
ment^ $2,862.50,  91,  2343.  J.  B.  Ware, 
ice-piers,  $3,747.  J.  B.  Ware,  ioe-piers, 
$4,289.  J.  B.  Ware,  ice-piers,  $4,526. 
S.  D.  l^c^vis.  hire  of  steamboat,  $43  per 
day,  91,  2344.  J.  Short,  riprappmg 
levee,  $1.60_per  o.  y.,  92, 1973. 

1899.  £.  J.  &  H.  B.  Holings,  fur- 
nishing towboat,  $39.50  per  day,  93, 
2467.  T.  T.  Annis,  £.  McElfiresh,  B.  H. 
Lowe,  andC.  S.  Guard,  completing  Great 
Miami  earth  embankment,  $6,4*^,  93, 
2467. 

1898.  £.  J.  &.  H.  B.  Hulings,  tow- 
boat,  $36.50  per  day,  93,  2467.  L.  Cra- 
mer &  Son,  construction  of  dikes  and 
dams  at  Clusters,  $18,110.45,  93,  2468; 
at  Scuffletown,  $9,433.93,  93,  2469.  W. 
Kirk,  similar  work,  French  Island, 
$13,428.25,  93,  2469;  near  Tradewater 
Biver,  $10,539.93,  93, 2470.  F.  Hartweg, 
similar  work,  near  Mound  City ,$16,635.96, 
93,  ^470.  W.  Wolfshafer,  dwelling, 
Davis  Island  Dam,  $3,550, 93, 2470. 

1 894*  Hulings  Bros.,  fhmishing  tow- 
boat,  $37.50  per  day,  94, 1845.  Du  Pont 
Improvement  Co.,  earth  embankment  at 
Shawneetown,  $3,600;  H.  G.  Grainger, 
stone,  $3,315,  95,  2335. 

1895.  E.  J.  Howard,  ftimishing 
dumpscow,  $2,750.  W.  A.  Kirk,  dredg- 
ing plant,  per  day,  active  $70,  inactive 
$27.50:  H.  S.  Brown,  active  $75,  inactive 
$25.  J.  T.  Hart,  loose  stone  dikes  at 
Blennerhassetts  Island,  $2,572.24.  W. 
A.  Kirk,  similar  work.  Gunpowder  Bar, 
$4,840.  J.  C.  Thomas,  Guyandotte  Bar, 
$6,324,  95,  2336.  Patterson  <&  Shipman, 
Flint  Island,  $4,347.20.  Bedford,  Weikel 
&  Nugent,  Yanada  Beef,  Falls  Slough 
Crossing,  and  Three  Mile  Crossing, 
$8,371.28,  $10,097.73.  C.  Hook  and  J. 
Shoup,  towboat,  $35  per  day,  95,  2837. 

1896.  F.  P.  Lynch,  towboat,  $30.75 

Eer  day,  96,  2072.  W.  S.  Ware,  3  ice 
reakers,  Middleport,  Ohio,  and  Hart- 
ford, W.  Va.^  $4,997.71,  96,  2073.  W.  A. 
Kirk,  dredging  plant,  per  day,  active 
$65,  inactive  $42.50;  U.  S.  Brown,  active 
$75,  inactive  $30,  97,  2335.  Eichel  <& 
Arnold  and  Elgenmann  &,  Hollerbaoh, 
dikes  and  bank  protection  at  and  near 
Evansville,  Ind.,  $20,909,  97,  2336. 

1 89T •  Bichardson  &  Kraft,  towboat, 
$30  per  day.  W.  A.  Kirk,  dredging  plant, 
per  day,  active  $70,  inactive  $48:  H.  S. 
Brown,  active  $70,  inactive  $48,  97, 
2336. 

1898.  C.  Hook,  hire  of  towboat  as 
tender  to  dredges,  $34  per  day,  99,  2315. 

1899.  C.  W.  Posey,  hire  of  towboat 
and  crew  as  tender  to  dredge.  W.  A. 
Kirk,  hire  of  dredging  plant,  $35  to  $40 

er  day ;  H.  S.  Brown,  $35  to  $40  per  day. 
W.  Scott,   repairing   embankment, 
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$18,071.25.     F.  F.   Harrison,    repairing 
embankment,  $26,957.50. 

1900.  New  Jersey  Foundry  &  Ma- 
chine Co.,  steel  crane,  $3,S75.  McNutt 
&  Hombrook,  dike  extension,  $3,500; 
repairing  bank  protection,  $1,200. 
Brown  £  Kirk,  dredsing  plant,  $42.50  to 
$50  per  day.  J.  T.  Dnfify,  hire  of  tow- 
boat  as  tender  to  dredges,  $45  per  day. 
J.  Short,  dike  constmotion,  $18,935, 
1900,  3101. 

Documents.  (Not  printed  in  re- 
ports.) 
Ex.  Doo.  56,  39th  Cone.,  2d  sess.,  67, 
ii,  416.  H.  Doc.  72,  41st  Cong.,  3d  sess., 
75,  ii,  608.  H.  Doc.  34,  44th  Cong.,  2d 
sess.:  8.  Doo.  39,  44th  Cong.,  3d  boss., 
77,66. 

Enirflncers« 

Chief  of  Ekoinbers.  Reports,  66, 
ii,  24;  iY,  243;  67,  40;  68,  60;  69,  52; 
70,66;  71,  59;  72,  56;  73,  58;  74,  64; 
75,70;  76,88;  77,92,654;  78,106;  79, 
143;  80,  191;  81,  260,263, 1927;  82,  254; 
83,  260;  84,  260,  263,  1689;  85,  280;  86, 
271,  272;  87,  236,  238;  88,  213,  214;  89, 
248,250, 1868;  90,  224,  226;  91,  288,  290; 
92,  275,  277,  278;  93,  307,  310,  318,  319; 
94,  285;  95,  316,  322,  323;  96,  274,  279; 
97,  355,  359:  98,  356,  372;  99,  410,  417; 
1900,  469, 476, 477, 513. 

Boards  of  Enoikkbrs: 

Recommend,  1870,  closing  channel  at 
Marietta  Island  by  l.-w.  dam  on  Virginia 
side  of  island,  71,  396.  (Majs.  Warren, 
Weitzel,  and  Merrill.) 

Convened,  1873,  to  examine  and  report 
upon  plan  of  F.  R.  Bmnot  for  movable 
hy dranlic  sates  for  chntes  and  locks,  and 
ita- applicability  to  the  improvement  of 
Ohio  and  other  rivers  (preliminary  re- 
port), recommend  an  experiment  with  a 
movable  hydranlic  gate  with  navigable 
chate,  to  be  made  on  Dam  No.  1  on  Mo- 
nongahela  River,  in  copjnDction  with 
Monongahela  Navigation  Co.,  73,  540; 
74, 415. 

(Final  report)  1874,  review  of  plans  for 
improving  rivers  by  movable  dams  and 
hydranlic  gates,  74,  415.  Recommend 
testing  Brunot  hydranlic  gate  in  prefer- 
ence to  adopting  French  system,  74, 477. 
That  test  be  made  as  recommended  in 
preliminary  report  (1873)  bv  single  dam 
on  Monongahela,  74, 481.  (Mf^s^eitzel 
and  Merrill.) 

Supplement  to  report  transmitting  de- 
scriptive papers  on  dam  at  Port-a-r  An- 
glais ;  also  details  of  Qirard  shutters,  75, 
688;  76,  ii,28. 

Convened,  1875,  to  examine  project  of 
MaJ.  Merrill  (see  ProfeoU)  for  plan  and 
location  of  movable  dam  (being  the  first 
of  a  series  of  dams  for  tne  riSUcal  im- 
provement of  the  Ohio  River)  opposite 


Davis  Island  (6i  miles  below  Pittsburg), 
76,  ii,  25.  Approval  of  plan  and  loca- 
tion, 76,  ii,  26.  Recommend  use  of  Cha- 
noine  wickets  on  navigable  pass,  leaving 
for  future  consideratitMi  the  kind  of  wick- 
ets on  high  and  low  weirs,  76,  ii,  27. 
(Lt.  Col.  Wright,  MaJs.  Weitzel,  Poe, 
and  Merrill,  and  Lt.  Mahan.) 

Convened,  1877,  to  consider  and  report 
on  the  objections  urged  by  the  Coal  Ex- 
change and  Steamboat  Association  of 
Pittsburg  against  improvement  by  locks 
and  dams  with  adjustable  chutes,  77. 
644.  Copy  of  memorial,  77,  645.  Board 
consider  that  the  objections  urged  are 
not  well  taken,  and  should  not  prevent 
trial  of  proposed  dam  at  Davis  Island, 
77, 637-63.  (CoLTower,  Lt.  Col. Wright, 
Majis.  Weitzel  and  Merrill,  and  Lt. 
Maaan.) 

Summary  of  advantages  of  project  by 
Mi^s.  Weitzel  and  Merrill,  77, 643.  Indi- 
vidual comments,  by  members  of  board, 
on  relative  importance  of  coal  interest, 
77.655. 

To  examine  and  report  on  lock  and 
sate,  1878,  proposed  by  Maj.  Merrill  to 
be  substituted  for  lock  and  gate  hitherto 
proposed  for  first  movable  dam.  Board 
recommend  an  increase  of  lock-gate  width 
from  78  f.  to  110  f. ;  also  the  adoption  of 
gate  proposed  by  Maj.  Merrill,  78,  805. 
(Lt.  Col.  Wright,  Mi^s.  Weitzel,  Poe,  and 
Merrill.) 

Approved  by  Chief  of  Engineers,  78, 
805. 

Convened  Nov.,  1880,  to  examine  and 
report  upon  plans  submitted  by  Herman 
Haupt  for  the  improvement  of  the  Ohio 
River.    Report,  81, 1928-35. 

Plans  not  considered  practicable  by  the 
board,  81, 1934. 

Report  reviewed  by  H.  Haupt,  81, 
1936-1943.  (Cols.  Tower  and  Newton, 
Lt.  Col.  Abbot,  and  M^j.  Merrill.) 

Convened  at  Pittsburg,  Sept.  7, 1888, 
by  S.  O.,  No.  41,  to  examine  and  report 
upon  the  improvement  of  the  Ohio  River 
below  Pittsburg  by  means  of  movable 
dams.  Report,  88, 1869.  rLt.Col.  Mer- 
rill  and  M^js.  Stickuey  and  Mackenzie.) 

Convened  at  Pittsburg,  June  8  and  9, 
1893,  under  S.  O.,  No.  1,  Par.  No.  1,  Jan.  10, 
1893,  to  consider  and  report  upon  a  project 
for  improving  the  channel  at  Lqgstown 
Bar.  Report,  93, 2476.  (Col.  C.  B.  Com- 
stock,  Lt.  CoL  A.  Stickuey,  and  Maj.  A. 
Mackenzie. ) 

Engineers  in  Charge  : 

W.  Milnor  Roberts,  superintending 
engineer  Ohio  River  improvements,  1866- 
70, 67, 395.  Reports,  66,  iv,  244;  67, 395; 
68, 680 :  69, 352, 366. 371:  H.  Doo.  72, 41st 
Cong.,  3d  sess.,  75,  ii,  608. 

Maj.  W.  £.  Merrill,  1870-92,  70,  406. 
Reports,  70,406;  71,385;  72, 398, 409; 73, 
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493;  74,400,410:  75,678,11,608;  76,11, 
3 ;  77, 625 :  79, 1299 ;  (Lt.  Col. ).  80, 1737 ; 
81,1911,1922;  82,1909;  83,1511;  84, 
1677,1689,1715;  85,1776,1802;  86,1528, 
1540;  87,1781,1796;  88,1645,1656,1670; 
89,1851,1873;  90,2163,2183,2186;  91, 
2328, 2334, 2349, 2360, 2864. 

Mi^.  6.  Weitasel  In  temx>orary  charge, 
1869, 70, 406. 

Lt.  F.  Mahan  in  temporary  charge. 
Beport,  78,795. 

Mi^.  A.  Stlokney,  1892-95.  Reports, 
92,  1960, 1978,  1980,1983;  (Lt.  Col.),  93, 
2404,  2438, 2518, 2520, 2523, 2527,  2533 ;  94, 
1836 ;  95, 2322, 2385, 2388. 

M%j.  W.  H.  Heaer.  1896-97.  Reports, 
96, 2062, 2122 ;  97, 2S25, 2379. 

Maj.  W.  H.  Blxby,  1898-.  Reports,  98, 
2042,  2157;  99,  2311,  2367;  1900,  8065, 
3185, 8191, 3196, 3201, 3215. 

Jlbswtaixts  I 

T.  P.  Roberts,  66,  Iv,  248;  68, 681 ;  69, 
365;  70,407;  71,385. 

8.  Low,  67,  396;  68.  680;  69,  352. 

A.  LlTermore,  67.  396;  68,  680. 

J.  £.  Day,  67, 396;  68, 680;  69, 352. 

G.  Barrett,  69,  362. 

P.  H.  Morel,  70,  407. 

W.  Weston,  71,  385:  72,  406,  410;  75, 
681, 11, 631 ;  77, 626.    Report,  72, 406, 410. 

Lt.  F.  A.  Maban,  73,  58;  74,  64;  75, 
681, 11, 631 ;  76, 88 ;  77, 92.  Reports,  76, 
11,  14;  78,  795;  79,  1309;  (Capt.),  83, 
1513;  84,  1678. 

G.  8.  Kinsley,  75,  681, 11,  631. 

W.  H.  Christian,  75,  681. 

I.  v.  Hoag.    Report,  78,  795. 

E.  J.  Carpenter.  Reports,  83, 1524 ;  90, 
2184;  91,  2333;  92,  1964;  93,  2450;  94, 
1852, 1856;  95,  2344,  2348;  96,  2083;  97, 
2349;  98,  2064;  99,  2334;  1900,  3116, 
3218. 

P.  J.  Schopp.  Reports,  83,  1528;  84, 
1681;  85, 1795. 

D.  A.  Clark.    Report,  84,  1691. 

W.  Martin.  Reports,  85,  1784;  86, 
1540;  87,  1797;  88,  1673;  89,  1876;  90, 
2188;  91,  2352;  92,  1981;  93,  2447;  94, 
1845;  95,2338. 

P.  Golay.    Report,  88, 1644. 

Capt.  W.  H.  Christian.  Report,  92, 
1979. 

Lt.  H.  F.  Hodges.  Reports,  93,  2524, 
2529. 

Lt.  W.  C .  Langfitt.  Reports,  94, 1850 ; 
95,  2386. 

£.  8chenk.  Reports,  93,  2447;  94, 
1&57. 

H.  Deyerenx.  Reports,  93, 2449, 2460 ; 
94, 1850, 1858;  95,  &40,  2242. 

R.  R.  Jones.  Reports,  93,  2449,  2462; 
94, 1845,  1848, 1849;  95,  2339,  2340;  96, 
2075-2081 ;  97, 2338 ;  98, 2059, 2068, 2070 ; 
99,  2331,  2332;  1900,  3113,  3114,  3115, 
3210. 

J.  F.  Coleman.    Report,  93,  2456. 


J.  N.  Caldwell.  Reports,  93, 2459;  95, 
2338,  2389;  96,  2074,  2081;  98,  2060. 

C.  H.  Meeds.  Reports,  93,  2461;  96, 
2124. 

E.  Moeeer.  Reports,  95,  2338;  97, 
2339;  98,  2060. 

C.  A.  Tnrrell.    Report,  95,  2341. 

M.  W.  Venable.    Report,  95,  2342. 

A.  F.  Spreen.    Report,  95,  2343. 

W.  G.  Price.    Report,  96,  2082. 

W.  A.  Christian.  Reports,  98,  2061; 
1900,  3127. 

A.  B.  McGrew.  Reports,  98,  2068; 
99,  2339. 

W.  H.  Chadboume.  Report,  1900, 
3129,  3199. 

Estimates.    (See  Plans  and  PtcjecU.) 

By  W.  M.  Roberts,  1866,  flatboat  and 
crane  flat  for  removing  snags,  logs,  and 
wrecks,  $2,400,  66,  Iv,  259.  Of  cost  to 
complete  sarvey,  $22,000,  66,  Iv.  3L5; 
67,  41,  397.  Of  cost  of  completion  of 
present  system  of  wing  dams  from  Pitts- 
barg  to  Cfalro  (1,015  miles),  $836,000,  67, 
41,  413;  68,  686. 

By  W.  Weston,  1872,  repair  of  Comber- 
land  dam,  cost,  $36,750,  72,  412. 

By  Maj.  W.  E.  Merrill,  1874  (see  Prcj- 
eoto),  improvement  of  river  from  Pitts- 
burg to  Wheeling,  by  locks  and  movable 
dams,  with  Chanolne  wickets,  to  give  a 
minimum  depth  of  6  f.,  $7,474,623;  74, 
64,  409;  75,  687.  Revised  estimates  for 
locks  and  dams,  75,  li,  616.  For  radical 
improvement  of  Ohio  River  from  Pitts- 
bnrg  to  Cairo  (967  miles),  to  ^ve  a  mini- 
mum depth  of  6  f.  by  locks,  with  movable 
dams,  with  Chanolne  wickets,  $40,000,000, 
75,  li,  629     Details  of,  75, 11,  616-630. 

For  cost  of  trial  dam,  approved  by 
Board  of  Engineers,  1875,  to  consist  of 
movable  dam,  closed  with  Chanoine 
wickets  in  pass,  and  located  at  Davis 
Island,  $421,425,  75, 11,  621. 

Revised  estimate,  1876,  introducing 
service  bridge  and  closing  high  weir  by 
a  Polr^e  needle  dam,  $465,000,  76, 11,  22. 
Details  of,  76, 11, 18-23. 

lie^al  proceedini^s. 

Prosecution  for  dumping.  ( See  Ohstruo- 
tiona. ) 

Permits  issued  by  Secretary  of  War, 
(See  Obatruotiane,) 

LegrMation. 

Necessity  of  lef^islatlve  protection  to 
public  works  of  improvement,  70,  410; 
of  laws  regulating  the  bridging  of  navi- 
gable streams,  72,  404. 

Draft  of  proposed  act  i>ermlttlng  U.  S. 
to  remove  stranded  or  wrecked  boats  that 
obstruct  navigation,  73,  502;  77,  629. 

Necessity  of  State  legislation  to  enable 
U.  S.  to  condemn  lands  for  public  uses, 
75,  71,  686. 

History  of  efforts  to  obtain  proper  legis- 
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lation  permitting  U.  S.  to  condemn  lands, 

76,  ii,  11;  passjige  of  bill  (Mar.,  1877), 

77,  635. 

Unfavorable  action  of  present  laws 
governing  awards  of  contracts,  67,  416; 
71,  386. 

Obstructions.    (See  Cwnmerce,) 

List  of  bridges  over  the  Ohio  River, 
88, 1659,  and  subsequent  annual  reports. 

List  of  losses  by  collision  with  piers  of 
Ohio  River  bridges  from  1862  to  1888, 88, 
1660;  89,  2175. 

Losses  by  collision  with  bridges,  91, 
2337,  and  subsequent  annual  reports. 

Operation  of  draws  in  bridges.  (See 
each  annual  report.) 

Dumping  in  the  river  restrained  by 
prosecution,  93, 2445 ;  94, 1841 ;  95, 2332 ; 
96,  2069. 

Encroachments.  (See  each  annual  re- 
port.) 

Required  alterations  in  certain  exist- 
ing and  proposed  bridges,  97,  2831. 

List  of  structures  placed  in  the  river, 
under  permission  of  the  Secretary  of  War, 
98,  2047 ;  99,  2317 :  1900,  3094 . 

Abandoned  wrecks  removed.  Material 
at  bridge  between  Cincinnati,  Ohio,  and 
Newport,  Ky.,  removed  by  the  owners, 
Pennsylvania  R.  R.,  98,  2047. 

Operations. 

Previous  to  1866  (from  1837),  improve- 
ment of  1.  w.  channel  to  a  depth  of  i 
2^  f.,  by  wing  dams  and  dredging,  with  ' 
the  removal  of  wrecks  and  snags,  66,  iii,  | 
24,  iv,  244,  246,  261,  271.  Points  below  ! 
Pittsburg  (where  previous  work  has 
been  done),  which  demand  early  opera- 
tions, 66,  iv,  246.  List  of  obstructions 
between  Pittsburg  and  Cairo  which 
should  at  once  be  removed,  66,  iv,  249, 
251 ;  67,  403,  405.  Points  where  it  is  de- 
cided to  go  on  with  riprap  dams,  66,  iv. 
272,310;  67,395:  where  work  is  required 
only  at  extreme  1.  w.,  66,  iv,  272,  313. 

1867-68.  Progress  on  riprap  dams 
and  dredging,  68,  682 ;  on  removing  ob- 
structions, 68,  687;  delayed  by  nigh 
water,  68,  60,  681. 

1868-Y9*  Riprap  dams  and  dredg- 
ing, removing  obstructions,  69,  353.  359, 
363;  70,  67,407,  410;  71,  59,  386;  71,  60, 
387,  390;  72,  56,  399;  72,  56,  401. 

1872-73.  Riprap  dams  and  dredg- 
ing, 73,  58,  493;  removiug  obstructions, 

73,  58,  496.  Large  saving  obtained  in 
dredging  by  Government  boats  over  con- 
tract, 73,  498. 

1873-74*  Riprap  dams  and  dredg- 
ing, 74,  64,  401;  removing  obstructions, 

74,  64,  405.  Second  dredge  completed 
Nov.,  1873.    Description  of,  74,  404. 

1874-75.  Riprap  dams  and  dredg- 
ing, 75,  70,  679;  removing  obstructions, 

75,  71,  682.    Cost  of  dredging  (21  to  25 


cents  perc.  y.).  Saving  by  hired  labor 
over  contract,  75,  685. 

187#)-76.  Dams  and  dredging,  76, 
88,  ii,  38;  removing  obstructions,  76,  89, 
ii,  6 ;  cost  of  dredging  (17  cents  per  c.  y. ), 
76,  89,  ii,  9;  completion  (Jan.,  1876),  of 
iron-hulled  snag  and  wrecking  boat,  76, 
ii,  6 ;  description  of,  76,  ii,  7.  Cumber- 
land Dam,  unfavorable  action  of,  72, 410; 

76,  ii,  23 ;  removal  reoomuiended,  76,  ii, 
24.  0]>erat]on8  on  proposed  movable  dam 
at  Davis  Island  delayed  for  lack  of  State 
legislation  ceding  Jurisdiction  of  lands 
to  U.  S.,  75,  686;  76,  89,  ii.  12;  77,  635. 

1876-77.  Dams  and  dredging,  77, 
93,  626;  removing  obstructions,  77,  93, 
627;  cost  of  dredging  ( 17  cents  per  c.  y.), 

77,  634;  opening  cut  420  f.  long  in  Cum- 
berland Dam,  77,  631. 

1877-78.  Repair  and  extension  of 
dike  at  White's  Ripple,  78, 106,  795.  Re- 
moval of  1,037  snags  and  51  wrecks,  78. 
106,  797.  Dredging  by  hired  labor  ana 
U.  S.  dredges,  78,  106,  798.  Site  pur- 
chased for  movable  dam  at  Davis  Island, 

78,  107, 802.  Increasing  opening  iu  Qum- 
berland  Dam,  78,  799. 

1878-79.  Commencement  of  work 
on  movable  dam  at  Davis  Island,  Aug., 
1878,  79, 143,  1299.  Cross  dams  built  at 
the  Trap,  79,  143,  1300.  Repairs  at 
French  Island  dike,  79,  144,  1301.  Re* 
moval  of  rock  f^om  Grand  Chain,  79, 144, 
1301.  Removal  of  511  snags  and  31  wrecks, 
and  dredging  of  82,443  c.  y.,  by  hired  labor 
and  U.  S.  dredges,  79,  144,  1302. 

1879-80.  Progress  on  Davis  Island 
Dam,  80;  1737.  DiKe  and  dam  construc- 
tion and  repair  of  Portland  Bar,  French 
Island,  Evansville,  Henderson  Island,  and 
Grand  Chain,  80,  1737-1741.  Rock  re- 
moved by  hired  labor,  80,  1741,  1742. 
Operations  of  snag  boat  Woodruff,  80. 
1742.  75,693  c.  y.  gravel  and  clay  ana 
5,487  c.  y.  rock  removed  by  U.  S.  dredges, 
80,  1743-1746. 

1880-81.  Progress  on  Davis  Island 
Dam,  81,  1913.  Dike  construction  at 
Portland  Bar  and  Grand  Chain,  81, 1914. 
62,740  c.  y.  gravel  and  7,955  c.  y.  rock  re- 
moved by  U.  S.  dredges,  81,  1914-1917. 
Operations  of  snag  boat  Woodruff,  81, 
1917.  Rock  removed  by  contract  at  Lit- 
tle Chain,  81,  1907. 

1881-82.  Progress  on  Davis  Island 
Dam,  82,  1912.  Dike  and  dam  construc- 
tion at  Brown  Island,  Twelve-Pole  Bar, 
Portland  Bar,  Puppy  Creek  Bar,  and 
Grand    Chain,    82,    1914.    37,294  c.    y. 

f  ravel  and  10,378  o.  y.  loose  rock  removed 
y  U.  S.  dredges,  82,  1916,  1919.  Opera- 
tions of  snag  boat  Woodruff,  82,  1920. 
Rock  removal,  by  contract,  at  Grand 
Chain,  82,  1921. 

1882-83.  Progress  at  Davis  Island 
Dam,  83,  1513 ;  dike  and  dam  construe- 
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tion  mt  Browns  Island,  Twelve  Pole  Bar, 
Portland  Bar,  Puppy  Creek  Bar,  and 
Grand  Chain,  83, 1518, 1520.  110,775  c. 
y.  grave],  4  wrecks,  and  60  t.  of  rock  re- 
moved by  U.  S.  dredges,  83, 1520.  Com- 
pletion of  new  iron-hull  dredge,  83, 1524. 
Operations  of  suae  boat  Woodruff,  83, 
1526.  Bock removalat Mustapha  Island, 
83, 1526.  Operations  &t  Indiana  Chute, 
83,  1527, 1528. 

l§8S-§4.  Progress  at  Davis  Island 
Dam,  83, 1678, 1679.  Dike  and  dam  con- 
straction  at  the  Trap,  Browns  Island, 
Twelve  Pole  Bar,  Portland  Bar,  Puppy 
Creek  Bar,  and  Grand  Chain,  83,1680. 
No  operations  of  dredges  or  snag  boat, 
83,1681.  Bock  removal  at  mouth  of 
Licking  Biver,  83,  1681.  Progress  at 
Falls  of  the  Ohio,  83, 1681. 

1884-85.  Progress  at  Davis  Island 
Dam,  85, 1784.  Dike  and  dam  construc- 
tion at  Merriman  Bar,  Blacks  Island, 
Browns  Island,  Captina  Island,  Fish 
Creek  Island,  Twin  Brothers,  Sand  Creek, 
Eight-mile  Bar,  Bising  Sun,  and  Grand. 
Chain,  85, 1786, 1787.  20,611  c.  y.  gravel, 
23,756  c.  y.  rock,  5  wrecks,  and  7  snags 
removed  by  U.  S.  dredges,  85, 1788-1791. 
Cost  of  dredging,  85, 1791, 1792.  Opera- 
tions of  snag  boats,  85, 1793.  5,547  t.  of 
rock  remov^  by  contract,  85, 1794, 1795. 
3,763  c.  y.  rock  removed  and  guiding 
dikes  built,  by  hired  labor,  at  Indiana 
Chute,  85,  1795.  Jeffersonville  levee 
commenced,  85, 1798. 

188  5-86.  Davis  Island  Dam  opened 
to  navigation  Oct.  7, 1885, 86. 1528.  Op- 
eration of  dam,  86, 1540.  Dike  and  dam 
construction  at  Merriman  Bar,  Blacks 
Island,  Browns  Island,  Wheeling  Island, 
Captina  Island,  Fish  Creek  Island,  Three 
BrotherH,  Sand  Creek,  Eight-mile  Bar, 
Bising  Sun,  and  Grand  Chain,  86, 1529- 
1533.    Ko   operations  by  U.  S.  dredges, 

86. 1533.  Operations  of  snag  boats,  86, 
1533.    Progress  on  Jefifersonville  Levee, 

86. 1534. 

1880-8Y.  Operation  and  care  of 
Davis  Island  Dam,  87, 1782, 1796.  Dike 
and  dam  construction  at  Merriman  Bar, 
Blacks  Island,  Browns  Island,  Wheeling 
Island,  Captina  Island,  Fish  Creek  Is- 
land, Three  Brothers,  Sand  Creek  Bar, 
Eight-mile  Bar,  Bising  Sun  Bar,  and 
Grand  Chain,  87,  1182-1782.  897  t.  of 
rock  removed  from  Grand  Chain,  87,1785. 
Jeffersonville  Levee  completed,  87, 1786. 
46,855  c.  y.  gravel  and  34  t.  of  rock  re- 
moved by  U.  S.  dredges,  87, 1787.  Cost 
of  dredging,  87, 1787, 1788.  Operations  of 
snag  boat,  87, 1788. 

188Y-88.  Dam  at  Three  Brothers 
Island  repaved ;  276 1.  f.  substructure  and 
578  1.  f.  of  superstructure  built  at  Gravel 
Chain  Dike:  11,472  t. rock  blasted  and 
removed  at  Grand  Chain,  88, 1644.    1,384 


0.  y.  rock  removed  at  mouth  of  Licking 
Biver;  64,500  c.  y.  material  placed,  in 
Great  Miami  Embankment,  88,  1647. 
147,808  0.  y.  gravel,  shell,  loose  rock,  etc., 
removed  at  Davis  Island  Dam,  Wheeling 
Creek  Bar,  Three  Brothers  Island,  and 
Bowlands  Baoe;  also  12  rocks,  60  logs 
and  snags,  and  3  wrecks,  88, 1649.  Snag- 
ging operations;  1,225  snags,  127  rocks, 
and  46  wrecks  removed,  88, 1651 .  Third 
dike  at  Four-mile  Bar  completed,  88, 
1652.  Operation  and  care  of  Davis 
Island  Dam,  88, 1670. 

1888-89*  Construction  of  drift  gap 
begun  in  Davis  Island  Dam,  89,  1&2. 
Bepairs  to  dike  at  trap  below  Pittsburg : 
1,500  if.  y.  riprap  placea  in  Marietta  Islana 
Dam ;  150 1.  f.  of  crib  dike  built  at  Eight- 
mile  Island;  300  Lf.  of  dike  built  at  Bo- 
nanza Bar;  2001.  f.  of  dike  completed  at 
Madison ;  construction  of  dike  at  Casey- 
ville  begun,  89,  1853.  Middle  dike  at 
Grand  Chain  extended  1,848  f. ;  construc- 
tion of  ice  piers  at  Pomeroy,  Middle  port, 
and  Gallipolis  begun;  ice  pier  at  Ironton 
completed,  89, 1854.  45,781  c.  y.  dredged ; 
15  rocks  and  8  wrecks  removed,  89, 1857. 
329  snags  and  24  wrecks  removed  in  tbe 
course  of  snagging  operations,  89, 1859. 
Operation  ana  care  of  Davis  Island  Dam, 
89  1873. 

i  889-90.  Drift  gap  at  Davis  Island 
Dam  completed :  500 1.  f.  of  timber  and 
stone  dam  completed  between  Davis  and 
Neville  islands;  construction  of  dam  at 
Marietta  Island  continued,  90,  2164. 
1,846  1.  f.  of  dike  built  at  Eight-mile  Is- 
land; construction  of  dike  at  Bonanza 
Bar  continued;  dike  at  Madison  com- 
pleted for  a  length  of  1,600  f. ;  dike  at 
Casey  ville  completed  for  a  length  of  2,450 
f.,  90, 2165.  Operations  on  middle  dike 
at  Grand  Chain  continued ;  5,938  t.  rock 
removed  from  bar  at  month  of  Licking 
Biver,  90,  2166.  Ice  piers  completed  at 
Pomeroy,  Middleport,  and  Gallipolis; 
Shawneetown  Embankment  completed, 
90, 2 1 67.  121,460  c.  y.  dredged  from  river, 
90, 2171.  Operation  and  care  of  Davis 
Island  Dam,  90, 2186. 

1890-91.  Ends  of  dam  between 
Davis  and  Neville  islands  straightened 
by  crib  work ;  repairs  to  timber  and  fill- 
ing of  dike  at  the  Trap,  91,  2328.  Dam 
at  Marietta  Island  completed ;  700 1.  f.  of 
abutment  completed  at  Blennerhasset 
Island  Dam ;  construction  of  dam  at  Eight 
Mile  Island  completed;  dike  completed 
at  Bonanza  Bar,  91, 2329.  670 1.  f.  of  dike 
completed  at  Cullum ;  400  1.  f.  of  piling 
driven  in  construction  of  dike  at  lower 
bar,  Bising  Sun;  2,250  1.  f.  of  Madison 
Dike  substructure  completed;  950  1.  f.  of 
dike  completed  at  Flint  Island ;  dike  at 
Ca.seyville  completed,  91,  2330.  Two- 
thirds  of  total  proposed  dike  at  middle  of 
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Grand  Chain  completed,  91, 2331.  3  eeo- 
tions  of  ice  pier  at  rortsmouth  completed ; 
embankment  strengthened  at  Shawnee- 
town;  450  o.  y.  rock  removed  from  chan- 
nel of  Biff  Hocking  River,  91, 2332.  10,772 
c.  y.  dredged  at  Marietta  Island,  Harraar, 
and  Blennerhasset  Island,  91,  2334.  204 
SDags  and  17  wrecks  removed  by  snag  boat, 

91,  2349.  Operation  and  care  of  Davis 
Island  Dam,  91,  2350. 

1891-93.  Ke pairs  to  dam  between 
Davis  and  Neville  islands ;  repairs  to  dam 
at  Marietta  Island;  crest  of  dike  at  foot 
of  Marietta  Island  raised ;  reconstrnction 
of  dam  at  head  of  Blennerhasset  Island 
completed ;  dike  completed  at  Eight  Mile ; 
dike  at  Cullums  completed ;  dike  at  lower 
bar,  Rising  Sun,  completed,  92,  1961. 
Dike  at  Madison  nearly  finished;  dike  at 
Flint  Island  completed;  2,235  c.  y.  rock 
removed  from  rock  bar  at  the  mouth  of 
Licking  River,  92, 1962.  Fourth  section 
of  ice  pier  at  Portsmouth  completed,  and 
ice  pier  built  at  Ripley ;  19,640  c.  y .  mate- 
rial placed  in  Great  Miami  Embankment, 

92,  li<63.  Exposed  faces  of  levee  at  Shaw- 
neetown  riprapped  and  paved ;  627  c.  y. 
stone  and  48  logs  removed  from  Big  Hock- 
ing River;  81,564  c.  y.  gravel  and  sand. 
23,232  0.  y.  rock  and  stone,  6  wrecks,  and 
171  piles  removed  from  the  river  at  various 
points,  92, 1964, 1966.  473  snags  and  34 
wrecks  removed  by  snag  boat,  92,  1979. 
Operation  and  care  of  Davis  Island  Dam, 
92, 1980. 

189S-93.  Dike  at  Logstown  under 
construction ;  ice  piers  at  Kerrs  Run  com- 
pleted ;  2  loose  stone  spur  dikes,  one  450 
and  the  other  210  f.  long,  built  at  Eight- 
Mile  Bar ;  preparations  made  for  blasting 
and  dredging  at  mouth  of  Licking  River; 
some  snags  and  drift  removed  from  Cul- 
lums Ripple;  Great  Miami  Embankment 
almost  completed ;  3,320  c.  y.  dredged  to 
widen  and  straighten  the  channel  opposite 
the  upper  dike  on  the  Indiana  shore  near 
Rising  Snn;  dike  at  Madison,  Ind.,  com- 
pleted; embankment  at  Shawneetown  en- 
larged ;  39,286  c.  y .  dredged  from  Brookl^vn 
Harbor;  dike  at  middle  of  Grand  Cham, 
3,008,  along  time  under  construction,  com- 

Jdeted;  24,230  o.  y.  sand  and  16,805  c.  y. 
oose  rock,  gravel,  1  wreck,  and  some 
snags  dredged  at  French  Island,  Bowles- 
ville,  Caseyville,  and  Sisters,  93,  2439- 
2445. 

1  §93-94.  Dam  between  Davis  and 
Neville  islands  repaired;  dam  between 
Neville  Island  and  Towhead  extended  583 
f.  to  close  gap  caused  by  erosion ;  main 
dike  at  Logstown  completed,  training 
dike  nearly  completed ;  dam  and  dikes  at 
Clnsters  Islands  under  construction,  and 
23,554  c.  y.  dredged  from  bar;  4,215  c.  y. 
blasted  and  dredged  from  rock  bar  at 
mouth  of  Licking  River ;  gauge  erected 


near  Culloms  Ripple;  1,200  c.y.  excavated 
at  Flint  Island ;  300  c.  y .  gravel,  and  large 
quantity  of  driftwood  and  IO09  removed 
at  Chenanlts  Reach ;  dikes  and  dam  con- 
struction in  progress  at  French  Island, 
and  1,250 1.  f.  old dikeremoved ;  construc- 
tion of  2  dikes  at  Scuffletown  in  progress ; 
work  on  dike  at  mouth  of  Trade  water 
River  begun  and  suspended ;  construction 
of  2  dikes  at  Mound  City,  111.,  begun  and 
suspended;  164,475  c.  y.  dredged  from 
various  places,  94,  1837-1841. 

1W94-95.  Dam  between  Davis  and 
Neville  islands  repaired;  training  dike 
at  Logstown  completed,  and  portion  of 
an  old  dike  built  in  1832  removed ;  4  dikes 
and  dam  at  Clusters  Island  completed, 
and  17,678  c.y. dredged;  dam  requiring 
1,479  c.  y.  stone  built  across  back  chan- 
nel, Marietta  Island ;  11,680  0.  y.  dredged 
at  foot  of  Blennerhasset ts  Island,  and 
construction  of  550-f.  dike  begun ;  4  dikes 
under  construction  at  Guyandotte  Bar, 
and  dredging  in  progress;  6,882  c.  y.  ma- 
terial removed,  but  much  more  blasted ; 
at  rook  bar  at  Licking  River  mouth ;  dike 
at  Medoo  Bar  built,  and  portion  of  an  old 
dike  removed;  2  dikes  at  Gunpowder 
Bar  almost  completed:  3  dikes  in  process 
of  construction  at  Flint  Island,  and 
14,750  c.  y.  dredged;  2  dikes  and  dam  at 
French  Island  completed,  and  removal  of 
old  dike  in  progress ;  1  dike  each  at  Vau- 
ada  Reef  and  Falls  Slongh  Crossing  in 
process  of  construction;  the  2  dikes  at 
Scuffletown  Bar  completed :  construction 
of  6  dikes  at  Three-Mile  Island  in  prog- 
ress, and  dredging  done;  levee  at  Shaw- 
neetown, 111.,  strengthened,  revetted,  and 
repaired ;  dike  at  mouth  of  Tradewater 
River  completed  for  1,879  f.,  and  some 
wrecks,  snags,  and  bowlders  removed, 
and  dredging  in  progress;  2  dikes  at 
Mound  City,  111.,  almost  completed,  and 
some  dredging  done ;  216,584  c.  y.  dredged 
from  various  places,  95, 232^2331. 

189«(-96.  Dam  between  Davis  and 
Neville  Island  repaired ;  dam  at  head  of 
Marietta  Island  repaired;  dike  below 
Marietta  Island  repaired ;  dike  at  Blen- 
nerhassetts  island  completed;  4  dikes  at 
Guyandotte  Bar  completed,  and  No.  4  of 
the  series  removed  from  West  Virginia 
side  of  the  river  to  the  Ohio  side,  and 
additional  dike  built,  58,044  o.  y.  gravel, 
bowlders,  and  loose  rock  dredged,  and 
also  1,144  t.  rock  and  about  100 1.  snags; 
spur  dike,  half  completed,  built  to  a 
length  of  320  f.  at  Eight-Mile  Bar;  dike 
225  f  by  14  f.  built  with  material  taken 
from  the  bar  at  mouth  of  Licking  River, 
and  5,567  c.  y.  dredged  at  Five-Mile  Bar; 
2,736  c.  y.  solid  rock  blasted,  and  15,147 
c.  y.  dredged,  at  mouth  of  Licking  River; 
3,022  c.  y.  dredged  from  Cullums  Bar; 
lower  dike  at  Medoc  Bar  completed,  new 
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dike  begun  to  replace  old  curved  dike 
built  in  1870-71 ;  dikes  at  Gunpowder  Bar 
completed,  and  14,196  c.  y.  loose  rock  and 
cemented  gravel,  and  18,351  c.  y.  gravel 
and  bowlders  removed :  2  dikes  completed 
at  Flint  Island,  and  52,370  c.  y.  sand  and 
gravel  removed ;  dredfipe  removed  11,260 
c.y.,  remains  of  old  dike  and  other  ma- 
terial, at  French  Island,  and  2  loose-stone 
dikes  in  course  of  construction ;  2  loose- 
stone  dikes  completed  at  Yanada  Keef 
and  Falls  Slongh  Crossing ;  6  loose-stone 
dikes  completed  at  Three-Mile  Island; 
62,560  c.y.  dredged  at  Trade  water  Bar; 
96,613  o.  y.  material,  1,144  rock,  and  about 
100  sna^s  removed  during  the  year  by 
the  dredges  at  various  places,  96, 2063- 
2068. 

1§96-9T«    Dam  between  Davis  and 
Neville  islands  repaired ;  channel  leveled 
at  Doffs  Bar ;  16,024  c.  y.  dredged  at  Phil- 
Hs  Island ;  2  dams  repaired  at  Marietta 
Island, and  loose-stone  dikes  constructed ; 
dredging   done  at  Guyandotte  Bar;   2  i 
loose-stone  dikes  built  atCraigs  Bar,  and  ] 
54,319  c.y. dredged;  17,115  c.y. dredged  j 
at  Flint  Island;  2  loose-stone  dikes  at  i 
French   Island    almost   completed,  and 
4,459  c.  y.  dredged;   construction  of  3 
dikes  for  bank  protection  at  Evaiisville, 
Ind.,  in  progress;  73,736  c.  y.  material 
removed  by  dredp^es  during  the  year  from 
various  points;  ice  piers  built  at  Hart- 
ford and  Middleport,  97, 2326-2330. 

1897-9§.  Davis  Island  bank  pro- 
tection repaired;  dam  between  Davis 
and  Neville  islands  repaired;  16,150  c.  y. 
dredged,  and  wreck  also  removed  at  Rac- 
coon Bar;  protection  dike  at  Marietta 
Island  repaired;  bank  at  head  of  Blen- 
nerhassett  Island  protected  by  2  short 
spur  dikes  and  revetment  of  brush  and 
stone;  18,220  c.  y.  dredged  at  Rising  Sun 
Bar;  82,304  o.  y.  dredged  at  Craigs  Bar, 
and  2  loose  stone  dikes  completed;  chan- 
nel at  Madison,  Ind.,  widened  260  f. ; 
67.190  c.  y.  dredged  at  Flint  Island:  2 
dikes  at  French  Island  completed ;  dikes 
at  Evansville,  Ind.,  completed,  and  bank 
protection  in  progress ;  2  wrecks  removed 
at  Mount  Vernon,  Ind. ;  embankment  at 
Shawneetown  repaired;  16,930  c.  y. 
dredged  at  Golconda,  111.;  4,040  c.  y. 
dredged  at  Paduoah,  Ky.,  and  old  city 
water- works  crib  removed  by  dynamit>e ; 
19,695  c.  y.  dredged  at  Brooklyn,  111.; 
small  number  of  obstructions  removed 
from  various  parts  of  the  river,  98, 2042- 
2047. 

1  §98-99.  Dredging  and  fender  pil- 
ing at  the  Trap;  dredging  at  Twin  Creek 
andCullum  bars  and  at  Brooklyn  Harbor 
and  Mound  City,  111. ;  wrecks  of  9  barges 
and  3  coal  boats  removed;  some  suags 
removed;  levee  at  Lawrencelmrg  re- 
paired with  12,320  0.  y.  earth  tilling,  and 


that  at  Shawneetown  with  50,166  o.  j, 
earth  and  some  sheet  piling;  82,816  c.  y. 
dredged  fix>m  the  various  places;  plant 
repaired,  99, 2312. 

1 899-1900.  Dredff  ing  to  small  ex- 
tent at  each  of  16  bars  between  Cincin- 
nati and  Cairo ;  work  at  Lawrenceburg 
continaed ;  work  continued  at  Shawnee- 
town embankment;  91,095  c.  y.  dredged 
from  vicinity  of  Madison  and  Mound 
City,  and  52,896  c.  y.  removed  at  other 
points;  plant  repaired;  hired  dredging 

Slant  dredged  39,523  c.  y.  at  Madison, 
olconda,  and  Mound  City,  and  30,905  o. 
y.  at  other  points,  1900,  3086. 

Physical  characteristics. 

Table  of  tributary  navigable  rivers,  66, 
iv,  266,  268;  length  of  Ohio,  66,  iv,  268; 
corrected  by  subsequent  surveys,  69, 353 ; 
distance  by  air  line,  66,  iv,  270;  surface 
slope,  66,  iv,  270;  74,  416;  elevation  of 
river  at  Pittsburgh,  above  mean  tide,  76, 
ii,  27. 

Heights  of  h.  w.,  73,  493;  75,  ii,  612; 
77,  644 ;  duration  of  1.  w.  season,  66,  iv, 
270;  75,  ii,6l2;  average  duration  of  15-f. 
and  6-f.  stage,  75,  ii,  612;  stages  of  river 
for  22  years,  77,  644;  79,  1310. 

Discharge,  66,  iv,  270,  271,  272;  69, 
367;  75,  ii,  615. 

List  of  islands,  66,  iv,  268. 

Traveling  sands,  difflculty  from,  74, 
404,  411,  414;  theory  of,  76,  ii,  5. 

Slope,  81,  1929. 

Discharge,  81, 1929. 

Floods  of,  84, 1687. 

Duration  of  ice  season,  87,  1795. 

Gauge  records,  1888,  88,  1^53. 

Slope  of  the  Ohio  at  1.  w.,  88, 1653. 

Gauffe  readings  for  1891  and  1892  at 
Davis  Island  Dam,  Cincinnati,  and  Evans- 
ville 92   1970. 

Stages*  93,  2464;  94,  1842;  95,  2332; 
96,  2069,  2070,  2073;  97,  2332,  2337;  98, 
2048;  99,  2321,  2325;  1900,  3097,  3105. 

Stages  from  1860  (including  1832  and 
1847),  95,  2351;  96,  2074;  97,  2337;  98, 
2053. 

Gauging,  at  mouth  of  Trade  water  River, 

95,  2343. 

Discharge  measurements,  93, 2439, 2445 ; 

96,  2082  (at  Bay  City  and  in  the  vicinity 
of  Paducah,  Ky.). 

Discharge  observations,  from  Davis 
Island  dam  (about  5  miles  below  Pitts- 
burg) to  a  point  some  4  miles  below  the 
mouth  of  the  Tennessee,  93,  2456. 

Current  observations  at  Mound  City, 
111.,  95,  2344. 

Low  water  limiting  navigation  to  light- 
draft  boats,  98,  2058. 

Monthly  comparisons  of  river  and  rain- 
fall, 93,  2351;  95,  2351;  96,  2074:  97, 
2338;  98,  2053;  99,  2326;  1900,  3105. 

Ice  suspending  navigation  or  damaging 
works,  93,  2466;  94, 1843;  95, 2324, 2334; 
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96,  2069, 2071 ;  97, 2333 ;  99, 2322 ;  1900, 
3099. 

Sconr  prodiiced  at  mouth  of  Tradewater 
by  dike,  94,  1840. 

Causes  of  deterioration  of  works  of  im* 
provement,  99,  2319. 

Deptii  on  bars  as  reported  from  private 
aources,  1900, 3106. 

Sand  reef  formation  at  Bonanza  Bar, 
1900,  3087. 

Elizabethtown,  111.:  A  troublesome 
crossing  in  existence,  1892,  93, 2519;  96, 
2123. 

Evansville,  Ind. :  A  possibility  of  the 
river  cutting  through  a  neck  of  land  about 
6  miles  above  the  city,  1892,  leaving  the 
citv  inland.  A  lack  of  navigable  depth 
in  front  of  the  public  landing  in  the  same 
year,  93,  2521;  95,  2388.  Extreme  low 
and  high  tides  during  1897-98,  98,  2044. 

Ludlow  and  Covington  to  Cincinnati, 
93,  2524. 

Ironton  to  above  Guyan  River  mouth : 
At  1892,  this  section,  &  miles  long,  was 
obstructed  by  many  sand  and  gravel  bars, 

93,  2528. 

Logstown  Bar,  93,  2477. 

Upper  part  of  the  river,  93,  2440. 

Livingstone  Point  (see  Tentieasee  River): 
The  Ohio  and  Tennessee  are  nearly  parnl- 
lei  above  their  junction,  and  thus  make 
a  narrow  peninsula  known  as  Livingstone 
Point.  About  three- fourths  of  a  mile 
below  the  point  begins  Tennessee  Island, 

94,  2404. 

Shawneetown,  111. :  Description  of  em> 
bankment  at,  94, 1840. 

Marietta  Island:  Erosion  of  bank  at 
head  of,  by  waters  pooled  by  a  dam 
across  the  branch  of  the  river  back  of 
it,  95,  2324. 

Ironton,  Ohio:  Slow  erosion  of  river 
bank  at  this  locality,  1895,  95, 2385. 

Pittsburg,  Pa.,  to  confluence  of  the 
river  with  the  Mississippi  nearCairo,  111. : 
About  1,000  miles  long,  and  drains  ap- 
proximately 210,000   square  miles,   96, 

4  and  5  mile  bars,  96,  2077. 

8-mile  bar,  96,  2075. 

Marietta  to  the  month,  97,  2380. 

New  Liberty,  111. :  Caving  banks  in 
this  vicinity  that  after  examination  of 
1896-97  were  not  found  to  be  dangerously 
eroded,  97,  2329. 

Marietta  to  Pittsburg,  97,  2338. 

Cullums  Ripple:    Cincinnati   Harbor 


practically  limited  at  one  end  by  this  bar, 
one  of  the  worst  obstructions  between 
Cincinnati  and  Louisville,  99,  2367. 

Mound  City  to  Cairo,  111. :  Extent  of 
caving  banks,  1900,  3186. 

New  Liberty,  111. :  Caving  banks,  and 
probability  of  river  making  break,  1900, 
3199. 

Marietta  to  mouth  of  Big  Miami 
River :  Probable  sites  of  proposed  dams, 
and  vicinity,  1900,  3205. 

Madison  City,  Ind.,  1900,  3217. 

Plans*    (See  Eatimatea  and  ProjecU,) 

By  C.  Ellett,  to  maintain  6  f.  in  chan- 
nels by  artificial  reservoirs  on  headwaters 
and  tributaries  of  Ohio,  and  using  the 
stored  supply  during  otherwise  1.  w.,  66, 
iv,  263,  315;  objection  to,  and  great  cost 
of,  73,  501,  541 ;  74,  416. 

By  H.  Haupt,  construction  of  longi- 
tudinal banks  along  one  side  of  river 
creating  a  canal  200  f.  wide,  66,  iv,  264, 
315. 

By  A.  Livermore,  slackwater  naviga- 
tion by  dams,  arranged  with  navigable 
chutes  of  peculiar  construction,  66,  iv, 
315;  67,  348  j  objections  to  chutes  or 
sluices,  75,  ii,  609.  For  obtaining  in- 
creased supply  of  water  during  low  stage 
by  a  through  cut  from  Lake  Erie  not 
feasible,  73,  499.  For  making  Lake 
ChautauGua,  N.  Y.,  a  storage  reservoir,  to 
be  used  anring  otherwise  1.  w.  on  Ohio; 
amount  obtained  too  small  to  be  of  use, 
73,  499.  For  pumping  into  Lake  Chau- 
tau(^ua  from  Lake  Erie  and  using  supply 
during  1.  w.,  impracticable  from  cost 
($625,000,000),  73,  500.  For  obtaining 
slackwater  navigation  by  ordinary  locks 
and  dams;  peculiar  requirements  of  coal 
fleets  make  passage  throagh  locks  inad- 
missible, 73,  541;  74,  416. 

By  W.  M.  Roberts,  1870,  73,  502,  5a ; 

75,  ii,  608;  H.  Doc.  27,  43d  Cone.,  1st 
sess. ;  67,  349.  Of  dredging  on  Lower 
Ohio  by  ordinary  methods  useless,  74, 
414.  Only  plan  under  present  experience 
for  improvement  of  Lower  Ohio  is  the 
concentration  of  the  current  by  wing- 
dams  and  dikes,  aided  by  dredging  or 
scraping.  Doubtful  whether  depth  of 
more  than  4  f.,  with  width  of  600  f,  can 
be  obtained,  74,  404,  410,414,416;  76,  ii, 
5.  Description  and  discussion  of  various 
systems  of  movable  dams  and  hydraulic 
gates,  74,  406,  417;  75,  688,  910,  ii,  609; 

76,  ii,  14,  28;  79,  1316. 

Maj.  Merrill  did  not  consider  that  the 
BUf^gested  changing  of  the  channel  at 
Elizabethport,  111.,  to  the  north  side  of 
Hurricane  Island  should  be  entertained, 
81,  1922-26. 

By  H.  Haupt,  improvement  of  the  Ohio 
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Biver^  by  a  series  of  dams  at  the  heads  of 
the  npples  and  the  contraction  of  the 
channel  alonf;  the  ripple  to  a  width  of 
300  f. ;  where  necessary  the  300- f.  chan- 
nel to  be  farther  contracted  by  movable 
wickets,  81,  1937, 1938. 

Plan  not  considered  admissible  by  the 
Board  of  Engineers  of  1881,  81, 1934. 

By  Col.  Merrill,  1884,  for  a  levee  to  pre- 
vent overflow  of  floods  at  Jefferson ville, 
Ind.  Estimated  cost,  $50,000,  84,  1689- 
1692. 

Private,  city,.  State,  and  corpo- 
rate work.  (See  Ohio Birer  Falls.) 

A  company  chartered  by  the  State  of 
Kentncky  to  build  canal  and  locks  at 
Louisville  began  work  in  1825,  completed 
1828,  66,  iv,  264. 

Shaumeetawnf  /n.^$231,000  expended 
by  city,  and  $40,000  from  State  taxes  for 
improvement  of  the  river  at  this  place 
before  commencement  of  work  by  the 
Government,  94, 1849. 

Gujfandotte  Bar, — Dike  bailt  by  the 
town,  in  an  attempt  to  improve  the  chan- 
nel, to  be  removed  by  projects  in  force  at 
1895, 95, 2326. 

Projects*  (See  Estimates  and  Plans.) 
From  1837  to  1866,  the  improvement  of 
1.  w.  channel  by  riprap  dams,  concentrat- 
ing water  in  narrow  channels  to  mini- 
mum depth  of*  2i  f. ;  also  removal  of 
snags  and  wrecks,  66,  iii,  25,  iv,  244,  246, 
259, 261^  271. 

Continuation  of  previons  project,  1866- 
67,  under  direction  of  W.  M.  Roberts,  66, 
i V,  259 ;  67, 41, 397, 402, 404 ;  aided  by  con- 
struction of  U.  8.  dredge  boats  and 
snag  boats,  73,  58,  497;  74,  404;  76, 
ii,  6;  the  original  project  continued  to 
date,  1877  (see  Operations) ;  radical  de- 
fect of  present  project  is  but  2  f.  can  be 
given  where  6  f.  are  required,  73, 499. 

B^  W.  M.  Roberts,  1870,  slack- water 
navigation  bv  means  of  locks  and  dams, 
the  dams  to  oe  provided  with  navigable 

Eass,  chute,  or  sluice,  closed  by  Brunot's 
ydrauUogate,67,349;  73,501,541;  74, 
415, 480 ;  75,  ii,  608,  examined  by  Board  of 
Engineers,  1873-74,  who  recommended  a 
trial  of  project  by  building  experimental 
dam,  sluice,  and  gate  on  Monongahela 
River,  73, 542;  74, 415, 480;  objections  to 
Brunot's  gatej  it  is  largelv  experimental, 
and  the  long  incline,  or  sluice,  above  and 
below  the  gate  is  objectionable,  75,  ii,  606. 
By  Maj.  Merrill,  1874,  radical  improve- 
ment of  Ohio  (above  falls)  to  secure  a 
minimum  depth  of  6  f.,  by  movable  dams, 
with  lock,  weir,  and  navigable  pass;  pass 
to  be  closed  with  Chanoine  wickets; 
should  the  experiment  with  Bruno t's 
gate  be  snocessful  it  is  to  be  introduced 
m  the  weir;  locks  to  be  630  f.by  75  f., 
lift  6  f.,  74, 64, 406-410.    Description  and 


discussion  of  system  of  movable  dami 
and  hydraulic  gates,  74, 424-480;  75, 688^ 
735,918,924;  75,  ii,  611-617;  76,  ii,  14, 28; 
79, 1316.  Reasons  for  change  of  opinion 
from  recommendation  expressed  as  a 
member  of  Board  of  Engineers,  1873-74 
(see  Board  of  Engineers),  75,  ii,  608, 613. 

By  Maj.  Merrill,  1875.  radical  improve- 
ment of  Ohio  from  Pittsburg  to  Cairo,  to 
secure  minimum  depth  of  6  f.  or  7  f.,  75, 
ii,  608 ;  by  locks  and  dams,  having  navi- 

gable  passes  (400  f.  wide)  closed  with 
hanoine  wickets,  75,  ii,  613;  and  low 
and  high  weirs,  the  former  (400  f.  wide) 
with  sole  at  level  of  1.  w.,  the  latter  with 
sole  2  f.  above  1.  w.,  and  closed  with  Des- 
fou tain's  wickets  or  Brunot's  gates  (to  be 
decided  by  experiment) ;  lock  78 f.  by  679 
f.,  lift  from  4  f.  to  7  f.,  75,  ii,  613, 614, 627, 
629;  78,  803.  Wickets  of  dams  to  be 
worked  from  maneuvering  boat,  75,  ii, 
631.  Location  of  first  dam  proposed  at 
Davis  Island  (4.7  miles  below  Pittsburg), 
navigable  pass  400  f.,  weirs  each  400  f., 
lift  of  lock  6  f ,  75,  ii,  (>  2.629.  Entire 
project  requires  68  locks  an<l  dams;  ap- 
proximate location  and  cost,  $38,696,671, 
75,  ii,  629.  Necessity  of  continuous 
dredging  and  construction  of  wing-dams 
during  work  above  projected,  75,  ii,  630. 
Approved  by  Board  of  Engineers,  75.  ii, 
26.  By  Secretarj' of  War,  75,686.  Eflfeot 
on  project  of  traveling  sands  on  Lower 
Ohio,  74, 404, 411;  76,  ii,  5.  Feasibility 
of  dams  on  sand  foundation,  74, 414. 

Modified,  1876,  by  introduction  of  serv- 
ice bridge  iustead  of  maneuvering  boat, 
also  Poir^e  needle  dam  for  closing  high 
weir,  76,  ii,  18.  Discussion  of  movable 
dams  with  high  lifts,  76,  ii,  28.  Objec- 
tions urged  against  project  by  coal  in- 
terest, 77, 645.  Considered  by  Board  of 
Engineers,  77, 637.  Delay  of  Davis  Island 
dam  from  lack  of  State  legislation,  75, 
71,686;  76,  ii,  11,  13;  77,  635;  78,  803. 
(See  Legislation.) 

By  Maj.  Merrill,  1878,  lock  gate,  movingr 
laterally  into  recesses;  lock  gate  to  till 
an  opening  HO  f.  wide,  and  to  be  used  at 
the  lock  movable  dam  at  Davis  Island, 
78,  803.  Approved  by  Board  of  En- 
gineers, 78, 805. 

The  general  method  of  improvement  has 
been  to  remove  snags  ana  rocks,  to  close 
up  duplicate  channels  by  low  dams,  to 
hold  up  and  guide  the  water  by  dikes 
where  the  river  had  an  excessive  width, 
and  to  remove  hy  dredging  hard  bars  and 
projecting  points,  84,  261. 

The  radical  improvement  of  the  river 
so  as  to  secure  a  1.  w.  depth  of  6  f.  was 
commenced  in  1878  by  the  construction 
of  the  Davis  Island  dam,  79,  143,  1299, 
which  was  opened  to  navigation  in  1885, 
86,  1528.  The  cost  of  this  work  was 
about  $910,000,  86,  271. 
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The  total  amoniit  appropriated  from 
1827  to  1886,  inclQBiTe,  waa  $4,443,479.25, 
iDclnding  $75,000  from  the  appropriations 
of  1880  and  1881  for  improving  Indiana 
Chnto. 

In  1888  Lt.  Col.  Merrill  proposed  the 
erection  of  2  additional  movaole  dame, 
the  continuation  of  low  dam  and  dike 
constrnction,  the  removal  of  obstructionB 
in  the  mouth  of  the  Liokiug,  with  ena«- 

S'ng  and  dre«lging;  estimate  $1,051,500, 
},  1666. 

In  1888  the  Board  of  Engineers  recom- 
mended the  extension  of  the  slack- water 
system  of  improvement  to  a  point  25  miles 
below  Pittsburg  by  the  oonstmction  of  4 
additional  movable  dams  at  Merrimans 
Har,  at  the  Trap,  near  Economy,  and  just 
below  the  mouth  of  Beaver  River;  esti- 
mate $3,600,000,  with  an  annual  cost  of 
$26,000  for  maintenance,  89, 1869,  1873. 

Deterioration  of  works  of  improvement, 
99,  2319;  1900,  3096. 

Brooklyn  Harbor,  /Zl.— Act  of  1892  al- 
lotted $10,000,  or  as  much  of  it  as  might 
be  necessary,  for  dredging,  93, 2438.  Act 
of  1896  allotted  $10,000  for  continuing 
work,  97,  2329.  Applied  to  obtainin^r 
5-f.  channel  by  removing  obstructions  and 
blasting  rocky  ledge,  99,  2314.  Act  of 
Mar.  3,  1899,  allotted  $10,000  for  dredg- 
ing one-third  mile  of  harbor  front,  99, 
2318. 

Elizahethtovm,  III, — Lt.  Col.  Stickney 
estimated  it  would  cost  $600  for  a  survey, 
93, 2519 ;  in  1896  that  it  would  cost  $95,040 
for  improving  the  river  at  this  locality, 
96,  2123. 

Evansville,  Ind, — Lt.  Col.  Stickney  es- 
timated, 1892,  it  would  cost  $300  for  a 
survey,  93,  2523.  Act  of  1894  allotted 
$25,000  to  prevent  threatened  cut-off  near 
this  place,  95,  2329.  Lt.  Col.  Sticknev, 
1895,  estimated  it  would  cost  $39,592.25 
to  improve  the  river  in  this  vicinity,  95, 
2388. 

By  Maj.  Heuer,  1896,  for  6  dikes,  with 
lengths  of  from  180  to  500  f.  and  for  bank 
revetment  at  some  11  places,  1  to  6  miles 
above  the  town,  grading  of  the  bank  to 
be  done  where  necessary,  97, 2328.  Modi- 
fication, 98,  2044. 

Act  of  1899  allotted  $20,000  for  dredg- 
ing city  front  about  1  mile,  99,  2318. 

Iranian  to  above  Guy  an  River  mouth, — 
Lt.  Col.  Stickney,  1892,  estimated  it 
would  cost  $2,500  for  a  survey,  93,  2529. 

Logstownt  Pa. — After  protest  of  Pitts- 
burg Coal  Exchange,  Board  of  Engineers, 
1893,  omitted  some  spur  dikes  from  plau 
for  work  iu  this  vicinity,  93,  2441.  . 

Old  dike  reported  removed  1868  dis- 
covered 1894-^,  and  was  removed,  as  it 


grevented  scour  required  to  remove  a 
ar  in  front  of  the  new  dike  at  that 
locality,  95,  2323. 

Mound  City.  JU.— Act  of  1892  aUotted 
$30,000,  93,  2438.  Act  of  1896  allotted 
$6,000.  Mi^.  Hener  proposed  removal  of 
cemented  gravel  bar  by  dredging  to  a 
least  depth  of  6  f.,  97,^29;  and  <&illing 
and  blasting  if  necessary.  Width  of 
proposed  dredging,  about  300  f.  Esti- 
mated ezx»enditnre,  $10,583.97.  Ap- 
proved, 98,  2048.  Act  of  1899  allotted 
$25,000  for  dredging  and  dikes,  99, 2318; 
1900,3090. 

Great  Miami  embankmenU—Aci  of  1892 
aUotted  $13,000,  93,  2438. 

Shawneetown.  IlL^Aet  of  1892  allotted 
$7,000,  93,  2438.  Lt.  Col.  Stickney  es- 
timated, 1894,  it  would  cost  $12,000  to 
strengthen  and  protect  the  levee,  94, 
1849;  allotted  by  act  of  1894,  95,2329. 
Mig.  Hener,  1897,  proposed  repairs  with 
available  funds,  about  $1,300.    Approved, 

98,  2044.  Act  of  1898  allotted  $15,000 
from  the  appropriation  for  improving 
Falls  of  Ohio  at  Louisville,  Ky.,  for  re- 
pair of  flood-damaged  levee.  Act  of 
1899  allotted  $25,000  for  continuing  the 
work,  99,  2314. 

Medoe  Bar, — By  Lt.  Col.  Stickney. 
1895,  removing  a  portion  of  1871  dike  ana 
construction  of  a  new  dike«  95,  2326. 

Golconda,  /ZI.— By  Miy*  Hener,  1896-97, 
dredging  to  not  more  than  6  f.  below 
1.  w.  and  as  wide  as  practicable  with  the 
amount  available,  ^,000,  97,  2329;  98, 
2044.  Act  of  1899  allotted  $10,000  for 
blasting  and  dredging  for  one-quarter 
mile  in  front  of  the  city,  99,  2318. 

Gunpowder  Bar, — A  project  was  ap- 
proved in  1895  for  2  dikes  and  probable 
dredging.  At  1897-98  dikes  had  not 
caused  necessary  scour,  and  dredging  to 
5  f.  below  1.  w.  for  about  3,800  f.  and 
width  of  200  f.  was  proposed  by  M4i^. 
Powell.    Approved,  98,  2048. 

Davis  Island  Bank,--lu  1897-98,  the 
Chief  of  Engineers  approved  recommen- 
dation for  protecting  the  bank  with  pil- 
ing and  riprap  stone,  at  an  estimated 
cost  of  $1,300,  98,2402. 

Cullums  Bar  (see  Cullums  Bipple). — A 
project  was  approved  1896  for  widening 
the  channel  in  this  locality  by  gradually 
dredging  as  opportunity  offered  and  ex- 
perience indicated,  at  an  estimated  cost 
of  from  $10,000  to  $20,000,  and,  if  neces- 
sary, to  extend  the  dike  here  at  an  esti- 
mated cost  of  $1,000,  98,  2048. 

Maj.  Bixby  estimated,  1899,  it  would 
cost  $1,050,000  for  lock  and  movable  dam, 

99,  2370. 
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Marietta,  OMo,  to  Pitt$hurg,  Pa.— Act  of 
1896  anthorized  an  expenditure  of  not 
more  than  $25,000  for  earyey,  97, 2936. 
Mig.  Bixby,  1896,  estimated  that  from  13 
to  18  dame  wonld  be  required  for  improve- 
ment of  this  section,  at  a  total  estimated 
cost  of  from  19,760,000  to  $13,500,000,  98, 
2158. 

Joe  SarboTB. — Ei&oiency  thoroughly 
tested,  93,  2446.  Of  great  benefit  to 
commerce,  95^  2325. 

Table  showmff  locality,  distance  below 
Pittsburg,  and  aistuice  nom  each  other, 
95,  2325.  96.  2069. 

Act  of  1894  allotted  $18,750  or  as  much 
of  it  as  might  be  necessary  for  con- 
struction of  pier  at  Middleport,  Ohio, 
for  enlarging  and  improving  pier  at 
Pomeroy,  Omo,  and  for  constructing  a 
pier  at  or  near  Syracuse,  Ohio,  or  at  or 
near  Hartford,  W.  Va.,  94,  2325.  Site 
selected  at  Hartford,  96,  2068,  Act  of 
1896  required  construction  of  additional 
pier  at  Middleport,  one  at  Syracuse  and 
one  at  or  near  the  mouth  of  Big  Hocking 
Biver,  96,  2068.  MaJ.  Heaer  estimated 
the  cost  of  these  last  at  $7,000  each.  Sec- 
retary of  War  ordered  postponement,  97, 
2331. 

Cullwmt  Bipple. — In  response  to  numer- 
ous requests  of  those  interested  in  ship- 
ping a  gauge  was  established,  1893-94, 
94, 1838,  im. 

The  2Vap.— By  M%).  Bizbv,  1899,  for 
making  two  cute  by  dredging,  throngh 
the  bar,  and  also  for  a  fender  of  piles,  99, 
2312. 

Lawreneeimrg,  Jiid.— By  M%|.  Bixby, 
1899  (on  request  of  town),  for  application 
of  $3,000  remaining  from  1892  appropria- 
tion to  repair  of  storm-damaged  embank- 
ment. Act  of  1899  allotted  $15,000  for 
continuing  work,  99,  2313. 

Madison,  /ihI.— Act  of  1899  allotted 
$20,000  for  dredging  and  also  for  survev 
for  extension  of  harbor .  Mi^ .  Bixby  esti- 
mated, 1900,  it  would  cost  $50,000  in  addi- 
tion to  funds  available  ($14,000),  1900, 
3218. 

CoBOwilUf  Ky,  (see  Tr€uiewaUr  Biver,  )— 
By  M^j.  Bixbv,  1899,  additional  dike 
near  mouth  of  Tradewater  Biver;  esti- 
mated cost,  $25,000, 1900,  3086. 

Marietta  to  mouth  of  Big  Miami  Biver.— 
Act  of  June  6, 1900,  allowed  continuation 
of  the  survey  begun  with  $35,0(X)  appro- 
priated by  act  of  1899  for  survey  with 
general  funds,  99,  2312,  1900,  3093. 
%J.  Bixby  estimated,  1900,  it  would  cost 
$19,500,000  for  21  movable  dams  with 
locks,  1900,  8207. 

New  Liberfg,  JZZ.— Mi^.    Bixby    esti- 
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mated,  1900,  it  wonld  cost  $730,000  for 
levees  to  protect  adjacent  lands  (see  Bwr^ 
vega),  1900,  3198. 

Surveys. 

By  Capt.  Sanders,  1837-38  and  184^-44, 
66,iv,2&,264. 

By  W.  M.  Roberts,  1866,  66,  iii,  24,  iv, 
243,  264 ;  progress  of,  1867-68, 67, 40, 396; 
68,  60.  686:  69,  352.  Completed  Nov., 
1868, 69, 353. 

Special  surveys  at  Evansville.  1872, 72, 
406,406;  of  dam  near  mouth  or  Cumber- 
land River,  72, 404, 410. 

For  location  of  movable  dams,  76,  ii,  11. 

For  harbor  of  refuge  against  ice,  1877, 
77,636. 

Survev  firom  Hurricane  Island  to  Elisa- 
bethport  ordered  bjr  act  of  June  14, 1880; 
made  under  direction  of  MaJ*  Merrill, 
1881, 81, 1922. 

Survey  for  location  of  movable  dam  in 
Ohio  River  below  tbe  mouth  of  Beaver 
River,  Pa. ;  made,  1^1,  under  direction  of 
MaJ.  Stickney,  92, 1983. 

Harbor  UWm.— Pittoburg,  Pa.,  Wheel- 
ing, W.  Va.,  and  Cincinnati,  Ohio^  93, 
2445;  94,  1841;  95.  2332.  Permission 
was  given,  1897,  to  the  Wheeling  Bridge 
&  Terminal  Rwy.  Co.  to  lay  some  track 
onteide  the  esteiblished  harbor  lines  on 
the  east  side  of  the  river  at  Benwood,  W. 
Va. ;  and  to  the  Pennsylvania  Sand  Co. 
to  maintain  a  platform,  previously  con- 
structed, on  east  bank  of  the  river  at 
Wheeling,  W.  Y a.,  97, 2331 ;  98, 2046.  At 
Ironton,  98, 2046 ;  99, 2316.  At  Ashland, 
Ky.,  1900.  8088.  Davis  Island  and  vi- 
ciiUty,  1900, 3088. 

Supervision  of  harbor  lines  at  Pitteburg 
transferred  to  there,  99, 2316. 

Miscellaneous  surveys,  examinations, 
and  inspections  were  made  almost  every 
year  (see  references  to  reporto.  Engineers 
in  Charge), 

Livingston  Point. — ^An  examination  of 
the  river  between  this  point  and  the  head 
of  Tennessee  Island,  with  a  Tiew  to  pro- 
tecting the  harbor  of  Paducah,  Ky.,  or- 
dered by  act  of  July  13. 1892,  made,  1882, 
by  Lt.  Col.  Robert,  93, 2404. 

Blizabeiktoum,  iTZ.— Examination  at  or 
near  this  place  to  determine  the  most 
practical  method  of  improving  the  har- 
bor, ordered  by  act  of  July  13, 1892,  made, 
.  1892,  by  Lt.  Col.  Stickney,  93. 2518.  Sur- 
vey oraered  by  act  of  Aug.  17, 1894,  made, 
1895,  under  direction  of  Lt.  Col.  Stickney, 
96, 2122. 

Evansville,  Ind. — Examination  ordered 
by  act  of  July  13, 1892,  made  in  that  year 
by  Lt.  Col.  Stickney,  93,  2520.  Survey 
ordered  by  act  of  Aug.  17, 1894,  made,  1895, 
under  the  direction  of  Lt.  Col.  Stickney, 
95,2388. 
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Ludhw  and  Covingtonf  ffy.,  io  Cincin- 
nati, Ohio, — Examination  with  a  view  to 
prevention  of  damages  to  banks  between 
these  i>oints,  ordered  by  act  of  «luly  13, 
1892,  made  in  that  year  under  direction 
of  Lt.  Col.  Stickney  (report  unfaTorable), 
93, 2623. 

IronUmf  Ohio,  io  S  mtZea  alntve  Guyan 
Biver  mouth,  W.  Va, — Examination  or- 
dered by  act  of  July  13, 1892,  made  under 
the  direction  of  Lt.  Col.  Stickney  in  that 
year  (report  favorable),  93, 2527. 

Iromion,  Ohio, — Examination  ordered  by 
act  of  Aug.  17,  1894,  with  a  view  to  pro- 
tecting the  river  front  within  the  limits 
of  the  city,  made,  1895,  under  the  direc- 
tion of  Lt.  Col.  Stickney  (see  Commerce), 
95,2385. 

Marietta,  Ohio,  to  mouth  of  the  river, — 
Survey  ordered  by  act  of  June  3, 1896,  but 
examination  made  instead  in  1896  by  Mi^. 
Hener  (report  favorable),  97,  2379. 

Marietta  to  Pittehurg, — Survey,  with  a 
view  to  improvement  by  means  of  dams, 
to  give  6  f.  at  m.  1.  w.,  ordered  by  act  of 
June  3, 1896.  Begun  by  Mai.  Heuer  in 
1896,97,2380;  98,2042,2059.  Preliminary 
report  rendered  in  1898  by  M%j.  Bixby, 

98,  2157.  (See  Ohio  niter;  Movahle  dame,) 

Cullume  Bar  (Bipple), — Minor  surveys, 

99,  2313.  Survey  for  lock  and  dam  for 
6  f.  depth  ordered  by  Joint  resolution  of 
Jan.  10, 1899,  made,  1899,  by  Mi^*  Bixby 
(report  favorable),  99, 2367. 

Marietta  io  mouth  of  Big  Miami  River,-- 
Survey  for  movable  dams  for  6  f.  depth 


ordered  by  act  of  Mar.  3,  1899,  begun, 

1899,  under  direction  of  Maj.  Bixby,  99, 
2312;  1900,  3692,  3113.  Preliminary  re- 
port (report  favorable),  (see  Projecia), 
and  details  of  survey  methods,  1900, 
3203. 

New  Liberty,  III, — Examination  and  sur- 
vey for  prevention  of  caving  banks  and 
cutting  of  river  through  banks  into 
slouffh  and  chain  of  lakes  ordered  by  act 
of  Mar.  3,  1899,  made,  1899,  under  direc 
tion  of  Maj.  Btxby  (report  unfavorable), 

1900,  3196. 

Padueah,  Ky,  (See  Tenneeeee  River.) — 
Act  of  Mar.  3,  1899,  provided  for  a  survey 
for  protection  of  banks  against  h.  w.,  99, 
2319. 

Mound  City  io  Cairo,  III. — Examination 
ordered  by  act  of  Mar.  3,  189:^  for  pro- 
tection of  banks  and  levees  on  the  Illi- 
nois side,  made  by  Miy.  Bixby,  1899  (re- 
port unfavorable),  99,  3185. 

Madison,  Ind. — Survey  for  6  f.  depth  to 
front  of  city  ordered  by  act  of  Mar.  3, 

1899,  made,  1899,  by  Maj.  Bixby  (report 
favorable  only  to  specific  appropriation), 

1900,  3215. 

Maps: 

Of  Davis  Island  Dam,  83, 1518. 

Of  Indiana  Chute,  85, 1795. 

Plans  of  movable  dams  of  La  Mulati^re, 
79,  1338.  Plans  of  movable  dams  at 
Poses,  79, 1342. 

88,  1648,  1652;  89, 1872;  90.2166, 2178; 
92,  Atlas,  91,  92,  93. 


Part  B.— Ohio  River  Falls,  I^oaisTllle  and  Portland  Canal  and 

Indiana  Chute." 


Approprlatloni.  &    (See  page  852. ) 

Commerce. 

Important,  68,  633,  538;  69,  48,  279; 
70,  385;  71,  461;  73,  537,  539. 

Dimensions  of  largest  vessels  on  the 
Ohio,  66,  It,  265;  68.  537. 

Dimensions  of  canal  and  looks  to  meet 
requirements  of  commerce,  68,  529,  537. 

Present  canal  (see  Private  and  corporate 
work)  a  severe  tax  on  commerce,  69,  48, 
279;  73,  537. 


Canal  as  modified  and  enlarged  by 
United  States  nearly  ready  for  passage 
of  boats  when  miter  hills  gave  way,  Nov. 
23,  1871,  72,  444. 

Repair  of  and  passage  of  largest  boats, 
Feb.  26,  1872,  72,  444 ;  73,  529,  537. 

Proposition  of  Congress,  1872,  to  as- 
sume charge  of  work  and  fix  tolls  at  *J5 
cents  per  t.,  73,  527;  considered  oner- 
ous, and  that  a  toll  of  5  cents  per  t.  was 
sufficient,  73,  527,  529,  537. 


a  Ohio  River  at  the  Falls:  Survey— Report  Feb.  3,  1&44;  eHtimates,  8526,696  and  9351,777.  Examinar 
tion— Report  (favorable)  May  6, 1845.  Ohio  River,  Louisville  and  Portland  Canal:  Surveys— reports. 
Feb.  8, 1844,  estimate  81,266,488;  Feb.  14,  1853.  estimate  $2,500,000.    (House  Doc.  482,  66th  Ck>ng.,  2d 

BC^S.  J 

M862  (survey) 85, 000. 00,  act  of  Aug.  SO. 

1868  (allotted) 85,000.00,  69.  48,  273. 

1869  (allotted) 178,200.00,  09,  48,  273;  70,  64,  884;  71,  62. 

1870 250,000.00,  70,  64.  384;  71,  62. 

1871 450,000.00,  71.  62.  460, 

1872 800.000.00,  79,  68;  74,  668. 

1878 100,000.00,  78,  60;  74,  668. 

ljB76 100,000.00,  75,  73,  771. 

(Ck)ntinuedonpage8G7.)  ' 
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Part  B.— OUo  JBlver  Falls,  I^aisvtlle  and  Portland  Canal  and 

Indiana  Chute— Cootinaed. 


Transfer  of  canal  to  U.  8.  Jnne  11, 1874 
(see  LegtBlaHan;  and  Private  and  eorparate 
wn-k),  75,  778. 

Hales  proposed  for  passage  of  boats, 
75,784;  76,756,765. 

Necessity  of,  75, 775,  776, 784 ;  76, 750; 
77,  607,  614,  619. 

Tolls,  amount  of,  collected  by  canal 
company  from  1831  to  1878,  $5,157,247, 
73,536. 

Bate  of,  73,  538. 

An  onerons  tax  on  commerce,  69,  48, 
279:  73,  537. 

New  rate  of  tolls  fixed  on  transfer  of 
canal  to  U^  8.,  75, 775, 778;  76, 761;  77, 
612,  613,  616,  619,  640. 

Keoommended  redaction  to  5  cents  per 
t.  on  retnrning  empty  barges,  76,  756; 
77,  616. 

Amount  of  tolls  received.  (8ee  ^Mm- 
dal  siatemenU.) 

Statement  of  vessels  passing  canal. 
(See  eacb  annual  report.) 

Statistics,  68, 533 ;  71, 416.  (See  Com- 
meree,  Ohio  Biv&r,) 

Tolls  abolished  after  July  1, 1880,  80, 
191. 

Statement  of  commerce  passing  the 
Falls  by  canal  and  by  river  from  iSiSO  to 
1887,  87,  1852. 

Dry-dock  facilities  on  the  Ohio  River, 
87, 1876-1901. 

Large  and  important;  chiefly  coal. 
Decrease  of  shipments  in  1893  probably 
due  to  ice  and  low  water,  93,  2545,  2546; 
94. 1930. 

Indiana  chuie, — Important;  coal  traffic 
largest,  93,  2551;  96,  2225.  Coal  tows, 
if  tney  have  to  await  their  tarn  to  get 
through  the  chute,  or  if  the  water  goes 
down,  have  to  be  passed,  boat  by  boat, 
through  the  canal,  thus  increasing  the 
cost  to  the  conRumer,  which  would  be 
prevented  if  there  were  a  continuous 
depth  of  8  f.  in  the  chute,  96,  2225. 


Contracts. 

1§69«  D.  C.  Hill,  timber  for  upper 
dam,  69,  277. 

Lewis,  Oliver  <V/  Phillips,  iron  for  upper 
dam,  69,  277. 

Shipley  &  Loyal,  labor  in  construction 
of  upper  dam,  69, 277 ;  delay  of  contract- 
ors, and  requirement  of  funds  on  other 
work  cause  unfilled  contract  to  be  con- 
cluded, 71,  458. 

M.  P.  Wood,  for  rock  excavation  inside 
of  the  apron  dam  (entrance),  70,  389; 
after  unsuccessful  efforts  to  do  the  work, 
contract  abrogated,  71,  453. 

1870*  H.  T.  Cook,  completing  new 
locks,  and  branch  into  canal,  70,  389; 
71, 467;  completed.  72,  443. 

Deveraux  &,  Son,  enlarging  section. 
No.  1,  70.  389;  completed,  71,  459. 

McGlincey  &  Co.,  enlarging  section 
No.  2,  70,  389 ;  extension  of  time  given, 
71.  457 ;  completed,  73,  527. 

Black  &  Co.,  enlarging  sections  Nos.  3 
and  4,  70,  389 ;  extension  of  time  given, 

71,  457;  completed,  72,  443. 

tSYl.  Sheehan  &  Loler,  construo- 
tion  of  retaining  walls,  and  grading  canal 
slopes,  72,  443,  448;  completed,  74,  567. 

Byrne  &  McKenzie,  construction  of  re- 
taining walls  of  section  No.  1,  71,  467; 
completed,  72,  443. 

J.  C.  Dennis,  construction  of  retaining 
walls  of  section  No.  2, 71, 467 ;  completed, 

72,  443. 

Boyle  &  Roach,  construction  of  retain- 
ing walls  of  sections  Nos.  3,  4,  and  5,  71, 
467;  completed,  72,  443;  also  construe-, 
tion  of  guide  walls,  and  rock  excavation 
below  new  locks,  71,  467 ;  73,  527 ;  com- 
pleted, 74,  567. 

M.  Gleason,  earth  and  rock  excavation 
in  new  branch,  71,467 ;  completed, 73,443. 

M.  S.  Lord,  moving  outer  protection 
wall  at  railroad  bridge,  71, 467;  73, 527; 
completed,  74,  567. 


(Continued  fzx)m  pa^e  866.) 

1880 $10,000.00,81,  1899. 

1881 60,000.00,  81.  1902. 

1882 86,000.00,  89.  1878;  88.  1527. 

1884 800,0d0.00,  84, 1699. 

1886 150,000.00,  86,  276. 

1888: 

Falls  of  Ohio  River,  including  L.  &  P.  Canal 150, 000. 00,  88. 1724. 

Indiana  Chute  Falls 15,000.00,88.1727. 

1890: 

Falls  of  Ohio  Rlyer,  including  L.  <Sc  P.  Canal 60, 000. 00,  90.  2212. 

Indiana  Chute  Falls 25,000.00,80.2216. 

1891  (relief  act) 2,128.87 

1892: 

Falls  of  Ohio  River,  including  L.  &  P.  Canal 60, 000. 00,  08.  2018. 

Indiana  Chute  Falls 35,000.00,98.2022. 

1894 60,000.00,96.2481. 

1894 20,000.00,96,2484. 

1896 10,000.00,  96,  2228. 

1897 350,000.00,  96.  2228. 

1898 152,250.00,  98.  1958. 

1899 15,000.00,99.2547. 

Method  of  partial  appropriations  increasing  estimated  cost  of  work,  74.  668;  76,  774;  76,  749;  77. 
607. 
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Ferrell  &  Clark,  constrnction  of  lower 
dam,  71,  467;  completed,  73,  527. 

I873«  Since  November,  all  work 
done  with  hired  labor,  75,  772. 

1884*  Salem  Stone  and  Lime  Co., 
lock-Bill  stone,  84,  1693. 

Bnrnet  &  Co.,  iron  dredge  hnll,  85, 
1803. 

1§§5.  I.  Malloy  and  G.  W.  Lewis, 
earth  and  rook  excavation,  85, 1811, 1812; 
86, 1569. 

Gleason  &  Gosnell,  rock  excavation, 
85  cents  per  c.  v.,  86, 1571. 

I8§6«  M.  A.  Sweeney  &  Bros.,  tow- 
boat,  86, 1577. 

1§§T«  Gleason  <&  Gosnell,  earth  ex- 
cavation, 17i  cents  per  c.  y.,  rock  removal, 
$1.05  per  c.  y.,  87,  1810. 

Salem  Stone  and  Lime  Co.,  masonry, 
$10.43  per  c.  y.,  87, 1840. 

M.  A.  Sweeney  d&  Bros.,  towboat  ma- 
chinery, 87,  1847. 

!§§§•  P.  H.  Sweeney,  gravel  and 
rock  revetment,  74^  cents  and  $1.20  per 
c.  y. 

Peaslee,  Ganlber  &  Co.,  axle  grease,  5 
cents  per  box. 

A.  H.  Dugan,  coal,  $4,622. 

M.  Nippert  &  Co.,  manila  rope,  $445.62. 

B.  B.  Cfonnor,  forage,  $215.40. 

Locke  &  Jacqnemine,  ice,  $60, 88, 1731, 
1732. 

1889.  A.  H.  Dngan,  coal,  $4,318.50. 
G.  Becker,  forage,  $177.25,  89,  1923, 

1924. 

1890.  A.  H.  Dugan,  coal,  $4,316.50. 
G.  Becker  and    S.    Bellville,   forage, 

$186.50,  90,  2224. 

1891.  Salem  Stone  and  Lime  Co., 
stone,  $7.40  and  $8  per  c.  y.,  91,  2390. 

B.  S.  Connor,  forage,  $290.50. 

A.  H.  Dagan,  coal,  $4,375,  91,  2398. 

189d.  G.  Becker  &  Co.,  forage, 
$259.90,  92,  2027. 

A.  H.  Dugan,  coal,  $6,085,  92,  2028. 

1899.  C.  Gegewald  Co.,  steel,  iron, 
and  woodwork  of  movable  dam,  $8,915.71, 
99,  2548. 

Documents  (not  printed  in  reports). 
Miscellaneous  H.  Doc.  83,  40th  Cong., 
2d  sess.  (History  of  State  and  Federal 
legislation  relative  to  Louisville  and 
Portland  Canal),  73,  530,  540. 

Encroaciinients. 

Relating  to  discharge  of  sewage  of  city 
of  Louisville  into  the  canal,  87,  1851^- 
1863. 

Enirineers. 

Chief  of  Enoikebrb.  Reports,  67, 
38;  68,  56;  69,  47,  277;  70,  63;  71,  61; 
72,  58;  73,  60:  74,  68;  75,  73;  76,  87; 
77,  92;  78,  106,  782;  79, 143,  1289;  80, 
191, 1728;  81,  258;  82,  252,  253;  83,  261, 
263;  84,  261,  262;  85,  281,  282;  86,  276, 


277;  87,  244-249, 1864;  88,  218,  219;  89, 
254-256;  90,  229.  230;  91,  295,  296;  92, 
283,  284;  93,  320,  321;  94,  293,  295;  95, 
828,  329;  96,  284,  285;  97,  364;  98,  347; 
99,  440;  1900,  503. 

Boards  of  Engineers: 

Convened,  1871,  tp  examine  new  locks 
(Louisville  and  Portland  €anal)  and  re- 
port cause  of  failure  of  miter  sills  (Nov. 
23, 1871),  and  plan  for  repair  or  modifi- 
cation. Considers  that  buoyant  effort  of 
gate  (in  excess  of  weight),  added  to  pres- 
sure of  gate  against  miter  sill,  caused  a 
lifting  of  voussoirs,  permitting  water  to 
pass  under.  Board  consider  plan  of  re- 
pair adopted  by  Mi^.  Weitzel  as  sufficient 
when  added  to  recommendation  that  each 
vonssoir  be  bolted  to  those  below,  72, 
460.  (Col.  Barnard,  Lt.  Col.  Foster,  and 
Mig.  Poe.) 

Convened  at  Louisville,  Ky.,  Jah.  28, 
1890,  by  8.  O.  No.  68,  to  examine  and  re- 
port upon  revised  project  for  the  improve- 
ment of  Indiana  Chute  and  the  Falls  of 
the  Ohio  at  the  head  of  the  Louisville  and 
Portland  Canal,  fieport,  90, 2217.  (Lt. 
Col.  Merrill  and  M%js.  Stickney  and  Mac- 
kenzie.) 

Constituted  by  S.  O.  No.  13,  Mar.  11, 
1899,  convened  Mar.  30, 1899,  Louisville, 
Ky.,  to  consider  and  report  on  revision 
of  project  for  improvement  of  the  falls. 
Report  (maps),  99,  2562.  ^Lt.  Col.  A. 
Stickney,  M<^.  Bixby^  and  Capt.  Zinn.) 

Engineers  in  Charge: 

Maj.  G.  Weitzel,  1867-82,  67,  38.  Re- 
ports, 68,  523,528;  69,273;  70,382;  71, 
457;  72,442,  452;  73,  526,  529;  74,666; 
75,  772:  76,  747;  77,  605,  607,  612;  78, 
783;  79,  1283,  1284,  1290;  (Lt.Col.)80, 
1723,1724,1727,1729;  81,  1899,  1904;  82, 
1877, 1880, 1903. 

Capt.  A.  Mackenzie,  in  temporary 
charge,  78,  106, 769.    Report,  78, 769. 

Maj .  F.  U.  Farquhar,  1882.    83, 260. 

Lt.  Col.  W.  E.  Merrill,  1882-86.  Re- 
ports, 83, 1527, 1533, 1539;  84,  1681, 1692, 
1699;  85,1803,1811. 

Maj.  A.  Stickney,  1886-90.  Reports, 
86,1569,1572,1574;  87,  1838,  1842,  1843, 
1855,1896;  88,1723,  1727,1728;  89,  1913, 
1917, 1920. 

Capt.  E.  Maguire,  1890-91.  Reports, 
90,  2211, 2215, 2221. 

Lt.  Col.  G.  J.  Ly decker,  1891-93.  Re- 
ports, 91, 2387, 2393,  2394 ;  92, 2015, 2020, 
2024 ;  93, 2543, 2549. 

Capt.  J.  G.  Warren,  1894-08.  Reports, 
94,  1929,  1933;  95,  2427,  2431;  96,2221, 
2224;  97,2441;  98,1951. 

Capt.  G.  A.  Zinn,  189&-.    Reports,  99. 
2545;  1900,3463. 
Assistants  : 

G.  R.  Eichbaum.     Report,  68, 539. 

Capt.  M.  B.  Adams,  73,60;  74,67.  Re- 
port, 74, 566. 
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Capt.  A.  Mackenzie,  75, 778.  Reports, 
75,  TO,  774,  784;  76,  747,  751,  757;  77, 
605,610;  79,769. 

P.  J.  Schopp,  75,  778.  Reports,  81, 
1902,1906;  82,  1879,  1908;  83,  1537;  84, 
1694:  85,1805,1813. 

8.  JE.  Palmer,  75, 778. 

Capt.  A.  N.  Lee.  ReT>ort8,  78, 769, 773, 
786;  79,  1284, 1285,  im 

T.  H.  Taylor.  Reports,  86,  1578;  87, 
1847;  8a  1733. 

G.  W.  8haw.  Reports,  86,  1571;  87, 
1840;  88,1727;  89,  1915,  1918;  90,  2212, 
2216:  91,2391;  92,  2020,  2022;  93,  2547, 
2552;  98,1955;  99,2551;  1900,3479. 

C.  L.  Comwell.  Reports,  86, 1573 ;  87, 
1862. 

J.  P.  Claybrook.  Reports,  87,  1842; 
88, 1726. 

R.  R.  Jones.  Reports,  89, 1916,  1924; 
90.  2213,2225;  91,  2391,2399;  92,  2018, 
202S, 

Lt.  H.  M.  Chittenden.  Report,  94, 
1931. 

J.  H.  Casey.  Reports,  98,  1954;  99, 
2549;  1900,  3467. 

Estimates.  (See  Plans  and  ProjecU,) 
By  Mf^.  Weitzel.  1868  (see  Projects), 
canal  on  Indiana  side  of  falls,  $3,470,000, 
68, 57, 530, 536, 537, 548,  together  with  an 
extension  and  enlargement  of  Louisville 
and  Portland  Canal,  $933,500,  68,  57, 531, 
535, 536, 537, 548, 5n4 ;  also  constrnction  of 
two  dams,  one  at  crest  and  other  helow 
falls,  $225,000.  Aggregate  cost  of  proj- 
ect, $4,628,500;  modified  by  required  sub- 
stitution of  lock  in  lower  dam  to  $4,818,- 
500, 68, 524.  If  canal  on  Indiana  side  be 
omitted,  estimate  reduced  by  omission  of 
$3,470,000,  and  reduction  in  cost  of  dams 
and  lock  of  $105,000  to  $1,243,500,  68, 
524;  69,  274;  78,  772;  79,  1283.  Esti- 
mates exceed  cost ;  cause  of,  74, 568 ;  75, 
774;  76,  749;  77,  607;  79, 1283.  Esti- 
mated cost  of  accessories  to  maintenance 
and  management  (for  1875-76),  $40,000, 
75,  784;  of  maintenance  and  superin- 
tendence (for  1876-77),  $60,087,  76,  764; 
(for  1877-78)  $45,600,  77,  617. 

Financial  statements. 

Liabilities :  Amount  to  be  assumed  by 
United  States  m  taking  control  of  canal, 
73,  536.  Receipts  and  disbursements  in 
management  of  canal,  75,  776,  781,  and 
subsequent  annual  reports. 

Legislation. 

A  charter  granted  by  State  of  Ken- 
tucky to  buila  a  canal  and  locks  at  falls, 
66,  iv,  264. 

History  of  State  and  Federal  legisla- 
tion relative  to  Louisville  and  Portland 
Canal. 


Miscellaneous  H.  Doe.  83,  40th  Cong., 
2d  sess,  73,  530,  540. 

Action  of  Conp^ess,  1872,  toward  free- 
ing canal  f^om  incumbrance  and  reduc- 
tion of  tolls  (not  to  exceed  5  cents  per 
ton)  to  an  amount  only  sufficient  to  pro- 
vide for  superintendence  and  repair,  72, 
444. 

Opposition  of  canal  company  to  rates 
of  toll  fixed  by  United  States,  72,  445. 

Supreme  Court  of  United  States  granted 
injunction  (Aug.,  1872)  against  canal  com^ 
pany  interfering  with  work  done  by 
United  States,  but  decided  that  canal 
company  alone  had  i>ower  to  regulate 
tolls,  72,  452 ;  73,  60,  527,  530. 

Legislative  action  of  State  of  Kentucky, 
1872,  authorizing  surrender  of  canal  to 
United  States  upon  certain  conditions, 
73. 534. 

Actof  Congress  May  11. 1872,  providing 
for  payment  of  bonds  of  canal  company 
and  transfer  of  all  property  to  United 
States,  74,  68. 

Necessity  of  legislation  regulating  pas- 
sage of  boats  through  canal,  75, 775, 776, 
784;  76,  750;  77.  607,  614,  619. 

Rules  proposed.  75,  781 ;  76,  756,  765. 

History  of  canal,  82,  1881-83. 

Laws  relating  to  the  Louisville  and 
Portland  Canal,  83, 1540;  87,  1857. 

Act  of  Congress  making  canal  free  from 
tolls  after  July  1, 1880,  80, 1724. 

Operations.^ 

1  §69-70.  Completion  of  apron  dam 
at  head  of  canal  and  one-  third  of  upper 
dam,  70, 382.  Accident  to  coffer  dam  pre- 
vented removal  of  rock  from  entrance,  70, 
383. 

l§TO-yi«  Progress  on  widening 
prism,  enlargement  of  entrance,  and  work 
on  new  locks,  71,  457.  Contract  for  re- 
moval of  rock  inside  apron  dam  (en- 
trance) abrogated:  dam  across  river  (up- 
per) delayed,  and  contract  concluded, 

71,  458. 

1871-72.  Upper  dam  half  completed 
by  hired  labor,  72,  57, 443.  Enlargement 
to  entrance j  widening  prism:  excava- 
tion of  basin  and  new  branch;  locks, 
gates,  and  machinery ;  rock  excavation  at 
outlet;  new  locks  and  lower  dam  from 
Indiana  side  to  Sand  Island  completed, 

72,  57,  443,  444.  Water  let  in  Nov.  23, 
1871,  when  miter  sills  gave  way,  72,  57, 
444 .  ( See  Board  of  /engineers. )  Cause  ot 
accident,  72,  452,  460.  Miter  sills  re- 
paired, 72, 57, 444, 452, 460.  Canal  opened 
to  commerce  Feb.  26,  1872,  72,  444;  73, 
529. 

l§79-78.  After  Nov.,  1873jall  work 
done  by  hired  labor,  75, 772.    Widening 


a  History  of  early  operations,  78,  776. 
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section  No.  2,  lower  dam;  gnide  walla 
completed,  73,  527. 

18T8-74.  Rock  excavation  at  head 
and  foot  of  canal ;  also  upper  dam  nearly 
completed ;  on  account  of  nigh  proposals 
work  done  by  hired  labor,  74,  68,  667. 
Cost  of  rock  excayation,  $8.83  and  $9.82 
per  c.  y.,  74,  568. 

18Y4-7ft«  Repairs  and  extension  of 
lower  dam,  repairs  to  upper  dam,  rook 
excavation  at  head  of  canal;  cost,  $4.96 
per  c.  y.,  75,  772. 

1  §T5-T6«  Limited  (by  h.  w.  and  ac- 
cident to  coffer  dam)  to  removal  of  600 
c.  y.  of  rock  from  entrance,  76,  748. 

1  §  76-T  7»  No  work  done  on  account 
ofh.  w.,  77,92,606. 

l§7T-7§.  5,659  c.  y.  rock,  817  c.  y. 
earth,  and  iron  barge  removed  from  head 
of  canal.  Cross  dam  at  head  of  falls  ex- 
tended 128  f.,  78, 106,  769,  782. 

I  §  7  8- Y9«  Progress  on  movable  dam 
at  head  of  falls,  79, 143.1283,  1285, 1288. 

1  §  T 0~§0.  Progress  on  improvement 
of  Indiana  Chute,  80, 1723.  Operation 
and  maintenance  of  canal,  80, 1724. 1729; 
60,934  c.  y.  excavated  from  canal,  80, 
1727. 

1§80-§1«  Progress  on  Indiana  Chute, 
81,  1899, 1902.  Operation  and  mainte- 
nance of  canal,  81,  1904;  61,598  c.  y. 
dredged  from  canal,  81, 1909. 

1M81-89.  Progress  on  Indiana  Chute, 
82, 1877.  Operation  and  maintenance  of 
canal,  82, 1903, 1908;  82,198  o.  y.  dredged 
from  canal,  82, 1908. 

l§89-§8.  Progress  on  Indiana  Chute, 
83, 1527.  Operation  and  maintenance  of 
canal;  111,916  c.  y.  dredged  from  canal, 

83,  1533, 1537. 

l§§3-§4«  ProgressonlndianaChute, 
84, 1681.  Operation  and  maintenance  of 
canal :  100,760  c.  y.  dredged  from  canal, 

84,  1692,  1694. 

18 §4-85*  Operation  and  mainte- 
nance of  canal,  85,  1803;  79,975  c.  y. 
dredged  from  canal;  rebuilding  middle 
miter  sill ;  pipes  for  removal  of  debris 
placed  in  new  locks ;  new  dredge  in  proc- 
ess of  construction  with  repairs  to  old 
dredge.  85,  1804,  1805;  817  c.  y.  earth 
and  2,363  c.  y.  rock  removed  in  enlarge- 
ment of  canal  entrance,  85, 1811, 1813. 

1 885-8 O*  On  canal  enlargement 
121.402  c.  y.  earth,  16,986  c.  y.  solid  rock, 
4,484  c.  y.  loose  rock,  and  15,226  c.  y.  dry 
wall  removed,  86, 1571 ;  451  c.  y .  rock  re- 
moved from  Indiana  Chute,  and  repairs 
made  to  cross  dam,  86, 1572, 1573.  Opera- 
tion and  maintenance  of  canal,  86,  1574, 
1578;  102,312  c.  y.  dredged  from  canal; 
completion  of  dredge  hull;  repair  of 
locks,  86,  1574, 1578. 

I886-8T.  On  canal  enlargement, 
29,143  c.  y.  earth,  40,666  c.  y.  solid  rock. 


8,963  c.  y.  loose  rock,  and  5,785  c.  j,  dry 
wall  removed ;  630  o.  y.  masonry  laid,  87. 
1838,  1841.  On  enlargement  of  canal 
basin,  66,246  o.  y.  earth  and  341  c.  y.  rock 
removed,  87, 1838, 1842.  Repairs  to  dams 
at  Indiana  Chute,  87,  1842.  Operation 
and  maintenance  of  canal,  87,  m2,1848; 
106,720  c.  y.  dredged  from  canal,  87, 1849. 

1 88T-88.  49,883  c.  y.  solid  loc^  195 
c.  y.  loose  rook,  1,908  c.  y.  dry  wall,  and 
9,185  c.  y.  earth  excavated  in  enlargement 
of  upper  portion  of  Louisville  and  Port- 
land Canal ;  4,928  c.  y .  maaonry  laid  in 
new  canal  wall;  42,549  o.  y.  earth  and 
3,234  c.  y.  rock  excavated  ftt>m  basin  at 
head  of  locks ;  construction  and  repair  of 
plant,  88, 1726.  Removal  of  rock  reef 
and  repairs  to  cross  dam  and  guiding 
dike  at  Indiana  Chute,  88, 1728.  Opera- 
tion and  care  of  canal,  88, 1728, 1733. 

1888-89.  2,491  c.y.  earth  excavated 
in  canal  enlargement ;  purchase  and  con- 
struction of  plant,  89, 1916;  7,682  o.  y. 
earth  excavated  in  enlargement  of  cansd 
basin,  89, 1917.  Operation  and  care  of 
canal,  89, 1920. 

I  f«  89-90.  12,998  c.  y .  rock  excavated 
in  enlargement  of  canal  basin;  1,585  c.  y. 
stone  taken  from  old  wall  and  built  into 
new  canal  basin  wall,  90,  2214,  2215. 
Operation  and  care  of  canal,  90,  2221. 

I890-91.  3,784  c.  y.  and  171  c.  y. 
rock  excavated  in  enlargement  of  canal 
basin  above  the  locks,  and  469  c.  y.  of 
masonry  built,  91,  2388;  8,072  c.  y.  rock 
removed  in  enla^ement  of  upper  portion 
of  canal,  91,  2389.  Operation  and  care 
of  Louisville  and  Portland  Canal,  91, 
2394. 

1891-9*<{.  15,299  c.  y.  earth  and 
42,856  c.  y.  rock  excavated  in  enlarge- 
ment at  head  of  canal,  92,  2016;  11,760 
c.  y.  earth  and  3,364  c.  y.  rock  excavated 
in  canal  enlargement  above  the  locks, 
and  3,704  c.  y .  of  masonry  placed  in  new 
wall:  1,570  c.  y.  rock  removed  from  old 
canal  wall,  92,  2017.  Old  guiding  dike 
at  Indiana  Chute  raised  and  repaired; 
cross  dam  repaired  and  rebuilt  above 
water  line;  1,474  c.  y.  rock  removed,  92, 
2021.  Operation  and  care  of  Louisville 
and  Portland  Canal,  92,  2024. 

1893-98.  13,362  c.  y.  rock,  and 
34,486  c.  y.  earth  excavated  and  removed; 
3,371  c.  y.  masonry  laid ;  in  enlargement 
of  canal  (progress  map),  93, 2544. 

Indiana  C*m<«.— 27,585  c.  y.  rock  exca- 
vated and  removed,  and  some  deposited  in 
dikes,  (progress  map),  93, 2551. 

1898-94.  141,593  c.  y.  earth,  and 
22,744  c.  y.  rock  excavated;  6.082  e.  v. 
masonry  laid ;  and  about  2,544  c.  y.  old 
wall  removed,  94, 1930. 

Indiana  CAuto.— Cross  dam  at  falls  crest 
repaired,  94, 1934. 
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1894-95.  7,467  c.  V.  stone  transferred 
from  north  to  sonUi  side  of  oanal  wall; 
1,032  c.  y.  masonry  placed  in  new  wall ; 
temporary  dam,  requiring  2Q2,349f.,  b.  m., 
lamber  and  5,500  c.  y.  stone  filling,  bnilt; 
43,724  0.  y .  earth  excavated  and  removed ; 
5,192  c.  V.  solid  rock  blastecl ;  ffuide  dike 
repaired,  reqnirine  10,000  f.,  Inmber,  b. 
m. :  storehoase  bnOt  (progress  map),  95, 
2429. 

Indiana  Ckuie, — 1,736  c.  y.  rock  exca- 
vated and  most  of  it  removed  from  chan- 
nel above  railroad  bridge;  cross  dam 
repaired,  using  63,000  c.  f.  b.  m.  Inmber; 
and  movable  dam  repaired  (progress 
map),  95, 2431, 2432. 

189T-98.  Retaining  wall  at  the 
westerlv  end  of  the  enlargement  at  the 
head  of  the  canal  completed;  drilling, 
blaiting  and  removal  of  material  con- 
tinued south  of  the  new  north  wall; 
guiding  dike  and  cross  dam  repaired, 
between  Middle  and  Indiana  chutes: 
water  diverted  from  Indiana  Chnte,  ana 
exposed  rock  drilled  and  blasted;  stone 
dike  west  of  Willow  Point  under  con- 
struction (progress  maps,  plans,  photo- 
graphs of  compressor  boat,  and  photo- 
graphs of  exposed  bed  of  Indiana  Cunte), 
98  1962. 

i  §98-99.  103,833  c.  y.  earth  and 
mud,  and  19.110  o.  y.  rock  removed  from 
the  head  of  the  canal,  unsuccessful  at- 
tempt made  to  close  opening  in  cross  dam 
at  Indiana  Chute;  stone  dike  at  Willow 
Point  completed;  area  to  be  excavated, 
drilled,  graded,  and  partly  blasted;  dike 
increased  at  Wave  Kock;  blasting  and 
drilling  in  progress,  99, 2546. 

1899-1900.  At  head  of  canal  con- 
crete and  Boule  dams  complete ;  earth 
and  rock  excavation  on  old  section  3 
practically  completed ;  almost  all  of  guide 
dike  and  cross  dam  removed;  drifling; 
in  Indiana  Chute  excavation  carried  on; 
16,242  c.  y.  rock  removed,  and  26,083  c.  y. 
rock  excavated  from  Wave  Rook  and 
placed  in  base  of  dike ;  dike  almost  fin- 
ished to  snbgrade  (photographs),  1900, 
3464. 

Physical  characteristics. 

At  Falls,  66,  iv,  264. 

Distance  from  Pittsburg  to  Falls,  615 
lAiles.  from  Falls  to  Cairo,  400  miles,  66, 
iv,  2o4.— Corrected  by  subsequent  sur- 
veys, 967  miles,  69, 52, 353. 

Amount  of  sediment  deposited  in  locks. 
76.759;  77,611. 

Description  of  Falls,  82, 1881. 

Analysis  of  water  in  Louisville  and 
Portland  Canal,  87, 1863.  (See  Encroach- 
menU,) 

Ice  and  1.  w.  hinder,  in  their  season, 
navigation,  93. 2545, 2546. 


Plans.    (See  E$timaie8  and  Prcj&fU.) 

Description  of  various  routes  examined, 
68,541. 

System  of  suspending  lock  gates  de* 
fective;  abandonment  of  rollers,  77,618. 

By  Mi^.  Weitzel,  1882,  conversion  of 
1.30()  f.  additional  dam  on  crest  of  the 
Falls  into  movable  dams ;  enlargement  at 
head  of  canal ;  construction  of  an  inde- 
pendent coal  canal ;  for  widening  present 
canal;  for  gates  in  canal  branch  above 
new  locks ;  for  new  lock  parallel  to  pres- 
ent locks ;  for  new  drv  dock ;  for  enlarg- 
ing basin  at  head  of  locks;  estimate, 
$5,915,108,  82,  1893-1902.  Reasons  for 
modifications,  83,  1539. 

By  Maj.  Stickney,  1887,  enlargement  of 
the  dry  dock  at  Louisville;  estimate, 
$310,416,  87, 1896-1900. 

Private  (State  and  corporate) 
ivork. 

Louisville  &  Portland  Canal  Co.,  char- 
tered by  the  State  of  Kentucky,  with  au- 
thority to  build  looks  and  a  canal  on 
Kentucky  side  of  Falls.  Canal  com- 
menced 1825  and  boats  passed  through 
1828.  Locks  originaUy  184  f.  by  50  f. ;  In 
1865  two  new  locks  completed,  390  f.  by 
80  f.  66,  iv,  264. 

History  and  description  of,  68,  531; 
69,  278;  70,  385:  73,  531,  538;  78,  776; 
82, 1881 ;  87, 1852 ;  Miscellaneous  H.  Doc- 
83,  40th  Cong.  2d  sess..  73,  530,  540. 

Canal  Co.  claimed  that  the  appropria- 
tion of  1872  ($300,000)  was  upon  condi- 
tion that  tolls  be  reduced  to  5  cents  per 
t. ;  deny  right  of  United  States  to  so  re- 
duce, and  oppose  application  of  appro- 
priation, 72, 445, 449 ;  ii^ unction  granted 
by  Supreme  Court  against  Canal  Co.  in- 
terfering with  work,  72,  452;  73,  527, 
530. 

State  of  Kentucky,  1872,  authorize 
transfer  of  canal  to  United  States,  73, 
534. 

Proposal  of  compiiny  to  surrender,  73, 
530,  534,  539;  accepted  by  United  States 
and  provision  made  by  act  of  Congress  to 
complete  transfer,  75, 777;  transfer  made 
Juno  11,  1874,  75,  778.  Right  of  the  city 
of  Louisville  to  grant  use  of  canal  prop- 
erty interferes  with  management  of,  by 
United  States,  76,  759,  765.  (See  LegU- 
laiion.) 

History  of  the  canal,  82,  1881-1893; 
87,  1852. 

Projects.  (See  Estimatea  and  Plans,) 
A  company  chartered  by  the  State  of 
Kentucky  to  build  and  operate  a  canal 
with  locks  at  Louisville  began  work  in 
1828,  and  opened  the  oanal  to  traffic  in 
1830,  at  a  cost  of  $1,019,277,  66,  iv,  264; 
82,  1882. 
By  acts  of  Congress  of  May  13,  1826, 
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and  March  2,  1829,  the  United  States 
became  the  owner  of  2,386  eharea  of  the 
stock  of  the  company  at  a  cost  of  $233,500. 
M%j.  G.  Weitzel,  1868,  canal  and  locks 
on  Indiana  side,  canal  120  f.  wide;  6  f.  of 
water  on  miter  sill ;  locks  100  f,  by  400  f., 
68,529:  lockaffe24f.intwolifts;  length 
of  canal  2.7  miles,  68,  530,  together  with 
extension  and  completion  of  LouisTille 
and  Portland  Canal  (see  Private  and  oor- 
paraie  work)  to  width  of  90  f  . ,  with  6  f.  of 
water  on  miter  sills;  locks  335  f  bySO  f., 
68, 531.  together  with  masoiiry  diun  on 
crest  ot  rocks  in  front  of  LonisTillei  and 
a  timber  dam  at  (foot  of  Falls)  Falling 
Run;  both  dams  to  be  provided  with 

S roper  sluices,  68,  535.  Project  modi- 
ed  by  substitution  of  crib  in  place  of 
masonry  dam  (upper),  also  look  in  lower 
dam,  68,  523;  so  mucn  of  above  project 
as  tne  oonstrnotion  of  upper  and  lower 
dam,  with  lock  at  latter,  and  extension 
and  enlargement  of  present  Louisyille 
and  Portland  Canal  approved,  69,  48, 
273;  development  of  project  requires  the 
enlargement  of  entrance  (upper)  to  canal, 
with  extension  and  completion  of  apron 
dam  (to  prevent  boats  being  drawn  on 
rocks),  with  removal  of  all  rook  within 
the  area  to  depth  of  6  feet,  '69,  273; 
necessity  of  protecting  upper  dam  by 
substitution  of  rock  on  the  apron'  in  place 
of  sand  and  gravel,  70,  385 ;  location  of 
lower  dam  changed  to  head  of  Sand  Is- 
land, 71,  459;  necessity  of  raising  outer 
protection  wall  (next  to  river),  72,  446; 
miter  sills  gave  way  upon  filling  of  the 
looks,  72,  452,458,460;  modified  con- 
struction of  (see  Board  of  engineort),  72, 
458,460. 

Between  1868  and  1875,  inclusive, 
$1,463,200  was  appropriated  for  the  im- 
provement of  the  Falls  of  the  Ohio  and 
applied  to  the  enlargement  of  the  canid 
and  the  improvement  of  Indiana  Chute. 

In  1874  the  Government  assumed  con- 
trol of  the  canal,  and  on  July  1,  1880.  in 
accordance  with  the  act  of  May  18, 1880, 
the  canal  was  made  free  from  all  tolls. 

The  summarized  cost  of  the  works 
stated  as  about  $4,800,000,  82,  1882-93. 

Modification,  1875,  of  original  project, 
i.  e.,  to  diminish  opening  of  Indiana 
Chute  (upper  dam)  to  600  £,  and  increas- 
ing by  400  f.  the  middle  chute,  75,  773; 
closing  middle  chute  and  400  f.  of  Indiana 
Chute  by  Chanoine  wickets,  76,  748;  77, 
605.  (See  Operation*.)  Histoid  and  de- 
scription of  the  work,  78,  776.  Descrip- 
tion of  lock  details,  78,  780. 

The  project  was  modified  in  1883  to 
provide  for  the  enlargement  of  the  ex- 
isting canal  b^  moving  its  northern  wall 
to  the  north  limit  of  the  canal  property; 
the  removing  of  the  present  Riding  dise 
and  cross  dam ;  the  construction  of  a  dam 
along  the  easterly  line  of  the  Louisville 


Cement  Company's  property,  and  thence 
to  the  southern  end  of  the  opening  for 
Middle  Chute;  estimate,  $1,^,363,  83, 
1539;  85, 1812. 

'  Indiana  Chute:  The  object  of  this  work 
was  to  render  the  channel  over  tibe  Falls 
navigable  for  coal  boats  at  all  stages 
when  they  could  reach  Louisville,  oy 
widening  the  crooked  and  narrow  chan- 
nel by  rock  removal,  and  facilitating 
navigation  by  building  guiding  dikes. 
The  amount  appropriated  for  the  work  to 
June  30,  1887,  was  $125,000;  estimated 
cost  of  completion,  $130,000,  87, 1483. 

In  1890  the  Board  of  Engineers  recom- 
mended the  excavation  of  the  reduced 
area  at  the  head  of  the  cana^  the  exten- 
sion of  the  bear-trap  structures,  and  the 
construction  of  a  dam  parallel  to  the 
Kentucky  shore,  as  planned  by  M%j. 
Stickney;  also  tne  continuation  of  ex- 
cavations in  Indiana  Chute,  the  exten- 
sion of  the  guiding  dike  upstream,  and 
the  elevation  of  the  crib  dilce  on  north 
side  of  Indiana  Chute ;  estimated  cost  of 
completing  enlargement  at  head  of  Louis- 
ville and  Portland  Canal  as  reoom- 
mended  by  the  Board,  $710,^.40,  and 
for  completion  of  work  at  Indiana  Chute, 
$138,610.97,  90,  2218-2220;  91,  2390, 
2393. 

Estimated  quantity  of  work  required 
to  be  done  under  existing  project,  and 
table  showing  amount  accomplished,  95, 
2428;  96,2222. 

By  Capt.  Warren,  1894-95,  applying 
available  f^snds  to  building  a  750-f.  long 
temporary  crib  dam  between  guide  dike 
and  new  wall,  to  allow  completed  part 
of  work  to  be  thrown  open  to  traffic; 
and  to  miscellaneous  work,  95, 2428. 

Act  of  1896  consolidated  with  this 
work  that  for  the  improvement  of  Indi- 
ana Chute,  96, 2223. 

In  1897,  after  water  had  been  diverted 
from  Indiana  Chute,  it  was  found  that 
the  quantity  of  rock  to  be  excavated  had 
been  underestimated,  98, 1952. 

Board  of  Engineers,  1899,  modified  ex- 
tent of  area  to  be  excavated,  and  de- 
termined definitely  the  character  of  the 
structures  to  be  erected  in  the  enlarge- 
ment of  the  head  of  the  canal,  99, 2553. 

Surveys. 

For  ship-canal  around  Falls  began 
July,  1867,  68,  56,  528;  previous  surveys 
(Capt.  Cram,  1844,  Col.  Long,  1849),  not  to 
supersede  required  surveys;  minute 
character  of  last  (1867),  68,  528,  541, 552; 
various  routes  examined,  6i3, 541. 

Showing  proposed  changes  at  head  of 
canal,  83, 1539;  85, 1812. 

Indiana  Chute,  86, 1572. 

Maps.    (See  Operationg,  1891^1900,) 
In  vicinity  of  Falls,  78, 780. 
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OHIO  RITJBBp-Continaed. 
Part  €•— Masklniraiii  River,  Ohio  (ice  liarbor  at  moatii). 


Appropriattons*"   (See  page  852.) 

Commerce. 

Important,  79, 1367. 

Contracts. 

1S80*  T.  B«  Townaend,  dimeiiaion 
stone,  80, 1790. 

1889.  8.  G.  Spragne,  round  timber, 
82, 1937.  W.  H.  Ewlng  &,  Co.,  sqaare 
timber,  82, 1937. 

1884.  Marietta  Chair  Co.,  timber, 
85,  18^.  Dawes,  Irish  &  Co.,  round 
piles,  12  cents  per  1.  f.,  85. 1822. 

1 889.  D.  M.  Wolf,  white-oak  timber, 
$32  per  m.  f.,  B.  M.,  89, 1890. 

1891.  Qrifflth  &  Wedge  Co.,  lock 
machinery,  $2,706.64,  92, 19i98. 

Docnments.    (Not  published  in  re- 
ports.) 
M^.  Merriirs  report.  H.  Doc  60,  41st 
Cong.,  3d  sess.,  71,  392. 

Eairineers. 

Chief  of  Enginbebs.  Beports,  70, 
32;  71,60;  78,  108;  79,  146;  80,  194; 
81,  262;  82,  257;  83,  264;  84,  263;  85, 
283;  86,  274;  87,  240;  88,  216;  89,  252; 
90,  227;  91,  293;  92,  281;  93,  316;  94, 
288;  95,  320;  96,  277. 

Enoineers  in  Charge  : 

Mta.  W.  E.  Merrill,  1871-92.  Reports, 
71,^,393,394;  79,1365;  (Lt.CoI.)80, 
1789;  81,19^;  82,1934;  83,1555;  84, 
1703;  85, 1821;  86,  1546;  87,  1813;  88, 
1683;  89, 1888;  90,  2198;  91,  2367. 

Msg.  A.  Stickney,  1892-95.  Reports, 
92,  1907,  1998;  (Lt.  Col.)  93,  2502;  94, 
1874;  95,  2368. 

Maj.  W.  H.  Hener,  1886.  Report,  96, 
2103. 

Absistakts: 

T.  P.  Roberts.    Report,  79, 1366. 

W.  Weston.  Reports,  85,  1823;  88, 
1684. 

Lt.  C.  E.  Gillette.    Report.  91,  2368. 

E.  Moeser.    Report,  92, 1997, 1999. 

Estimates.    (See  PrcjecU.) 

By  T.  P.  Roberts,  new  masonry  lock, 
$225,500,  79,  1366, 1371. 

Leffai  proeeedinn* 

Steps  taken  to  obtain  title  to  certain 
gronnd  abont  look,  96,  2104. 

Leifislation. 

Immediate  action  nnder  appropriation 
of  1879  prevented  by  legal  dimcalties, 
80, 1789. 

Obstructions. 

Baltimore  &  Ohio  Southwestern  Rail- 
way bridge,  proposed  change  of  draw  to 
opposite  Bide  (see  PrcijeoU),  93, 2504;  94, 


Operations. 

l§79-§0.  549  c.  y.  dimension  stone 
and  1,280  c.  y.  rabble  delivered,  80, 
1790. 

1§80-81.  Cofferdam  built;  upper 
end  of  lock  extended  40  f.  into  bank,  81, 
1950, 

18§l-89.  2,587  c.  y.  dimension 
stone  and  the  same  quantity  of  rabble 
delivered ;  5,500  o.  y .  excavated ;  founda- 
tion piles  driven;  9,000  s.  f.  lock  floor 
and  2,700  c.  y.  concrete  and  masonry 
laid,  82, 1936. 

1889-§8  2,600  c.  v.  excavated: 
piles  driven;  1,350  s.  f.  lock  floor  and 
1,099  0.  y .  concrete  and  masonry  laid ;  2 
lock  gates  hung,  83, 1556. 

1884-85.  11,080  c.  y.  excavated; 
foundation  piles  driven;  4,855  c.  y.  con- 
crete and  masonry  laid,  85. 1824. 

1886-87.  Stone  cutting  for  look 
masonry  in  progress ;  failure  of  masonry 
on  part  of  the  work  through  action  of 
cement  used,  87, 1814. 

1887-88.  300  1.  f.  of  cofferdam 
built:  10,700  c.  y.  excavated  from  lock 
chamber ;  1,474  bearing  piles  driven  and 
capped  for  lock  floor  and  walls;  2,150  s. 
f.  of  lock  floor  laid,  88, 1684. 

1888-89.  250  c.  v.  concrete  and  300 
c.  y.  of  masonry  laid,  and  quantity  of 
stone  cut,  89, 1889. 

1 8  89H90.  Lock  floor  and  lo  wer  mi  ter 
sills  laid,  and  lock  walls  partly  com- 
pleted, 90,  2199. 

1890-91.  River  wall  completed; 
land  wall  in  process  of  construction; 
miter  sills  completed  and  upper  gates  in 
position,  91,  2368. 

1891-9d.  Land  wall  completed; 
lower  gates  built  and  placed  in  position, 
and    lock    machinery    completed    and 

{»laced ;  2,287  c.  y.  mud  removed  from 
ock  chamber;  lock  opened  to  naviga- 
tion, 92,  1997.  Oi>eration  and  care  of 
ice  harbor  and  lock,  92, 1998. 

1895-96.  Alterations  made  to  rail- 
way bridge  (see  Prajeeis),  96,  2104. 

Pliysicai  cliaracteristics. 

Discharge  of  the  Ohio  at  Marietta  Is- 
land, 71,  &3. 

Private  (State  and  citj)  worii. 

Snags  removed  by  city  oi  Marietta; 
also  agree  to  keep  channel  on  Ohio  side 
clear  fbr  five  years,  71.  395.  Lock  180  f. 
long,  35  f.  wide,  lift  or  Hi  f.,  and  dams 
built  by  the  State  of  Ohio  in  1838,  79, 
1367, 1368. 

Projects.    ( See  S$iimate$, ) 

By  Lt.  Col.  Merrill,  1879,  construction 
of  an  ice  harbor  by  means  of  a  lock  and 
dam,  admitting   boats  f^om  the  Ohio 


al879 taO.OOO.  70. 146 

1880 60,000.  80. 1790 

1881 80.000.  81.  1961 

1882 40,000,88.  1937 


1884 160.000.84.1708 

1886 87.500,  86, 1646 

1888 60.000,  88, 1688 

1890 80.000.  00.  2199 
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OHIO  RITEB^Contiiiaed. 
Part  €•— MnsUiiffain  River,  Ohio  (in  iiarlN^r  at  movCli)— Oonfd. 


Riyer  to  the  Maskingam;  lock  400  f. 
in  length  hetwe^n  miter  silla,  and  56  f. 
wide ;  new  masonry  inlet  to  mill  race ; 
extending  dam  through  present  lock, 
and  constrnotion  of  new  dam  bridge; 
also  dredging  below  lock;  estimate, 
$216,400,  79,  1365;  80,  1790;  83,  265. 

Increased,  1883,  to  $246,000,  83,  265, 
1557. 

Increased,  1885,  to  $296,000,  85, 1821. 

In  1889  $15,000  was  estimated  as  re- 
q^iired  for  completion,  89, 1890. 

In  1893  Lt.  Col.  Stickney  estimated  it 
wonld  cost  $10,000  to  put  lock  in  good 
order,  93,  2503. 

Act  of  1894  provided  that  as  much  as 
necessary  of  the  funds  belonging  to  the 
"  Taylorsville  lock  appropriation '' 
might  be  nsed  for  completing  work  at 
ice-harbor  lock,  and  also  provided  for 


necessary  alterations  in  Baltimore  &, 
Ohio  Southwestern  Kwy.  bridge  to  make 
lock  accessible  to  Ohio  River  commerce, 
requiring  the  substitution  of  a  drawspan 
for  existing  fixed  span,  the  U.  S.  to  do  all 
the  work  except  that  for  the  superstruc- 
ture, payment  to  be  made  irom  available 
funds  for  care  and  maintenance  of  pab- 
lio  works,  95,  2369. 

Surveys. 

Ordered  by  act  of  July  11,  1870,  as- 
signed to  Maj.  Merrill,  and  made  under 
his  direction  in  1871,  71,  392.  Report, 
71,  393. 

Of  Muskingum  River  below  second 
dam,  to  ascertain  its  adaptability  for  an 
ice  harbor,  1878,  78,  108;  made  by  T.P. 
Roberts.    Report,  79, 1868. 

Maps.    85,  1824. 


Part  D.— Cincinaatiy  Oliio— (Harbor  of  retaipe  Urom  ice  floes). 


A  ppropriation9.<<    (See  page  852. ) 

Commeree. 

Losses  occasioned  by  ice  floods  of  1876- 

77,  78,  817-819. 

Area  required  for  a  harbor  of  refuge, 

78,  820. 

Table  showing  dates  of  closing  and 
reopeninji;  of  navigation,  78,  821. 

Necessity  of  some  improvement  at  Four- 
Mile  Bar,  78,  829. 

In  1893  commerce  was  not  of  sufficient 
importance  to  Justify  the  cost  of  ice  har- 
bors, 94, 1891. 

Contract. 

1879«  J.  J.  Shipman,  constructing 
dikes,  79, 1355. 

Docaments.  (Not  printed  in  reports.) 
S.  Doc.  39, 44th  Cong.,  2d  sees.,  on  avail- 
ability of  Mill  or  Taylor's  Bottom  for  an 
ice  harbor,  78,  824.  H.  Doc.  34,  44th 
Con^.,  2d  sess.,  on  availability  of  Mill 
Creek  for  an  ice  harbor,  78,  826. 

Engfineers. 

Chief  of  Ekginbers.  Reports,  78, 
108;  79,  146;  80,194;  81,  262;  82,  256; 
83,  265;  84,  263;  85,  284;  86,  275;  87, 
241 ;  93,  320 ;  94,  289. 

Board  of  Engineers.  Convened,  1878, 
to  report  upon  the  construction  of  a  har- 
bor or  harbors  of  refuge  from  ice  floes  at 
or  near  Cincinnati,  Ohio.  The  Board 
reported  that  the  appropriation  of  1878 
could  be  best  expended  oy  constructing 
dikes  at  Four-Mile  Run  (10  miles  above 
Suspension  Bridge),  which,  by  holding 
tbe  ice.  would  prevent  the  habitual  gorg- 
ing at  Medoc  Bar  (19  miles  below  the 
bridge),  from  which  point  the  ice  even- 


tuallv  backs  up  to  Cincinnati.  Report, 
79,  1356.  (Col.  Z.  B.  Tower  and  M%js. 
Merrill  and  C.  R.  Suter.) 

Engineers  in  Charge: 

Mai.  W.  E.  Merrill,  1878-87.  Reports, 
78,  814;  79,  1355;  (Lt.  Col.),  80, 1788; 
81,  1948;  82,  1934;  83,  1557;  84,  1703; 
85, 1825;  86,1549;  87,  1822. 

Lt.  Col.  Stickney,  1894.  Report,  94, 
1890. 

W.  Weston  and  L.  Petitdidier,  78, 829. 
Lt.  W.  C.  Langfitt.    Report,  94, 1891. 


(See  Plans  and  Projects.) 
By  Maj.  Merrill,  ice  harbors :  1st,  at  the 
mouth  of  Little  Miami  River,  $813,983, 
78,  823,  824;  2d,  at  Crawfish  Creek, 
$322,600,  78,  824;  3d,  at  month  of  Lick- 
ing River,  $741,000,  78,  825;  4th,  at  Wil- 
low Run,  $615,600,  78, 825;  5th,  at  Pleas- 
ant Run,  $701,350,  78,  826.  For  ice 
breakers,  $176,000,  79, 1362. 

Operations. 

1879-§0.  Dike  on  Ohio  side  ex- 
tended to  fall  lenffth  of  2,135  1.  f. ;  Ken- 
tucky dike  located  and  work  commenced, 
80  1788. 

1880-81.  Ohio  dike  finished  and 
Kentucky  dike  partly  completed,  81, 
1948. 

1884-85.  450 1.  f.  of  dike  built,  85, 
284. 

1885-86.  2,050  1.  f.  of  dike  built, 
completing  second  dike,  86, 1549. 

1886-87.  Construction  of  the  third 
dike  at  Four-Mile  Bar,  87,  822. 

Physical  ctaaracteristies. 

History  of  ice  flood  of  1876-77,  78, 814. 


al878 $60,000,78,108;  79,146 

1882 16,000,  8S,  1984 


1884 117,000,  84,  26S 

1886 U^,  86, 1560 
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OHIO  RIVERr-Oontiiiaed. 

Part  !>•— CimcinMatl,  Ohio— (Harb#r  of  retake  nrom  ice  floes)— 

Continned. 


Table  of  gauge  readings,  78.  823. 

Sedimentary  depoeitB,  79, 1360. 

Description  of.  Much  excavating 
woold  be  reanired  at  Crawfish  and  Mill 
creeks  to  make  a  basin  that  could  be  en- 
tered at  low  stages  without  locks.  94, 
1891. 

Plans.    (See  EsUmates  and  PrujecU. ) 

By  Maj.  Merrill,  construction  of  bar- 
oors  of  refuge  ft'om  ice  floes : 

1st,  at  month  of  Little  Miami  River,  by 
dredging,  paving,  and  construction  of 
sluices,  dams,  etc.,  aflfording  an  area  of 
31  acres,  78, 823;  objections,  78, 827. 

2d,  at  Crawfish  Creek,  affonling  an  area 
of  13  acres,  78, 824 ;  advantages,  78, 827 ; 
objections,  79, 1360. 

3d,  at  Mill  or  Taylor's  Bottom,  78, 824 ; 
objections,  78, 825. 

4th.  at  mouth  of  Licking  River,  afford- 
ing an  area  of  9.8  acres,  78, 825. 

5th,  at  Willow  Run,  affording  an  area 
of  19.3  acres,  78,  825 ;  advantages,  78, 
827;  objections,  79,  1360. 

6th,  at  Mill  Creek,  objectionable,  78, 
826. 


7th,  at  Pleasant  Run,  affbrding  an  area 
of  30.3  acres,  78, 826 ;  objections,  78, 827. 

Other  methods  of  protection :  Ist,  ice 
breakers;  2d,  sheer  booms;  3d,  harbor 
boats,  78,828;  79, 1361-1363. 

Projects.  (See  Estimates  and  Plans.) 
By  MaJ.  Merrill,  1878,  protection  from 
ice  floes  by  construction  of  dikes  at 
Four-Mile  Bar;  estimate,  $18  per  1.  f.,  78» 
829;  79,  1364.  Approved  by  Board  of 
Engineers  (see  Board  of  Engineers) ,  79, 

By  M%j.  Merrill,  1881.  third  dike  at 
Four-Mile  Bar,  2,200  f.  in  length ;  esti- 
mate, $33,000,  81, 1949. 

Lt.  Col.  Stickney,  1893,  estimated  it 
would  cost  $600  to  make  a  survey  of  month 
of  Crawfish  Creek  and  $1,800  for  survey 
of  Mill  Creek,  94,1891. 

Examination  and  survey  of  mouth  of 
Crawfish  Creek  and  mouth  of  Mill  Creek 
to  determine  availability  of  either  or  both 
as  locations  for  ice  harbors  ordered  by 
act  of  July  13, 1892,  made  under  direction 
of  Lt.  Col.  Stickney,  1893  (reports  un- 
favorable), 94, 1890. 


Part  JB.— Kanaivha  River,  Great,  W.  Ta.   (Harbor  of  refuse 

at  month). 

Appropriations*"    (See  page  852.) 

<'ontracts. 


1§§4.  Porter,  Tucker  &  Mahan, 
constructing  2  ice  piers,  85, 1827. 

in 85*  J.  J.  Shipman,  constructing 
ice  pier,  86, 1550. 

Engineers. 

Chibf  of  Engikbbrs.    Beports,  85, 
284;  86,  275;  87,  241;  88,  223. 
Knoinxbrs  in  Charob  : 

Lt.  Col.  W.  £.  Merrill,  1884-87.  Re- 
ports, 85,  1826;  86, 1550;  87, 1822. 

Col.  W.  P.  Craighill.  Report,  88,1759. 


Operations. 

l§fi4-§5.  Partial  construction  of  2 
ice  piers  at  mouth  of  river,  85, 1827. 

1  §  §5-§6.  Completion  of  3  ice  piers, 
project  completed,  86,  1550;  88,  1750. 

Projects. 

By  Lt.  Col.  Merrill,  for  making  harbor 
of  refuge  at  the   moutb  of  the  Great 
Kanawha    with    3    ice  piers;  estimate, 
$15,000,  84,  1827;  86,  1550;  87,  1822. 

Surveys. 

Maps.    92,  Atlas,  100. 


Part  P.—Oiiio  River,  Pari£ersbunr  (ice  breai^ers). 


Enirineers. 

Chibf  of  Enginbbrs.  Reports,  80, 
195;  81,263. 

EVOINBBR  IN  Chargb.  Maj.  W.  £. 
Merrill.    Report,  81,  1954. 

Plsft,nH 
By  Mai,  Merrill,  1880,  2  ice  breakers  or 


cribs  filled  with  stone ;  estimate,  $6,000, 
80,  1795,  1796. 

Survey. 

Ordered  by  act  of  June  14, 1880,  made, 
1880,  under  direction  of  Maj.  Merrill,  81, 
1954. 


Part  O.— Ohio  River  at  Rociiester  and  Freedom,  Pa.  (ice 

harbor). 


Commerce. 

Necessity  for  ice  breaker,  85,  1710, 
1712, 1714. 

Eni^neers. 

Chibf  of  Engimkbbs.   Report,  85, 263. 

Ekginbbr  in  Chargb.  Lt.  Col.  W.  £. 
MerriU.    Report,  85, 1710, 1711. 

Assistant.  £.  J.  Carpenter.  Report, 
85, 1713. 

a  1884, 116,000,  86, 1827.    Allotment  from  appropriation  for  the  Kanawha  and  Ohio  rivers,  85, 1826 


Plans. 

By  Lt.  Col.  Merrill,  1883,  ice  breaker 
attne  month  of  Elkhorn  Creek ;  estimate, 
$5,500,  85,  1712,  1713. 

Survey. 

Ordered  by  act  of  Ang.  2,  1882,  made 
nnder  direction  of  Lt.  Col.  Merrill,  85, 
1710. 
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OHIO  RITER— Continued. 
Part  JBI.— Ohio  River  near  EvansviUe. 


Engineers. 

Chief  of  Enginebrs.  Reported  80, 
218;  91,  294. 

Engikser  in  Charge.  Lt.  Col.  W.  £. 
Merrill,  1887-91.  Reports,  88, 1715,1716; 
91,  2382,  2383. 

AssisTANrs: 

Lt.  L.  Beach.    Report,  88, 1715. 

J.  N.  Caldwell.  Reports,  88, 1718 ;  91, 
2385. 

Piiysicai  characteristics. 

Description  of,  88, 1716. 

Plans* 

By  Lt.  Col.  Merrill,  1887,  purchase  of 


land,  tree  planting,  and  erection  of  wire 
fencing  to  serve  as  a  barrier  to  catch 
drift  and  sediment,  reducing  the  velocity 
of  the  overflow;  estimate,  $49,000,  88, 
1717,  91,  2384. 

Surveys. 

Ordered  by  act  of  Aug.  5, 1886,  to  de- 
termine a  means  for  preventing  a  change 
of  the  river  channel  in  front  of  the  city, 
made,  1887,  under  direction  of  Lt.  Col. 
Merrill,  87,  244;  88, 1716;  91,  2383. 


Part  I.— Ohio  River  (construction  of  movahle  dams  Nos.  9  to  6). 


Appropriations. <>    (See  page  852. ) 

Contracts. 

Ifl93«  Iron  City  Sand  Co..  sand, 
$2,550;  Wilson  Bros.  &,  Co.,  stone,  $68,- 
378.75;  S.  Harrold,  brick,  $3,093.50,93, 
2488. 

1896.  Fort  Pitt  Bridge  Works,  iron 
work  of  dam  No.  6,  $11,706.65,  97,  2361. 

1897.  Hulings  Bros.,  ohanoine  dam 
and  pier  for  No.  6,  $90,613.89,  97,  2362; 
Eigenmann  6l  HoUerbach  and  Eichel  & 
Arnold,  locks.  No.  2,  $205,509.60;  Nos.  3, 
4,  and  5,  $206,509.60  each,  98,  2086,  2088, 
2090,2092. 

1899.  The  Evansville  Contract  Co., 
building  weirs,   piers,  abutments,  and 

gortion  of  pass  at  dam  No.  6,  $174,980.95 ; 
ummings  Cement  Co.,  natural  hydraulic 
cement,  15,000  bbls.,  73^  cents  per  bbl.  in 
sacks,  or  93i  cents  per  bbl.  in  bbls.,  1900, 
3150. 

Kngrineers. 

Chikf  of  Ekginbers.  Reports,  93, 
313;  94,  287;  95,  320,  323;  96,  276,  278; 
97, 356 ;  98, 359 ;  99, 414, 417 ;  1900, 473. 

Enginbbrs  in  Charge: 

Lt.  Col.  A.  Stickney,  1892-95.  Reports, 
93,2484;  94,1870;  95,2363. 

Maj.  H.  W.  Heuer,  1896-97.  Reports, 
96,2100.2120;  97,2358. 

Maj.  W.  H.  Bixby,  1898-.  Reports,  98, 
2080;  99, 2352, 2361 ;  1900, 3146. 

Assistant.  W.Martin.  Reports,  93, 
2485;  94,  1871;  95,  2364;  96,  2102;  97, 
2363;  98,2092;  99,2357. 

liCi^al  proceedings* 

Purchase  of  land  for  locks  and  dams, 
98,2082. 

Acquisition  of  land,  and  examinations 
of  title  for  dams  Nos.  13  and  18, 1900, 3148. 


Operations. 

1899-96.  Work  in  progress  on  lock 
No.  6,  93,  2483;  94,  1871:  95,  2364;  96, 
2101. 

1 896-9 1.  Lock  No.  6  almost  com- 
pleted, and  work  on  navigable  pass  be- 
gun, 97,  2358. 

1 89 7-98.  Navigable  pass  work  con- 
tinued, and  construction  of  locks  Nos. 
2  and  4  commenced,  98,  2081,  2082. 

1898-99.  Construction  of  dams  Nos. 
2,  4,  and  6  almost  completed,  and  that  of 
dams  Nos.  3  and  5  begun,  99,  2353. 

1 899-1 900.  Dam  No.  2  completed, 
construction  of  dams  Nos.  3, 4,  5,  and  6  in 
progress,  1900,  3146. 

Physical  ciiaracteristics. 

Ice  damaging  works,  93, 2485, 95, 2364. 

Bed  of  gravel  30  to  40  f.  thick  found  by 
means  or  borings  to  extend  across  the 
river  at  site  of  dam  No.  6,  94, 1871. 

DescriptioDS  of,  sites  of  dams.  Marietta 
to  Pittsburg,  99,  2364. 

Projects. 

Lt.  Col.  Stickney  estimated  it  would 
cost,  1892,  $2,800  forsnrvevs,  93,  2534. 

Act  of  1892  provided  for  survey  for 
lock  and  dam  No.  2,  and  for  acquiring 
title  to  land,  96,2100. 

CoDstruction  of  locks  and  dams  Nos.  3, 
4,  and  5  authorized  by  act  of  1896,  96, 
2100.  Value  of  work  authorized  reduced 
from  $2,290,000  to  $1,990,000  by  act  of 
1897,  97,  2360. 

By  Lt.  Col.  Stickney,  1896,  locating 
lock  and  daui  No.  2  at  Merriman,  No.  3  at 
''The  Trap,"  No.  4  at  Legionville,  and 
No.  5  at  Freedom.  Estimated  cost  of 
each,  $750,000,  96,  2121,  2122. 

By  Maj.  Heuer,  1896-97,  for  navigable 
pass  of  lock  and  dam  No.  6,  97, 2358. 


al894 $75,000,  06,  2867;  06,  2100. 

1895 150,000,96,2367:  06,2100. 

1896 55,000,06,2101. 

1897 700,000,97,2360. 


1898 595,000,98,2083. 

-^  r    400.000,  99.  23M. 

^^^ t    100,000,99,2854. 

1900 1,065,000,  1800,3148. 
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OHIO  RITER— Continued. 

Part  I.— Ohio  Biver  (eoBStmciion   of  movable  dams  Nos.  9 

to  6) — Continued. 


By  M^j.  Bixby,  1897,  employment  of 
men  and  purchase  of  materials  to  hasten 
work  of  dilatory  contractor  for  navigable 
pass  of  No.  6,  98,  2081. 

By  Maj.  Bixby,  1897,  construction  of 
lock  No.  2.  Approved  by  Secretary  of 
War.    Modified  later  by  Chief  of  £n- 

f:ineers,  to  include  construction  of  Nos. 
,  4,  and  5.    98,  2062. 
By  Maj.  Bizby,  1898,  6  f.  of  water  the 
year  round,  by  12  movable  dams,  between 
Marietta  and  Pittsburg;  estimate,  $860,- 
000  for  each  dam,  99,  2365. 


Snrveys. 

Examination  for  location  of  looks  and 
dams  between  Davis  Island  dam  and 
Beaver  River  dam  ordered  by  act  of  July 
13,  1892,  made,  1892,  under  the  direction 
of  Lt.  Col.  titickney,  93, 2533.  Surveys, 
under  acts  of  1892  and  1894,  96,  2120. 

Survey,  Marietta,  Ohio,  to  Pittsburg, 
Pa.,  for  movable  dams  to  provide  6  f.  of 
water,  1.  w.,  ordered  by  act  of  June  3, 
1896,  made,  1899,  by  Maj.  Bixby  (see  Prcj- 
€CU),  99,  2361. 


Part  J.— Ohio  Biver  (liOolSFille  and  Portland  €aiial,  operation 

and  care  of>. 


Appropriations.    (See  page  852.) 

Contracts. 

1893.  Louisville  Bridge  &,  Iron  Co., 
erection  of  two  new  drawbridges,  one 
new  fixed  span,  removal  of  old  draw- 
bridges, and  reerection  of  one  of  them, 
$17,176,  94,  1941.  C.  L.  Comwell,  stone 
revetment  and  masonry,  $5,792.67,  94, 
1942. 

1 89-1 .  A.  H.  Duffan,  coal,  $4,918, 94. 
1942.  C.  L.  Comwell,  construction  of  6 
new  lock  houses,  $9,654,  95,  2441. 

189«l.  R.  C.  Arnold,  construction  of 
2  barges,  $1,180, 96, 2238.  £.  J.  Howard, 
constructing  a  new  towboat  hull,  $4,560, 
96,2239. 

1896.  C.  L.  Comwell,  stone, 
$12,272.32,  97,  245a 

Engrineers. 

Chief  of  Ekginbers.  Reports,  93, 
322;  94,  295;  95,  330;  96,  286;  97,  366; 
98,  349;  99,  442;  1900,  506. 

Engineers  in  Charge: 

Lt.  Col.  G.  J.  Lydecker,  1891-93.  Re- 
port, 93,  2554. 

Capt.  J.  6.  Warren,  1894-99.  Reports, 
94,  1935;  95,  2434;  96,  2226;  97,  2444; 
98,  1957. 

Capt.  6.  A.  Zinn,  1899-.  Reports,  99, 
2565;  1900,3482. 

Lt.  H.  M.  Chittenden.   Report,  94, 1935. 
J.  H.  Casey.    Reports,  98,  1963;  99, 
2570;  1900,  3488. 

ObfttracCions. 

Secretary  of  War  approved  regulations 
June  29,  1896,  for  obviating  necessity  for 
delay  in  assuming  charge  of  wrecks  or 
other  such  causes  of  obstrnction  of  the 
canal,  96,  2232. 

Operations. 

1 892-93.  68,000  c.  y.  dredged ;  new 
pair  of  middle  gates  erected ;  dangerous 
projections  removed  from  side  walls  nnd 
underlying  rock,  and  other  such  work 
done;  completion  of  machine  shop,  boiler 
and  engine  house,  to  replace  those  de- 
stroyed by  fire  during  1892;  3  bridges 


crossing  the  canal  repaired;  repairs  to 
plant,  93,  2554-2556. 

1  §98-94.  107,200  c.  y.  dredged ;  new 
pair  of  ^uani  gates  erected  at  old  lock; 
3  old  bridges  removed,  construction  and 
erection  of  2  new  bridges,  and  1  old  bridge 
reerected;  plant  repaired,  and  a  large 
amount  of  miscellaneous  work  done,  94, 
1937-1940. 

1894-95*  6  new  lock  engine  houses 
built;  8,323  c.  y.  rock  blasted  and  about 
half  of  it  removed  below  locks;  over 
85,000  c.  y.  dredged ;  much  miscellaneous 
work  done,  95,  2436. 

1895-96.  Abont50,000o.;r.  dredged; 
rebuilding  of  dry  dock  retaining  wall, 
and  retaining  wall  of  north  side  of  canal ; 
building  and  setting  up  new  guard  gates : 

Slant  repaired,  12,000  bushels  of  coal 
redged  ftom  wreck,  and  much  miscel- 
laneous work  done,  96,  2227. 

1896-97.  91,348  c.  y.  dredged;  2 
wrecks  removed,  and  much  misoellaneous 
work  done,  97,  2445-2448. 

1 897-98.  Combined  dredge  and  der- 
rick boat  built  (description  of,  drawings, 
etc.,  98, 1957, 1958) ;  106,795  c.  y.  dredged ; 
newhull  for  drill  boat  built;  large  amount 
of  miscellaneous  work  done,98,1965-1970. 

1898-99.  115,232  c.  y.  dredged: 
work  on  retaining  wall,  unprotectea 
bank,  and  retaining  wall,  dry  dock  in 
progress;  completing  automatic  gate  in 
old  lock ;  rebuilding  roadway,  and  minor 
work,  99,  2570. 

1899-1900.  128,217  c.  y.  dredged; 
Work  on  retaining  wall,  unprotected 
bank,  and  retaining  wall,  dry  dock  con- 
tinued ;  2  dump  scows  built,  and  minor 
work  done,  1900,  3480. 

Projects. 

By  Lt.  ( !ol.  Lydecker,  1893,  simplifying 
the  management  of  the  canal  by  consoli- 
dating the  duties  of  assistant  engineer 
and  those  of  master  lock  manager,  93, 
2554.  (See  94, 1940,  for  supposed  resep- 
aration  of  the  offices). 

Surveys. 

Maps.  (See  Operationa,  1897-98).  99, 
2572,  2576;  1900,  3482. 
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OHIO  RimEB— Continiied. 

Part  K.— Ohio  River,  Davis  Ifliand  Daoiy  near  Pittsburg,  Pa* 

(operation  and  care  of). 


Appropriations.    (See  page  852.) 

Contracts* 

1895.  Riter  &  Conley,  steel  ma- 
neuvering boat,  $1,988,  95,  2360. 

1  §96*  J.  P.  McGnire,  gate  track  rails 
and  2  steel  lock  gates,  $19,690,  97,  2355. 

1899*  B.  A.  Groah,  constrocting 
brick  power  honse,  $1,985,  1900,  3142. 


Chief  of  Enoinrers.  Beports,  93, 
312;  94,  287;  95,  320;  96,  276;  97,  356; 
98,  358;  99,  413;  1900,  473. 

Engineers  in  Charge: 

Lt.  Col.  A.  Stickney,  1892-95.  Reports, 
93,  2481;  94, 1867;  95,  2359. 

Maj.  W.  H.  Hener,  189&-97.  Reports, 
96,  2097:  97,  2354. 

Maj .  W.  H.  Bixby,  1898-.  Reports,  98, 
2077;  99,  2347;  1900,  3140. 

Assistant.  W.  Martin.  Reports,  93, 
2482;  94,  1867;  95,2360;  96,  2098;  97, 
2356;  98,  2079;  99,  2351;  1900,  3145. 

Operations. 

1  §93-98.  Dam  lowered  twice  and 
raised  twice,  93,  2481. 

1898-94.  Dam  lowered  twice  and 
raised  twice,  94. 1867. 

1894-95.  Dam  lowered  twice  and 
raised  twice,  95,  2359. 

1895-96.  Dam  lowered  twice  and 
raised  once,  96,  2097. 


1896-97.  Old  wooden  gates  re- 
placed with  new  steel  grates ;  dam  raised 
five  timee  and  lowered  four,  97,  2354. 

1897-98.  Dam  raised  six  times  and 
lowered  five,  98,  2077. 

1898-99.  Dam  raised  five  times  and 
lowered  four  times;  several  wheel  axles 
being  broken,  the  entire  system  was  re- 
newed with  new  and  heavier  axles ;  water 
tanks,  badly  decayed,  were  cat  down 
one-half  to  prevent  accident  from  being 
blown  over,  and  minor  repairs  made  to 
wickets,  etc.,  99,  2347. 

1899-1900.  Dam  raised  and  low- 
ered three  times ;  constmction  of  power 
house  in  progress;  a  smiUl  dike  near 
island  end  of  dam  completed,  and  minor 
repairs  made,  1900,  3140. 

Physical  ciiaracteristics. 

Ice  dama^infir  works,  93,  2481. 

Duration  in  days  of  stages  in  the  river 
at  the  dam,  from  1885, 93, 2483;  94, 1869; 
96,2099,  2362;  97,2357. 

Projects. 

Bv  Maj.  Bixby,  1900,  rebuilding  710  f. 
of  tne  upper  and  250  f.  of  the  lower  guid- 
ing wall  of  lock,  substituting  Portland 
cement  concrete  for  the  previous  cribs  of 
timber  and  stone,  estimate,  $45,000, 1900, 
3141. 


Part  L.— Oliio  River  (operatini:  snair  boat  on). 


Appropriations.    (See  page  852.) 

Contracts. 

1897.  The  Cincinnati  Marine  Rail- 
way Co.,  replating  the  hull  of  snag  boat, 
$3,200,  98,  2074. 

Eni^ineers. 

Chief  of  Engineers.  Reports,  93, 
312;  94,  287;  95,  319;  96,  23,  276;  97, 
23,  356;  98,  358;  99,  38,  413;  1900,  472. 

Engineers  in  Charge: 

Lt.  Col.  A.  Stickney,  1892-95.  Reports, 
93,  2478;  94,  1864;  95,  2355. 

Maj.  W.  H.  Heuer,  1896-97.  Reports, 
96,2093;  97,2349. 

Maj.  W.  H.  Bixby,  1898-.  Reports,  98, 
2070;  99,  2340;  1900,  3129. 

Assistant  : 

Capt.  W.  H.  Christian.  Reports,  93, 
2479;  94, 1865;  95,  2356;  96,  2095;  97, 
2351;  98,  2074;  99,  2345;  1900,  3137. 

Operations. 

1899-98.  532  snags  and  45  wrecks 
removed,  93,  2479. 


1898-94.  810  snags,  70  wrecks,  and 
some  piles  and  stone  removed,  94, 1864. 

1894-95.  1,201  snags,  52  wrecks, 
and  2,182  c.  y.  stone  removed,  95,  2356. 

1895-96.  48  wrecks,  391  snags,  and 
5,056  c.  y.  stone  removed,  96,  2094. 

1896-97.  805  snags,  62  wrecks,  and 
some  rock  and  trees  removed,  97,  2350. 

1 897-98.  623  snags,  6  steamboats,  2 
hulls,  22  barges,  and  other  obstructions 
removed,  98,  2070. 

1898-99.  Boats  repaired  and  296 
snags,  9  steamboats,  36  wrecks,  and  2 
piers  removed  from  river,  99,  2341. 

1 899-1 900.  1,365  snags,  6,276  c.  y. 
rock,  sand,  etc.,  and  92  vrrecks  removed 
from  river,  1900,  3131. 

Projects. 

Act  of  1890  provided  that  not  more  than 
$25,000  could  be  drawn  ft-om  the  Treasury 
each  year  for  snagging  on  the  river,  93, 
2478. 


SEP0BT8   OF   CHIEF  OF  ENGINBEB8,  U.  B.  ABMY. 


879 


OHIO  RITEB  CANAL.    (See  Lake  Erie  and.) 
OKAHrOOAUr  BIVER,  ^ITASH. 


Appropriatioii. 

18^,  $15,000, 99, 3275. 

Commerce. 

Description  of,  95, 3466 :  98, 3122. 

The  development  of  tne  country  has 
been  seriously  retarded  by  the  absence 
and  difficulty  of  transportation.  Chief 
resources  of  the  country,  mining  and  agri- 
culture. 95,  3476. 

Engineers. 

CHixr  OF  Enginbsrs.  Reports,  95, 
457;  98,  526;  99,  611;  1900,  689. 

Enginxers  in  Charge  : 

Capt.  T.  W.  Symons,  1895.  Report, 
95  ^75. 

Capt.  H.  Taylor,  1898-.  Reports,  98, 
3121;  99,  3275;  1900,  4489. 

Assistants  : 
Lt.  F.  R.  Shunk.    Report,  95, 3477. 
P.  G.  Eastwick.    Report,  1900,  4490. 

Operations. 

Id9i^l900.  Plant  constructed;  51 
large  rocks  blasted ;  3,907  bowlders  re- 


moved;  675  1.  f.  wing  dam  built,  1900, 

4489. 

Physical  characteristics. 

Description  of,  95,  3475;  98, 3121. 

The  river  rises  in  British  Columbia,  is 
190mileslong,  empties  into  the  Columbia, 
and  in  its  upper  course  is  a  succession  of 
lakes,  which  act  as  reservoirs  to  prevent 
excessive  floods  and  to  regulate  the  How. 
Navigation  is  obstructed  at  several  points 
by  reefs.  95, 3475-3476. 

Projects. 

By  Capt.  Taylor,  1897,  rock  removal, 
constructing  wing  dams,  and  snagging; 
estimate,  $30,000, 98, 3124 ;  99, 3275. 

Survejrs. 

Examination  ordered  bv  act  of  Aug.  17, 
1894,  made,  1894,  under  the  direction  of 
Capt.  Symons  (report  favorable),  95, 
3475. 

Survey  ordered  by  act  of  June  3, 1896; 
made  by  Capt.  Taylor,  1897  (report  favor- 
able) (see  PrajeoU)f  98, 3121. 


ORIiAl^HA  (OCKLAWAHA)  BITER,  FLA. 


Appropriations. 

im,  $10,OUO,  act  Feb.  24. 
1890,  10,000,  91,  1621. 
1892,  1,000,  92, 1367. 
1894,  8,000,  95,  1538. 
1896,  8,000,  96,  1315. 
1899,   3,000,  99, 1604. 

Total,  30,000. 

Commerce* 

Present  and  prospective  commerce  of 
the  river,  91,  1626;  92, 1368. 

The  river  from  Silver  Spring  Run  to  its 
mouth  is  celebrated  for  its  scenery,  which 
attracts  thousands  of  tourists  every  win- 
ter. If  obstructions  were  cleared  from 
the  stream  a  larffe  quantity  of  produce 
would  be  shipped  by  water  that  goes  at 
dear  rates  by  rail.  95,  1538. 

An  average  of  17,000,000  f.  of  timber 
have  been  rafted  yearly  in  the  4  years, 
99, 1606. 

Lodging  business  preceding  1899,  the 
principal  industry,  but  conducted  in 
such  a  way  as  to  interfere  with  and  ob- 
struct other  navigation,  99,  1604. 

Chief  of  Engineers.  Reports,  89, 
1360;  91, 186;  92,183;  93,202;  94,187; 
95,  211;  96,  189;  97,  241;  98,  236;  99, 
272;  1900,  310. 

Engineers  in  Charge  : 

Capt.  W.  M.  Black,  1888-92.  Reports, 
89, 1360;  91, 1620. 

Maj.  J.  C.  Mallery,  1892.  Report,  92, 
1366. 


Lt.  A.  M.  D'Armit,  1893.  Report,  93, 
1651. 

M%j.  T.  H.  Handbury,  1894-95.  Reports, 
94,1221:  95,1537. 

Lt.  Col.  W.  H.  H.  Benyaurd,  1896-98. 
Reports,  96,  1314;  97,  1552:  98,  1331. 

Capt.  C.  U.  MoKinstry,  1899.  Report, 
99, 1603. 

Capt.  T.  H.  Rees,  1900.  Report,  1900, 
1980. 

Assistants  * 
Lt.  D.  D.  Gaillard.    Report,  89, 1361. 
J.  H.  Bacon.    Report,  91,  1621. 
O.  N.  Bie.    Report,  99,  1605. 

Operations. 

1 89 1-93.  3,880  snags  removed  from 
the  channel,  and  705  trees  cleared  from 
the  banks,  92,  1367. 

l§9tl-93.  About  900  snags  and  other 
obstructions  removed  from  the  river  and 
banks,  93,  1651. 

1895-96.  About  600  obstructions 
removed,  96,  1315. 

1898-99.  1,365  snags,  ,400  c.  y.  uand 
and  mud,  54  c.  y.  rock,  and  2  wrecks 
were  removed  from  channel,  99, 1604. 

1899-190O.    Dredge  Suwanee  over- 
hauled and  repaired,  1900,  1980. 
Physical  characteristics. 

Description  of,  89, 1360;  94, 1222;  99, 
1605. 

Table  of  distances,  91,  1623. 

Plans. 

By  Capt.  Black,  1889, 3-f.  channel  from 
the  mouth  to  Lake  Griffin,  to  be  secured 
by  the  removal  of  snags,  logs,  and  over- 


ANALTTIOAL   AND   TOPICAL   INDEX   TO 
OKLAW^HA  (OCKLAITAHA)  BITEB,  FLA.— Continned. 

By  Lt.  lyAimit,  1893,  removal  of  inaga 
fii>m  tbe  river  b;  hired  Ubor  as  fkr  aa 
available  fanda  would  ptrmlt,  93,  18GI ; 
and  for  tbe  ooutioiianoe  of  the  improve- 
ment of  the  rirer  to  Lake  Grifflu,  making 
tbe  total  cost  of  the  whole  project  $20,000, 
93,  1652. 


Projects. 

By  Capt.  Black,  1691,  oleariog  the 
ohannel  between  Lake  QrilDn  and  the 
mouth  by  removal  of  anagH,  overhanging 
treee,  and  floating  drift ;  estimate,  97,500, 
91,  1620. 

la  1893  U^.  Mallery  reoommeDded  the 
•zteluioli  of  tbe  Improvement  to  Leee- 
burg  at  tbe  upper  end  of  Lake  Qrifflu, 
estimate  315,000,  with  an  auiaal  outlay 
for  maintenaDce  of  eDtite  improTemeut 
of  $1,000, 93,  1367. 


Surrey*. 

Examination  ordered  by  aet  of  Aug. 
11,  1S88,  made,  ISSS,  nnder  diraotion  of 
Copt.  Black,  89,  1360. 

Survey  mode  1891,  nnder  dirootion  of 
Capt.  Black,  91,  1621. 

Maps.    91,  1626. 


1160. 
L17*. 
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OKIHVLOEE-  (OCKMVLOEfi)  RITEB,  OA.  (See  ChoeUuekaMM  J»r«r, 
Flo.;  Mi»rtttippi  River  to  lA*  AUantio,  mtWr  ooaiiiiHiioalHMi;  Savaitnak  fiintr,  Ga.; 
IVa(uportafio>  roiifw  to  IA«  Modoard.) 

1701;  ei,  1876;  63,  1SC8;  83,  1603;  84, 
1666. 

Capt.  B.  L.  Hoxie,  18S&-89.  Beporta, 
85,1295;  86,1169;  87,1276;  SB,  1173. 

Lt.  O.  M.  Carter,  1889-97.    Beporta, 

89,  1266;  90,  13%,  U55;  91,  1643:  93, 
127l;(Capt.),93,1572;94, 1181;9S,14S6: 
96,  1286;97. 151B, 

Capt.  C.  E.  Gillette,  189S-.    Beporta, 
98.1310;  99,16H2;  1900, 19U. 
ABSiBTAirra: 

B.  W.  Frobel.  Beporta,  77,  600:  78, 
767;  79,1373;  BO,  1701;  81,1876. 

C.  A.  Loobe.    Beport,  83, 1869. 
F.  C.  Armatroug.    Beporta,  89,  13S8: 

90,  HOO:  91. 1648;  93, 1374. 
„      ,            „                                               J.  L.  Van  Omm.    Beport,  90, 1463. 
Total,  314,600                                               B.  8.  Burnett.    Beport*,  93, 1675;  94, 

r ommcrce.  "84 ;  93, 1488 ;  96, 1269. 

Important,  76,  726. 

BeueQt  of  improvement,  80, 1703. 

Increoee  of  trafflo,  83, 1504. 

Bednctlou  in  freight  rate*  consequent 
npon  improvement,  89, 1257. 

Comnteroe  of  the  river,  90,  1396,  1479; 
93, 1273. 

In  1892-93  it  wae  valued  at  (1,366,015, 
93, 1574;  in  1898  at  91,382,500,  99, 1584; 
in  1899  at  $1,675,000, 1900, 1946. 

Contract. 

1887.    H.  A.  Sweeney  A.  Brothers, 
snag  boat,  87,  1377. 
Engineers. 

Chibt  op  ENOtintBRS.  Beporta,  76, 
87;  77,91;  78,105;  79,141;  80,189;  81, 
266;  83,  360;  83,  257;  84,  257;  85,  199; 
86,  196;  87,  167;  88,  155;  S9.  162,  164; 
90,  115,  147;  91,  182;  92,  178;  93,  195; 
94,  179;  95,  204;  96,  183;  97,  333;  98, 
328;  99,263;  1900,301. 
Enoinbbrs  in  Charok: 

Mai.  W.  HoFarland,  1876-77.  Beport, 
76,725. 

Capt.  W.  B.  King.  1877-85.  Beporte, 
77,600;  76,  767;  79,  1272;    (M^.),  80, 

1  Survey .—Repoit  Irecordi,  etc.,  dettroredb;  fli 
02,6601  boas.  Maem.) 


Bridges,  77,  BOO. 

Operations. 

I8T7-78.    Bemavalof420aoagsand 

360  trees ;  channel  of  7  f.  to  8  f.  atT  w., 
78, 105, 767. 

18T8-T».  Removal  of  1,370  snags 
and  44  trees,  79. 143, 1273. 

lSf9-80.  963  snags  and  84  trees  re- 
moved from  river  bed;  steam  derrick 
boat  bnilt,  80, 1701. 

18SO-81-  369  o.  J.  rock,  clay,  and 
540  snage  removed  from  ohanuel,  81, 
1876. 


1881-83. 

removed  and 

Del,  82, 1859. 

1889-88. 
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1  itoui  tbe  obau- 


_.  . g»  and  trees  re- 
moved; 3  log  dams  and  2  Jetties  built, 
83, 1504. 

1888-84.  216  suaga  and  treea  re- 
moved from  65  miles  of  channel,  84, 1657. 

1884-8'1.  Work  of  cleaning  river 
channel  con  tinned,  85, 1396. 

1883-86.  585  trees  felled  and  re- 
moved; TO  logs  and  stumpe  cut;  6111oga 
before  compleliou  of  ■urvej),188e.    [8.  Doc.  No. 


BEPOBTS   OF   CHIEF   OF   ENGINEEBS,  U.   8.  ABMY. 


881 


OKmUJLOEi:  (OCKHHJJLOEE)  BIVCR,  OA.— Contmaed. 


and  Bnags  removed  ftom  riyer-bed,  86, 
1160. 

1  §98-89.  886  logs  and  snass  re- 
moved from  the  river  channel,  and  4,500 
trees  and  logs  cleared  from  the  banks, 
89, 1257. 

1889-90.  1,956  snags  and  logs  re- 
moved from  the  channel,  and  8,3^  logs 
and  trees  cleared  from  the  banks,  90, 
1396. 

1890-91.  186  snags  removed  from 
the  channel,  and  9,409  trees  cleared  from 
the  banks;  dam  oonstmotion  and  repi^ir 
of  Tillmans  Bar,  91, 1544. 

1 89 1-99.  2,902  snags  removed  from 
the  channel,  and  6, 756  trees  cleared  from 
the  banks,  91, 1272. 

1899-98.  About  3,000  obstructions 
removed  from  the  stream  and  banks.  124 
piles  driven,  1,163  c.  y.  mattresses,  832 
c.  y.  riprap  stone,  and  2,085  poles  used  in 
wattling,  in  repairs  to  dams,  and  in  the 
construction  of  new  dams.  1,080  c.  y. 
excavated  for,  and  94,332  f.  b.  m.  timber, 
280  c.  y.  stone,  and  2,500  pounds  iron 
spikes  used  in  the  construction  of  crib 
bank  protection,  93, 1573. 

1 898-94  •  About  7,000  obstructions 
removed  and  also  the  wrecks  of  3  steam- 
boats. 285  c.  y.  solid  rock  and  287  bowl- 
ders removed,  94, 1182. 

1894-95.  About  4,000  obstructions 
removed,  95, 1480. 

1895-96.  About  5,000  obstructions 
removed,  643  c.  y.  rock  excavated  and 
removed  and  also  1  wreck,  96, 1267. 

1896-97.  About  1,400  obstructions 
removed  and  also  548  o.  y.  rock,  97, 1520. 

1897-98.  Nearly  5,000  obstructions 
removed  and  also  an  old  wreck,  98, 1811. 

1899-1900.  190  c.  y.  rock  and  over 
32,000  overhanging  trees,  snags,  and  other 
obstruotions  removed  from  channel: 
training  dikes  built  at  Oaky  Bluff  ana 
Tillmans  bars  and  in  progress  at  Macon 
Bar,  1900, 1945, 1946. 

Physical  characteristics* 

Description,  72,  531;  76,  T25, 735;  89, 
1258,  1259;  90,  1455. 

List  of  obstructions,  76,  725-727, 728- 
734 ;  79,  1273. 

Permanent  improvement  can  not  be 


made  because  of  the  new  obstruotions 
brought  into  the  stream  at  every  freshet, 
93,  1575. 

Plans* 

By  B.  W.  Frobel,  1876,  slackwater  navi- 
gation by  means  of  locks  and  dams: 
channel  way  80  f.  by  4  f.  at  1.  w.,  ana 
locks  200  f.  by  30  f. ;  estimate  $1,000,000, 
76  735. 

By  Msj.  McFarland,  a1>out  $2,000,000. 
Cost  should  be  determined  by  a  survey. 
76,736. 

Private  (State)  woric. 

$60,000  expended  by  State  of  Georgia 
in  improvement  of  Ocmulgee  River,  88, 
1174 ;  89,  1257. 

Projects. 

Description  of  prior  projects  and  im- 
provements, 89,  1258. 

By  Capt.  King,  1877,  channel  80  f.  wide 
and  with  a  1.  w.  depth  of  4  f.  from  Macon 
to  the  mouth  by  removal  of  sand  and 
gravel  bars,  rook  reefs,  snags,  trees,  and 
similar  obstructions.  Estimate  $56,240, 
77,  91,  600;  87,  91,600;  82, 1276. 

The  estimated  cost  was  increased  in 
1882, 1885,  and  1886  to  $112,480,  82, 1859; 
85,  1297;  86,  1160;  87, 1276. 

By  Lt.  Carter,  1890,  navigable  steam- 
boat channel  3  f.  deep  at  ordinary  summer 
1.  w.  from  Macon  to  the  river's  mouth,  this 
to  be  obtained  by  (1)  removal  of  rock 
shoals  and  sand  bars,  (2)  closing  incipi- 
ent cut-offs  and  revetting  caving  banks, 
(8)  removal  of  snags  aud  logs  from  the 
channel  and  overhanging  trees  from  the 
banks;  estimate,  $210,000,  90,  1395; 
91   1544. 

in  1892-93  Capt.  Carter  estimated  that 
from  $1,600  to  $5,000  would  be  required 
annually  for  maintenance,  93,  1575. 

Surreys* 

Survey  by  B.  W.  Frobel,  1871,  72,  509, 
530 :  76,  725. 

Under  direction  of  Maj.  McFarland, 
examination  from  Macon  to  Covington, 
1876,  76,  87,  725. 

Ordered  by  act  of  Ang,  11,  1888,  made 
1890,  under  direction  of  Lt.  Carter,  90; 
1458. 

Maps.    93,1572. 
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Appropriations. 

1867,  $60,000,67,32. 

1870,  10,000,  70,  52. 

1871,  5,000,  71,  49. 

1872,  10,000,  72,  46. 

1873,  10,000,  73,  46. 

1874,  10,000,  74,  53. 

1875,  10,000,  75,  58. 
1881,   3,000,  81,  2434. 
1886,  10,000,  86,  1886. 


Appropriations— Continued. 

1888,   $5,000,  88,  2061. 
1890,   30,000,  90,  2846. 


Total,  163,000 

Commerce. 

Harbor  of  refuge,  importance  as,  66, 
iv,  158;    67,  241;  74,  238;  76,   il,  577. 


a  Survey— Report  Mar.  20, 1888,  estimate,  $52,764.    (H.  Doc.  No.  482,  55th  Cong.,  2d  sees.) 
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Benefits  of  improTements,  66,  iy,  158| 
159;  67,  241. 

Local  commerce  small,  67,  341;  68, 
260;  74,238;  76,  ii,  577. 

Demands  of  commerce,  70, 199. 

Commerce  trifling  and  requirements 
limited,  86, 1886. 

Contracts. 

186Y.  T.  Parsons,  o  materials,  67, 
241, 243.  A.  Dodgea,  materials  and  labor ; 
also  dredging,  at  34  cents  per  c.  ▼., 
67,  241,  243.  L.  B.  Coates,  materials, 
70, 199. 

1869.  Pratt  &,  Co.,  materials,  70, 
199.    C.  P.  Morse,  dredging,  70, 190. 

1§Y1.  J.  D.  Cooper,  materials  and 
labor,  71, 222, 224 ;  72, 249. 

1§72«  J.  D.  Cooper,  materials  and 
labor,  72, 249. 

i§78«  U.  J.  Mowry,  materials  and 
labor,  73, 354, 357. 


1§Y4*    O.  J.  Jennings,  rock  excava-  I  75,  327. 
tion,  75, 326-328. 
i§'y5«    Case  &  Jennings,  rock  exca-  j  Operations.* 

vation,  75, 326,  327 ;  76,  il,  576.  ""  "" 


Oapt.  E.  Magaire,  1886-^.  Reports, 
85,  2269:  86, 1885. 

Capt.  C.  P.  Palfrey,  1886;  87,  2368. 

Capt.  F.  A.  Mahau,  1886-90.  Reports, 
87,  m»\  88,  2059;  89,  2400. 

Mf^j.  A.  Stickney,  1890-92.  Reports, 
90,  2844 ;  91,  2893. 

Maj.  £.  H.  Rufftaer,  1892-95.  Reports, 
92,  2536;  93,  3116;  94,  2450;  95,  3171. 

Assistants  : 
J.  8.  Lawrence,  66,  It,  159,  167. 
Capt.  W.  A.  Jones,  68,  44;  70,  51,  196. 
Lt.  B.  D.  Greene,  70,  51, 198. 
W.  P.  Jndson,  70,  218. 

Est! mates.    ( See  Projects, ) 

By  Capt.  Tardy,  pier  extension  and 
dredging,  $117,927.32,  66,  iii,  15,  iv,  159; 
67,  241 ;  74,  240. 

By  Mi^.  Wilson,  additiooal  for  comple- 
I  tion,  $50,000,  72,  248;  74,  239,  240,  241; 


1867-68.    1,500  c.  y.  dredged;  100 


1887.   M.  S.  Vobburger,  timber,  $24.90  i  I.  f-  old  pier  rebuUt,  68,  44,  249;  76,  it. 
per  M  feet,  and  stone,  $1.22  per  c.  y.,  87,     577.  ,   «      .      . 

^  '  '  ^         ^  *      '  I      1868-69.    East  pier,  60 1.  f.  crib  pier 

bnilt;  west  pier,  345  1.  f.  crib  pier  and 
275  1.  f.  superstructure  built;  dredging 
in  channel  and  for  cribs ;  69,  40, 180;  70, 
51;  74,239;  76,  ii,  577. 

1869-70.  East  pier,  376  1.  f.  crib 
built ;  west  pier,  100 1.  f.  crib  pier  bnilt; 
13,183  c.  y.  dredged;  partial  reconstruc- 
tion of  east  pier ;  average  cost  for  dredg- 
ing, 37  ceuteper  c.  y.,  70,  51,  199;  74, 
239;  76,  ii,  577. 

1870-71.  East  pier,  150  1.  f.  crib 
pier  built;  west  pier,  180  1.  f.  crib  pier 
built;  work  by  hired  labor ;  repairs,  71, 
49,222;  76,  ii,  578. 

1871-7d.  East  pier,  1401.  f.  crib  pier 
and  1601.  f.  superstructure  built;  west 
pier,  90  1.  f.  crib  pier  and  198  1.  f.  super- 
structure built;  215  1.  f.  superstructure 
on  east  and  236  f.  on  west  pier  planked 
and  filled  with  stone,  72,  46,  248;  74, 
249;  76,  ii,  578. 

1879-78.  East  pier,  120  1.  f.  crib 
pier  bnilt;  west  pier,  90  1.  f.  crib  pier 
and  90  1.  f.  superstructure  bnilt;  super- 
structure on  cribs  sunk  in  1872,  73,  46, 
354;  74,239;  76,  ii,  578. 

1873-74.  East  pier,  1201.  f.  super- 
structure built;  13,428  c.  y.  sand,  and 
2,386  c.  y.  rock  dredged;  obstructions 
removed ;  dredging  to  7  and  9  f.,  74,  53, 
240;  76,  li,  578, 

1874-75.  4,630  c.  j.  rock  dredg^ed; 
average  cost  per  c.  y.  of  excavation, 
$1.98;  depth  of  water,  12  f.,  75,  58,  326. 

1875-76.  23,000  c.  y.  sand,  and  5,000 
c.  y.  rock  dredged;  repairs,  76, 110,  ii, 
576. 


2368. 

18^9.  MoCollum  &  Lee,  rock  re- 
moval, $1.75,  and  dredging,  25  cents  per 
0.  y.,  89,  2401. 

189&.  I.  Farnsworth,  superstruc- 
ture reconstruction,  $9,266,  91,  2895. 
Hingston  <&  Woods,  rock  removal,  $1.24 
per  c.  y.,  and  dredging,  24  cents  per  c.  y., 
91,  2895. 

Engineers. 

Chief  of  Engineers.  Reports,  66, 
iii,  15, 30;  67,32;  68,44;  69,  &;  70,61; 
71,49;  72,46;  73,  46;  74,  53)  75,  58; 
76,  110;  77,  117;  78,  132;  79,  175;  80, 
230;  81,  316;  82,  310;  83,  318;  84,  322; 
85,  347;  86,  341;  87,  307;  88,  280;  89, 
332;  90,  301;  91,  377;  92,  356;  93,  408; 
94,  382;  95,  417. 

ENGINEBK8  IN  CHARGE: 

Capt.  J.  A.  Tardy,  1866-67.    Reports, 

66,  iv,  157,  166. 
Lt.  Col.  C.  E.  Blunt,  1867-69.     Heports, 

67,  241 ;  68,  249. 
Maj.  M.  D.  McAIostor,  1869;  69,  39. 
Capt.  F.  Harwood,  1869;  74,  239. 
Maj.  N.  Bo  wen,  1869-70;  69,  39.    Re- 

ports,  69,  180;  70,  199,  213. 

Lt.  B.  D.  Greene,  1870;  71,  49. 

Maj.  J.  M.  Wilson,  1870-75.  Reports, 
71,222;  72,248;  73,  354;  74,  238;  75, 
326. 

Maj.  W.  McFarland,  1875-83.  Re- 
ports, 76,  ii,  576;  77,  976;  78, 1272;  79, 
1726;  (Lt.  CoL),80,  2205;  81,  2433;  82, 
2442. 

Lt.  Col.  H.  M.  Rohert,  1883-85.  Re- 
ports, 83, 1940;  84,  2135. 


a  Annulled,  60.  180;  74,  239;  76.  11,  677. 

b  History  of  operations,  74,  238;  76,  ii,  677,  678.    Abstracts  of  material  used  and  work  done,  74, 240. 
Provisions  of  the  law  with  respect  to  appropriations  the  cause  of  delay  in  operations,  67, 82. 
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1881-89.  905  1.  f.  of  west  pier 
rebuilt  from  water  line  and  90  1.  f.  of 
shore  arm  conBtmcted,  82,  2442. 

188Y-88.  368  1.  f.  of  west  pier  and 
971 1.  f.  of  east  pier  rebuilt  by  oired  la- 
bor, 88,  2060. 

1889-90.  20,398  o.  y.  mnd  and  721 
o.  y.  of  rook  removed,  90,  2845. 

Physical  charaeteristics. 

General,  of  Eighteen  Mile  Creek,  66, 
iv,  157, 158. 

I^jorions  effect  of  east  pier,  66,  iv,  158. 

Direction  of  prevailing  storms,  70, 199. 

Underlying  bed  of  rook,  72,  46,  248; 
76,  ii,  578. 

Deecription  of,  88,  2061. 

Private  work. 

Previous  to  1846.  Pier  250  1.  f.,  74, 
238.  "Short  piers  at  entrance  of  creek 
built  many  years  ago,  but  now  (1866) 
completely  gone/'  66,  iv,  157. 

Projects*    (See  Eaiimatea,) 

By  Col.Tumbull,  1848,  74,238;  76,  ii, 
577. 

By  Capt.  Tardy,  1866,  two  parallel  crib 

{>iers,  200  f.  apart,  each  1,000  1.  f.  in 
engtii,  and  extending  to  11  f.  of  water 
in  the  lake,  and  dredging  in  channel  and 
between  piers;  estimate,  $117,927,  66, 
iii,  15,  iv,  158,  159;  67,  32;  74,  239;  76, 
ii,  577. 

By  Mf^.  Bowen,  completion  of  oper- 
ations by  hired  labor,  69,  40, 181. 

By  Maj.  Wilson,  removal  of  rock  and 
dredging,  72,  46,  248 ;  74,  239. 


R^sum^  of  plans  and  projects,  74,  238: 
76,  ii,  577. 

The  original  project  was  adopted  in 
1866  and  proposed  to  connect  deep  water 
in  Lake  Ontario  with  deep  water  in 
Eighteen  Mile  Creek  by  the  extension  of 
two  parallel  piers  from  the  mouth  of  the 
creek  to  the  11-f.  curve  in  the  lake,  witii 
the  formation  of  a  dredged  channel  be- 
tween the  piers;  estimate,  $117,927,  66, 
iii,  15,  iv,  158, 159;  74,  239;  76,  ii,  578; 
81,  2434. 

The  project  was  modified  in  1872  to 
provide  for  tbe  removal  of  rock  in  the 
channel  between  the  piers,  72,  46,  248; 
74,  23S):  also  in  1881  to  provide  for  ad- 
ditional pier  extension,  at  an  estimated 
cost  of  $30,000  in  excess  of  the  original 
estimate,  81,  2434. 

In  1890,  after  a  total  expenditure  of 
$163,000,  it  was  estimated  that  $33,065 
would  be  required  for  pier  repair  and 
widening  of  the  channel,  90,  2846. 

Project  completed  in  1892,  92,  2537. 

Surveys. 

By  Col.  TumbuU,  1846,  74,238;  76,  ii, 
577. 

Under  direction  of  Capt.  Tardy,  by 
J.  8.  Lawrence,  1866,  66,  iii,  15,  iv,  157; 
74,239. 

Under  direction  of  Maj.  Bowen,  by  W. 
P.  Judson,  1870,  70,  213;  76,  ii,  577. 

Under  direction  of  Maj.  Wilson,  1872, 
72,248;  76,ii,578.  Memoranda  of  sound- 
ings, 70,  199;  74,  239;  76,  ii,  577,  578. 

Maps.  76,  ii,  576;  81,  2434.  Map  of 
the  harbor  June  30,  1879,  79, 1726. 


OliD  FOBT  BATOU,  MISS. 


Commerce. 

In  1893  the  annual  saving  to  commerce 
by  the  improvement  would  be  small  un- 
less a  channel  were  cut  throagh  the  flats 
separating  Back  Bay  and  Biloxi  Bay,  93, 
1787. 

Eni^neers. 

Chikf  of  Enginskrs.  Report,  93, 
238. 

ExoiNKBR  IN  Charge.  M^j.  A.  N. 
Damrell,  1892-93.    Report,  93,  1787. 

Assistant.  Lt.  E.  £.  Winslow.  Re- 
port, 93, 1785. 


Physical  characteristics. 

Description  of;  the  bayou  enters  the 
Back  Bay  of  Biloxi  at  the  eastern  end,  is 
aboat  16  miles  long,  and  has  an  average 
width  of  100  f.  andan  available  depth  of 
9  f.,  except  at  tbe  mouth,  where  the 
depth  is  6i  f.,  93,  1787. 

Sarveirs. 

t  Examination  of  tbe  channel  at  the 
month  of  Old  Fort  Bay  on.  Miss.,  ordered 
bv  act  of  July  13,  1892,  made,  under 
direction  of  Maj.  Damrell,  1893  (report 
unfayorable),  93,  1787. 


OI.DHOUSE   CHAJyiVEL..    (See  Pamlico  Sound,  N.  C.) 
OliDllIANS  CREEK,  N.  J. 


Commerce. 

Description  of,  97,  1240;  1900, 1601. 
Estimated  annual  valne  in  1897,  $358^- 
254 ;  97, 1241. 

Engineers. 

Chief  or  Enginebrs.    Reports,  97, 
154;  99,182;  1900,207. 
Enqinesb  m  Charge.    Mi^j.  C.  W. 


Raymond,  189&-.    Reports,  97, 1238 ;  (Lt. 
Col.),  1900,  1598,  1602. 

Obstructions. 

List  of,  97,  1239. 

Pliysical  characteristics. 

Description  of,  97,  1238;  1900,1599, 
1600, 1603, 1604. 
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Projects. 

Lt.  Col.  Raymond  estimated,  1900,  it 
would  coet  $60,000  to  improve  river  from 
mouth  to  Auburn,  1900,  1605. 

Surveys. 

Examiuation  ordered  by  act  of  June  3, 


1896,  made  by  Mi^.  Raymond,  1^96  (re- 
port favorable),  97, 1238. 

Examination  and  survey  ordered  by  act 
of  Mar.  3,  1889,  made,  1900,  by  Lt.  Col. 
Raymond  (report  favorable),  (see  Proj- 
ecU),  1900, 1599, 1602. 


OLO  R1V£K  BRArVCH.     (See  San  Joaquin  JRiver,  CaU) 

OLD  TAMPA  BAY.     (See  Tampa  Bay.) 

OLD  TOWN  CREEK,  MISS. 


^riation. 

1882,  $3,000,  83, 1000. 

Commerce. 

Prospective  benefits  to  commerce  con- 
sequent ui>on  opening  waterway,  83, 
1000. 

Enp^ineers. 

Chief  of  Engineers.  Reports,  81, 
213;  82,  186;  83,  192;  84,  200;  85,210; 
86,208;  87,174. 

Engineer  in  Charge.  Mi^.  A.  N. 
Damrell,  1881-87.  Reports,  82,  1326; 
83,  999;  84,  1191;  85,  1355;  86,  1200; 
87, 1327. 

Assistant.  H.  Harding.  Report,  82, 
1326. 


Operations. 

l§§3-§4.  13,016  trees  cut  and  re- 
moved from  banks  and  853  lofi^s  and 
stumps  removed  from  bed  of  stream,  84, 
1191. 

Projects. 

By  Mi^.  Damrell,  1882,  for  improving 
Old  Town  Creek  for  bigh- water  navi- 
gation from  its  montb  up  to  City  Point, 
30  miles,  by  removing  overbangping  and 
fallen  trees, snags, and  aocumnlatetl  drift ; 
estimate,  $10,000, 82, 1326, 1327. 

Survey. 

Examination  ordered  by  act  of  Mar.  3, 
1881,  made,  1882,  under  direction  of  Mi^. 
Benyanrd,  82,  1326. 


OE.EAN.     (See  Allegheny  River,) 

OLIVJERIAIV  CAIVAL..O 

OliVmPIA  HARBOR,  ITASH. 


AppropriatlODS. 

1892,  $35,000,  93,  3416. 
1894,  40.000,  95,  3418. 
1896,  32,000,  96,  3349. 
1899,   15,000,  99,  3270. 


Total,  122,000 

Commerce. 

Tbe  importance  of  the  place  due  to  its 
being  the  capital  of  the  State,  and  tbe 
only  commerce  carried  in  1897  was  the 
local  commerce  between  it  and  other 
places  on  Pnget  Sound,  97,  3444. 

In  1897  the  interests  involved  were  not 
important  enough  to  warrant  the  im- 
provement of  the  Deschutes  River  at  the 
harbor,  98,  3095. 

Contracts. 

l§9tf.  Geiger  &  Zabriskie,  dredging 
and  bulkhead  construction,  13  cents  per 
c.  y.  ($17,920),  93,  3416. 

1894.  Bowers  Dredging  Co.,  dredg- 
ing, 16  cents  per  c.  y.  ($32,000),  95,  3417. 

1§96.  New  York  Dredging  Co., 
dredging,  12|  cents  per  c.  y.  ($19,312.50), 
97,3444. 

« Survey —Reporta  Feb.  18, 1828,  and  Nov.  2, 


1§90.  Puget  Sound  Dredging  Co., 
dredging  100,199  c.  y.,  at  13|  cents,  1900, 

4482. 

Eniflneers. 

Chirf  of  Enginbbrs.  Reports,  85, 
369;  91,  411;  92,  384;  93,  443;  94,  411; 
95,453:  96,410;  97,  512;  98,516,  524; 
99,  605 ;  1900, 683. 

Enginerrs  in  Ciiargr: 

Capt.  C.  F.  Powell.    Report,  85,  2413. 

Lt.  E.  Burr.     Report,  85,  2415. 

Capt.  T.  W.  Symons,  1891-95.  Reports, 
92,  2733,  2736;  93,  3415;  94,  2606;  95, 
3416. 

Capt.  H.  Taylor,  1896-.  Reports,  96, 
3349;  97,  3443;  98,  3070,  3094;  99,3370; 
1900,  4481. 

ASSISTANTS  * 

P.  6.  Eastwick.    Report,  85,  2414. 

A.  J.  McMillan.    Report,  92,  2735. 

B.  W.  De  Courcy.     Report,  92. 2740. 
J.  R.  Savage.    Reports,  93,  3417;  94, 

2608;  95,  3418. 
J.  Zug.    Reports,  98, 3097 ;  1900, 4482. 

Operations. 

1  §93-93.  Dredging  in  progress,  93, 
3415. 

1885.     (H.  Doc.  No.  482.  65th  Gon^.,  2d  aeSB.) 


BEPOKTS   OF   CHIEF   OF   ENOENEEBS,  U.   8.   ABMY. 
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1§9S-1ML«    In  oonneotion  with  the  , 
previous  year,  237,805  c.  v.  dredged,  94, 
2607. 

181^4-9((.  224,071  o.  y.  dredged,  95, 
3417. 

1894I-9Y.  192,486  c.  y.  dredged,  97, 
3443. 

1S1MI-I90O.  100,1$»9  0.  Y.  dredged 
(maps),  1900,  4481. 

Physical  characteristics. 

Description  of,  85,  2414;  92,  2735. 

Olympia  is  situated  at  the  head  of 
Bndd  Inlet,  93,  3415. 

The  Deschutes  River  rises  in  the  foot- 
hills of  the  Cascade  Mountains,  and  emp- 
ties into  the  upper  or  south  end  of  Budd 
Inlet  at  Tnmwater,  where  it  meets  tide 
water.  Olympia  is  located  on  Budd  Inlet 
ahout  2  miles  north  of  Tumwater,  and  the 
part  of  Budd  Inlet  in  the  vicinity  of  the 
city  is  known  as  Olympia  Harhor.  The 
river  is  unnavigable  above  three  falls, 
having  an  aggregate  height  of  84  f.,  situ- 
ated at  Tam water,  Jnst  before  it  meets 
tide  water,  98,  3095. 

Plans. 

By  Lt.  Burr,  1885,  formation  of  a  chan- 
nel by  dredging,  aided  by  a  jetty  from 


Capitol  Point  8  f.  deep  at  low  water; 
estimate,  $147,950,  85,  2416. 

Projects. 

By  Capt.  Symons,  1891,  dredging  a 
channel  250  f.  wide  and  12  f.  deep  at  the 
mean  of  the  lower  low  waters,  from  the 
vicinity  of  the  Fourth  Street  Bridge  to 
deep  water  in  Budd  Inlet;  estimate, 
$275,000,  93,  3415. 

In  1897  Capt.  Taylor  estimated  it  would 
cost  $264,000  or  $1,000,000  by  one  of  two 
plans  to  improve  the  Deschutes  River  at 
the  harbor,  98,  3095,  3096. 

Surveys. 

Ordered  hj  ^ct  of  July  5,  1884,  made 
under  direction  of  Lt.  Burr,  85,  2415. 

Survt'y  ordered  l)y  act  (»!'  Bept.  19, 
1890,  mailo,  1891,  under  direction  of  Capt. 
Symoiis,  92,  2736. 

A  survey  of  the  Deschutes  River  at  its 
entrance  into  Olympia  Harbor  was  or- 
dered by  act  of  .Inne  3,  1896,  and  made, 
1897,  under  the  direction  of  Capt.  Taylor, 
98,  3094. 

Maps.    94,  2610 ;  95,  3420 ;  1900, 4482. 


OJflAHA,  WERR.     (See  Missouri  Hirer  between  mouth  and  Sioux  City.) 

ONANCOCK  HARBOR,  YA. 


Appropriations. 

Mo,  $3,000,  79.  77. 
1880,   5,000,  80,  646. 
1890,   6,000,  91, 1198. 
1892,   6,511,  92,  978. 

Total,  20,511 

Commerce. 

Important,  79,  511,  717;  79,  717. 
Advantages  oonseqneut  upon  improve- 
ment, 80,  647. 

Contracts. 

1879.  D.    Constantino,    dredging, 
17^  cents  per  c.  y.,  80,  646. 

1880.  American    Dredging    Com- 
pany, dredging,  20  cents  per  o.  y.,  81, 


S?; 


1891.  F.  C.  Somers,  dredging,  18.9 
cents  per  c.  y.,  91, 1198. 

1899.'  C.  T.  Caler,  dredging,  ,13 
cents  per  c.  y.,  s.  m.,  93,  1226. 

Eni^neers. 

Chusf  of  Enginssrs.  Reports,  78, 
76;  79,77,96;  80,105;  81,141;  82,137; 
83, 140;  89,  112;  90,  102;  91,  129;  92, 
129;  93,141;  94,130. 

ENGINBBR8  IN  CHARGE : 

Capt.  C.  B.  Phillips,  1878-79,  78,  76. 
Report^  79,  716. 


Msj.  W.  P.  Craighill,  1879-83,  79,  77. 
Reports,  79,  510;  (Lt.  Col.)  80,  645;  81, 
889 ;  82,  859 ;  83,  683. 

MiJ.  W.  F.  Smith,  U.  S.  agent,  1888-94. 
Reports,  90,  968;  91, 1197;  92,  977;  93, 
1225 ;  94,  902. 

Assistants  : 
J.  M.  Wolbrect.    Report,  79,  717. 
A.  Stierle.    Report,  90.  968. 

Operations. 

1879-80.  9,727  c.  y.  dredged,  80, 
616. 

1880-81.  20,297  c.  y.  dredged,  81, 
890 

1891-99.  26,778  c  y.  dredged 
through  tlie  outer  and  inner  bars,  92, 
977. 

1898-94.  41,154  c.  y.,  s.  m.,  dredged 
and  the  project  completed,  94,  902. 

Pliysical  cliariicteristics. 

Sand  bar  at  mouth  of  harbor,  79,  717. 
Description  of  the  locality,  90,  969. 

^^roiccts. 

By  Capt!  Phillins,  1879,  dredging  a 
channel  through  the  bar  at  mouth  of 
th(;  harbor  and  near  the  wharves  300  f. 
wide  and  8  f.  in  depth  at  m.  1.  w. ;  esti- 
mate, $10,000,  79,  511,  .716,  717,  718;  80, 
645. 
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By  Maj.  Smith,  U.  S.  agent,  1889,  im- 
provement of  the  harbor  entrance  by 
excavation  of  a  channel  300  f.  wide  and 
8  f.  deep  through  the  outer  bar,  and  one 
200  f.  wide  and  8  f.  deep  thronsh  the 
river  bur ;  estimate,  $12,511, 90, 971 ;  91, 
1198. 

Surveys. 

By  J.  M.  Wolbrect,  1878-79.  Report, 
79,  717. 


Reanrvey,  1882,  82,  859. 

Ordered  by  act  of  Aug.  11,  1888,  maile, 
1889,  under  direction  of  Maj.  Smith,  IJ.  S. 
agent,  90,  969. 

Maps.    94, 902. 


ONSET  HARBOR,  ITIASS. 


Commerce. 

Imports  in  1894  amounted  to  1,000 1.  of 
coal  and  the  exports  to  about  6,000  t.  of 
fire  sand.  Over  10,000  persons  were  con- 
veyed to  the  place  by  steamboats  in  1894 
to  attend  the  annual  cump  meeting  held 
there.    95,  738.  ' 

di§riiieers. 

Chikf  of  Knginbbrs.  Report,  95,  72. 


Enginkbr  in  Chargr.  Capt.  W.  H. 
Bixby,  1894-95.    Report,  95,  737. 

Physical  characteristics. 

Description  of,  95,  738. 

Surveys. 

Examination  ordered  by  act  of  Aug. 
17,  1894,  made  by  Capt.  Bixby,  1895  (re- 
port unfavorable),  95,  737. 


O.^TOIVAGOIV  HARBOR,  IIIICH. 


a 


20. 

33. 

36. 

41. 

93. 

112. 

151. 

1898. 

2034. 

2114. 

1826. 

1643. 

1820. 

2298. 

2141. 

2558. 

2356. 


Approprisitions 

1867,  $97, 600,  67 

1870,  10, 000,  70 

1874,  23, 000,  74 

1875,  25, 000,  75 

1876,  15, 000,  76 

1878,  15, 000,  78 

1879,  17, 000,  79 

1880,  15, 000,  80 

1881,  20, 000,  81 

1882,  20, 000,  82 
1884,  15, 000,  84 
1886,  13, 000,  86 
1888,  12, 500,  88 
1890,  10, 000,  90 
1892,  20, 000,  92 
1894,  7, 000,  95 
1896,  10, 000,  96 

Total,    345,100 

Commerce. 

^  Benefit  of  the  improvement,  70, 91 :  71, 
108;  72,113. 

Condition  of  business  in  Lake  Superior 
region,  68,  86. 

Necessity,  availability,  and  importance 
of  a  harbor  of  refu$;e,  67,  63 ,  68, 84 ;  71, 
30;  73,  136;  74,  136;  75,  185;  78,1131; 
79,  1478. 

Requirements  of  general  lake  commerce 
and  availability  as  a  harbor  of  refuge 
justify  completion  of  work,  80,  1898. 

Description  of,  93,  2677,  96,  2355. 

Restricted,  93,  2677.  Roughly  esti- 
mated at  1,000,000  t.  per  year,  96,  2355. 

Fire  in  1896  totally  destroyed  the  busi- 
ness of  the  place,  97,  2606. 


Contracts. 

1§6Y*  S.  S. Vaughn,  materials :  Peter 
White,  materials  and  labor;  Gelley  & 
Weston,  materials  and  labor,  67,  57. 

1§69«  £.  F.  Prince,  remoyal  of  ob- 
structions and  pier  extension,  69,  24,  72. 

1§70.  J.  Mercer,  extension  of  west 
pier,  71, 108. 

1§Y4.  H.  J.  Lutes,  repairs,  refilling 
cribs,  76,  ii,  321. 

18Yft.  Ames  &,  Emery,  extension  of 
west  pier,  10  cribs,  76,  ii,  321. 

1§?7«  H.  J.  Luteis,  superstructure, 
77,841;  78,  1131. 

1§79.  C.  P.  MacDougall,  extension 
of  east  pier,  6  cribs;  contract  extended 
to  cover  3  additional  cribs,  79,  1477, 
1479. 

18§0«  MoDongall  «&  McLennan,  pier 
construction,  81,  S)35. 

U§1.  J.  Rich,  pier  extension,  81, 
203o. 

1§89.  J.  Rich,  pier  extension,  83, 
1631. 

1884.  J.  H.Gillette,  ]>ier  extension, 
85,  1969. 

1886.  A.  S.  Bretherton,  failure  to 
enter  into  contract,  87, 1967.  Contract 
awarded  to  W.  T.  Casgraln,  87,  1968. 
.  1888.  J.  C.  Morrison,  construction  of 
150 1. 1  of  su\)stmcture,  $56  per  running 
f.,  and  200  1.  f.  o£  superstructure,  $11.20 
per  runifing  f.,  89,  2019. 

1891.  A.  and  D.  Sang,  superstructure 
construcfkon,  $21.70  per  running  f. ;  Wil- 
liams, Dougherty  &  IJpham,  dredging,  244 
cents  per  c.  y.,  91,  2504. 


a  Consistent  action  and  Ya,Tge  appropriations  necessary  to  carry  on  the  work  economically,  68,  79; 
76,  185;  76,  ii,  321. 


BEPORTS  OF  CHIEF  OF  EKQIKEEBS,  0.  S.  AKMY. 
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OlfTONAGON  HABBOR,  JIIICH.— Continned. 


1899*  Q.  Taylor,  pier  repairt. 
$4,499.60,  93,  2678. 

1894.  Dwyer  and  Amory,  pier  re- 
pairs, $4,415.50,  95,  2559. 

I1NM^«  MoCardy  Bros.,  pier  repairs, 
$8,530.75,  1900,  3696. 

BocumenCs.    (Not  published  in  re- 
ports.) 
H.   Doc.  80,  39th  Cong.,  2d  sess.,  de- 
tails of  the  sarvey  of   the  harbor    of 
Ontonagon,  67, 17. 

Engineers. 

Chief  op  Enoinbeils.  Reports,  67, 
17,  20;  68,  27;  69,  24;  70,  33;  71,  30; 
72,30;  73,  31;  74,  36;  75,  40;  76,  93; 

77,  97;  78,  112;  79,  151;  80,  202;  81, 
271;  82,  266;  83,  274;  84,  273;  85,  296; 
86,290;  87,256;  88,  233;  89,  271;  90, 
244;  91,314;  92,299;  93,340;  94,  311; 
95,  348;  96,  304;  97,  389;  98,  381;  99, 
452,  456;  1900,  517. 

Engineers  in  Charge: 

Maj.  J.  B.  Wheeler,  1867-70.  Reports, 
67,  55,  63;  68,  79,  84;  69,  72. 

Capt.  J.  W.  Cnyler,  temporarily  in 
charge,  1870,  70,  33. 

Maj.  D.  C.  Hoaston,  1870-78,  70,  32. 
Reports,  70,  90;  71, 108;  72,  113. 

M%j.  F.  U.  Farqnhar,  1873-75,  73,  29. 
Reports,  73,  136:  74,  134. 

M^j.  H.  M.  Robert,  1875-83,  75,  40. 
Reports,  75,  185;  76,  ii,  321;  77,  841; 

78,  1131;  79,  1477;  (Lt.  Col.),  80, 
1897;  81,2033;  82,2114. 

Capt.  F.  A.  Hinman,  1883-^.  Report, 
83, 1630. 

Lt.  Col.  J.  W.  Barlow,  1884-86.  Re- 
ports, 84,  1825;  85,  1968. 

Capt.  C.  £.  L.  B.  Davis,  1886-89.  Re- 
ports, 86,  1641;  87,  1967;  (Mai.),  88, 
1819. 

Mfd-  J.  B.  Qninn,  1889-91.  Reports, 
89,2018;  90,2297. 

Capt.W.  L.  Fisk,  1891-92.  Reports, 
91,  2602;  92,  2139. 

Maj.  C.  B.  Sears,  1893-.  Reports,  93, 
2677;  94,2026;  95,2557;  96,2354;  97, 
2606;  98,  2242;  99,  2705;  1900,  3595. 

Assistants  : 

H.  Bacon,  69,  71.  Reports,  67,  63; 
68,84. 

Capt.  J.  W.  Cnyler,  69,  70. 

Operations, 

,1867-68.  387  1.  f.  crib  and  62  1.  f.  | 
pile  bnilt  for  eastern  pier  extension;  | 
work  commenced  Oct.,  1867,  68,  27,  85. 

1868-69.  900 1.  f.  crib  built  for  east- 
em  pier  extension;  270  1.  f.  crib  built 
for  western  pier  extension ;  455  piles  re- 
moved; repairs,  69,  24. 

1869-70*  Superstructures  complet- 
ed, 70,  33,  90. 

1870-71.  160  l.f.  crib  bnilt  for  west- 
orn  pier  extension;  71,  108 


1 87 1-79.  64  1.  f.  orib  bnilt  for  west- 
em  pier  extension,  72,  30,  113. 

1874-7ft.  4301.  f.  pile  bnilt  for  west- 
em  pier  extension;  repairs,  75,  185. 

187ft-76.  500  1.  f.  crib  and  68  1.  f. 
pile  built  for  western  pier  extension ;  re- 
pairs; 350  f.  of  superstructure,  76,  93,  ii, 
322. 

1876-77*  Superstructure  in  process 
of  completion,  77,  97,  841,  842. 

1877-78*  Repairs;  superstructure 
completed,  78,  112,  1131. 

1878-79.  3001.  f.  crib  built  for  east- 
em  pier  extension ;  repairs  and  refilling, 
79,  151,  1477. 

1879-80.  4  cribs  placed  in  exten- 
sion of  west  pier  and  superstructure  bnilt 
over  9  cribs,  80,  1897,  1898. 

1880-81.  3  cribs  placed  in  exten- 
sion of  the  east  pier  and  5  in  the  west;  2 
courses  of  superstructure  placed  over  4 
cribs  in  the  west  pier  and  superstructure 
for  3  cribs  furnished,  81,  2034. 

1881-83.  4  crib  superstructures 
placed  in  extension  of  west  pier  and  3  in 
east  pier;  also  supecstructure  built  over 
4  cribs  in  west  pier,  82,  2114. 

1889-83.  2  cribs  placed  in  exten- 
sion of  the  east  pier  and  400  1.  f.  super- 
structure built  over  same ;  partial  super- 
structure completed  over  6  oribs  in  west 
pier,  83, 1630. 

18N8-84.  East  pier  extended  250  f. 
and  200  1.  f.  of  planked  superstructure 
built;  20  snubbing  posts  placed  in  east 
and  west  piers,  84,  1826. 

1884-85.  West  pier  ext-ended  100  f. 
and  950  1.  f.  of  superstructure  built,  85, 
1968. 

1 889-86.  East  pier  advanced  75  f. ; 
10,546  0.  y.  material  dredged  from  the 
channel,  86,  1642. 

1886-87.  100  1.  f.  of  orib  work  of 
west  pier  leveled  to  receive  superstruc- 
ture: minor  repairs  to  piers,  87,  1968. 

1 887-88.  100  1.  f.  of  superstructure 
completed  on  west  pier  and  pier  extended 
150  I. ;  east  pier  extended  50  f.  and  minor 
repairs  made  to  both  east  and  west  piers, 
88,  1819. 

1888-89.  West  pier  extended  150 
f. ;  superstructure  completed  upon  east 
pier,  89,  2018. 

1889-90.  50  1.  f.  of  superstructure 
added  to  the  east  pier  and  150 1.  f.  to  the 
west  pier,  90,  2288. 

1890-91.  24,488  c.y.  dredged  from 
the  channel,  91,  2503. 

1891-99.  West  pier  superstructure 
completed,  92,  2140. 

1899-98.  Pier  repairs  in  progress, 
93,  2677. 

1893-94.  Pier  repairs  completed 
and  dredging  in  progress,  94,  2027. 

1894-95.  Dredging  completed  and 
pier  repairs  in  progress,  95,  2558. 

1^95-96.    Pier    repairs    completed 
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and  joint  dredging   done   (aee   Private 
work),  96,  2355. 

1899-1900.  Pier  repairs  under 
way,  1900,  3595. 

Physical  characteristics. 

Freshets,  67,  64. 

Ontonaffon  River  has  not  a  8u£Qoient 
volume  or  discharge  to  maintain  a  uni- 
form depth  of  14  f.,  even  if  the  piers  were 
extended  (M%j.  Raynolds),  67,  256. 

Comparative  depths  of  water  at  the 
mouth  of  the  river  from  1856  to  1867,  68, 
85. 

Oscillation  of  water  surface,  68,  86. 

Description  of»  67,  63;  93,  2677;  98, 
2242. 

Bar  formation  at  the  entrance,  93, 
2677;  94,  2026,  2027;  95,  2557,  2558;  96, 
2355. 

Sediment  deposits  from  floods  causes 
redredging  every  few  years,  1900,  3595. 

Plans. 

By  Mi^.  Quinn,  1889,  dredging  the  bar 
across  the  channel  entrance ;  annual  cost, 
$15,000,  89,  2018. 

Private  (connty,  private,  and 
corporate)  ivoric. 

Attempted  improvements  on  the  part  of 
the  county  of  Ontonagon  refi^rred  to,  68, 
85.  Citizens'  pile  work  at  the  inner  end 
of  western  pier,  73,  136.    The  dredging 


inside  the  shore  line    considered  local 
work,  67,  64. 

In  1896  the  channel  was  deepened  to  12 
f.  under  the  joint  action  of  the  Diamond 
Match  Co.,  the  town  of  Ontonagon,  and 
the  United  States,  96,  2355. 

Projects. 

BvMaj.  Wheeler,  constructing  two  par- 
allel piers  of  crib  work,  250  f.  apart,  2,160 
f.  ana  2,340  f.  for  the  respective  lengtlis  of 
the  west  and  east  piora,  across  the  present 
channel  and  the  bar  at  the  mouth  of  the 
river  to  the  18-f.  curve  of  Lake  Superior, 
at  an  estimated  cost  of  $292,801.  In- 
creased, for  dredging,  to  $363,770,  67,  20, 
63,  65:  68,  27, 87:  86, 1641.    Amount  re- 

2uirea  for  completion,  $161,170,  79, 151. 
discussion  of  the  method  of  construction 
of  pier  work,  and  of  position  of  piern,  67,63. 
Aggregate  of  appropriations  from  1867  to 
1886,  inclusive,  $285,600,  86,  1612;  87, 
1967.  Probable  increase  of  estimate  due 
to  the  advance  of  the  outer  bar,  86, 1641 ; 
87,  1967. 

Snrveys. 

Inferred  from  1867,  67,  17. 

Minor  surveys,  93,  2677 :  94,  2027. 

Survey  for  18- f.  harbor  of  refuge  ordered 
by  act  of  June  6, 1896.  Not  maile,  because 
of  obliteration  of  chief  commerce  of  town 
by  fire,  99,  456. 

Maps.  Of  Ontonagon  Harbor,  76,  ii, 
322 ;  88,  1820. 


008Ti:iVAlJI.A  ARTD  COOSA WATTE£  RIVERS,  OA. 


a 


Appropriations* 

1874,  «» $10,000,  75,  77,  794. 

1875,  5,000,  75,  77,  794. 
4,000,78,104,766. 
8,000,  79, 141,  1272. 
2,000,  80,  1693. 
1,000,  81, 1874. 
1,000,  82,  1858. 


1878, 
1879, 
1880, 
1881, 
1882, 


Total.    26,000 

Commeree. 

Unimportant,  75,  794. 

Eng'ineers. 

Chief  of  Enginbrrs.  Reports,  71, 
64;  72,  59;  74.  71;  75,  77;  76,  87;  77, 
91;  78,  104;  79,  141;  80,  188;  81,  256, 
82,  249;  83,  257;  84,  257;  85,  201;  86, 
199;  87, 167. 

Enoinbers  in  Chargr: 

Ma j .  W.  MoFai  land.  Reports,  71, 497 ; 
72,  481 ;  75,  792. 

Capt.  L.  0.  Overman.    Report,  74, 581. 

Capt.  W.  R.  King,  1875-85.  Reports, 
76,  714;  77,  601;  78,  706;  79,  1271. 
(Maj.);  80,  1692;  81,  1873;  82,  1857; 
83,1503;  84,1656. 


Capt.  R.  L.  Hoxie,  1885-89.  Reports, 
85,  1300;  86,  lia5;  87,  1278;  88,  1175. 

Capt.  P.  M.  Price,  1889.  Report,  89, 
2797. 

Assistant.  R.  C.  McCalla.  Report, 
72,507. 

Obstmctions. 

Further  expenditures  not  recommended 
till  Ihe  R.  R.  bridge  near  Rome  be  pro- 
vided with  a  suitable  draw,  87, 1278. 

Bridges  obstruoting  navigation,  89, 
2797. 

Operations. 

18Y4-Yft«  River  improved  at  vari- 
ous places  by  unall  riprap  dams,  removal 
of  snags,  gravel,  etc,  75,  77,  792. 

1§75-T6.  Removal  of  obstructions 
and  construction  of  dams  by  hired  labor, 
76,  87,  714. 

187§-T9.  Removal  of  obstrnctions 
and  repairing  and  improving  dams  at  11 
different  points,  79, 141, 1272. 

l§79-§0.  472  c.  y.  rock  and  bowl- 
ders  and  313  c.  y.  gravel  excavated  and 
441  snags  and  overhanging  trees  removed, 
807  c.  y.  rock  qnarried,  and  1,513  c.  y. 
rock  placed  in  dams,  80,  1692. 


aOostenanla  formed  by  the  junction,  4  miles  above  Resaoa,  of  the  Conasauga  and  Coosa wattee. 
I>0o8tenaula  River. 
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1S80-81.  3,042  o.  y.  mrei,  loose 
rock,  and  111  o.  y.  solid  rock  excavated; 
133  o.  y .  Btone  qnairied ;  287  c.  y.  stone 
placed  in  dams ;  46  snags  and  trees  re- 
moTed,  81, 1874. 

1881-89.  131  c.  y.  solid  rock  and 
366  c.  y .  loose  rock  and  gravel  excavated ; 
26  snags  removed,  82, 1867. 

Physical  characteristics. 

Description,  72,  507;  74,  .'i82. 

Plans. 

By  R.  C.  MoCalla,  1872,  3  f.  water  from 
Resaoa  to  Rome,  $10,000  to  $12,000,  72, 
509. 

By  Capt.  Overman,  1874,  removing 
snags,  bars,  etc.,  to  obtain  2  f.  to  3.  f.  of 
-water  from  Resaca  to  Cartere  Mills  for 
seven  months,  $6,290 ;  for  eight  months, 
$10,335;  for  nine  months,  $16,208.50,  74, 
582. 

By  Capt.  King,  1879,  completing  proj- 
ect, $6,208.50,  79,  141,  1272. 


Projects. 

By  Mf^.  McFarland,  1874,  building 
dams,  removal  of  snags,  rock,  etc.,  with 
hired  labor,  75,  77,  792. 

By  Capt.  Overman,  1874,  3-f.  depth  of 
channel  in  the  Oostenanla,  and  ou  the 
Coosa wattee  good  navigation  for  boats 
drawing  2  f.  daring  nine  months  of  the 
year,  the  improvement  to  be  accomplished 
by  the  removal  of  snags  and  trees,  gravel 
and  rock  bars ;  estimated  cost  for  Ooste- 
nanla, $12,000,  and  for  the  Coosawattee, 
$16,208.50,  74,  583 ;  75,  794 ;  80,  1693. 

Capt.  Hoxie,  1888,  stated  that  the  ex- 
isting channels  sufficed  necessities,  88, 
1176. 

Surveys. 

By  R.  C.  McCalla,  1872,  under  direction 
of  liaj.  McFarland,  Resaca  to  Rome.  Re- 
ports 72,  481,507. 

By  Capt.  L.  C.  Overman,  1874,  Resaca 
to  Carters  Mills.     Report,  74,  581. 


ORAIVOE  1II11.L8  FLATS.     (See  St.  Johtu  Rirer,  Fla,) 

OREOOnr  €1TT.    (See  WillametU  River,  Oreg.) 

OREGON  IIV1.ET,  IV.  €• 


Engrioeers. 

Chief  of  Enginxbrs.    Reports,  81, 
168;  82,164. 

Emoimrkr  in  Charge,    Capt.  J.  Mer- 
cnr.     Report,  82, 1127. 

Physical  characteristics. 

Unstable  character  of  the  bar  cover- 


ing the  inlet  wonld  render  reasonable 
iroprovemeut  futile,  82,  1128. 

Surve}^. 

Examination  ordered  by  act  of  Mar. 
3,  1881,  made  ander  direction  of  Capt. 
Mercur,  82,  1127. 


ORTEBTDEN  AND  WABTDO  RIVERS,  S.  C. 


Engineers. 

Chief  of  Engineers.    Reports,  89, 
158;  90, 141. 

Engineer  in  Charge.    Capt.  F.  V. 
Abbot,  1888.    Report,  90, 1239. 

Physical  characteristics. 

Description  of,  90, 1239. 

Plans. 

By  Capt.  Abbot,  1889,  inland  waterway 


connecting  Bulls  Bay  and  the  harbor  of 
Charleston  (1)  by  the  Orvenden  and 
Wando  rivers ;  estimated  cost,  $1,500,000 : 
(2)  by  the  Sea  Island  route;  estimated 
cost,  $750,000,  90,  1243,  1244. 

Survey. 

Ordered  bv  act  of  Aag.  11,  1888,  made, 
1888,  under  direction  of  Capt.  Abbot,  90, 
1243. 


OSAOE  RIVER,  iTIO.    (See  Part  G.—Mi98ouri  liiver.) 


1871, 
1872, 
1873, 
1874, 
1878, 
1879, 
1880, 
1881, 
1886, 
1888, 
1890, 
1892, 


ons. 

$25,000,  71,  333. 
25,000,  72,  53. 
25,000,  73,  55. 
25,000,  74,  61. 
20,000,  78,  94. 
20,000,  79,  120. 
30,000,  80, 1395. 
20,000,  81,  1589. 
10,000,  86,  1396. 
5,000,  88, 1451. 
55,000,  90,  1993. 
50,000,  92, 1743. 


Total,  310,000 


Commerce. 

Real  wealth  of  country  adjacent  to  the 
river,  $100,000,000,  71,  328;  commerce  of 
the  river,  nothing. 

Remarks  by  Capt.  Allen,  74,  348 ;  by 
Col.  Simpson,  75,  489,  492. 

Commercial  importance  of  the  Osage 
Valley  described  in  detail,  75,  495. 

Reported  by  Col.  Simpson  as  not  suffi- 
cient to  Justify  the  expense  of  the  im- 
provement, 75,  493. 

Description,  74,  340;  75,  490. 

Steamboat  traffic  upon  river,  81, 1593. 

Lumber  interests,  87,  1592. 

Resources  of  the  locality,  90, 1997, 2002. 
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List  of  Bteamers  engaged  on  the  river 
during  1X91,  92,  1745. 

Contracts. 

1§72.  Howard  Cook,  dredging  on 
shoals,  73,  458,  459;  relieved  therefrom, 

74,  338. 

Engineers. 

Chief  of  Engines rs.  Reports  against 
farther  improvement,  75,  66.  Reports, 
70,31;  71,  59;  72,  52;  73,  55;  74,  61; 

75,  66:  76,  82;  78,  94;  79,  119;  80, 161, 

81,  222;  82,  220;  83,  228;  84,  235;  85, 
254,259;  86,  246;  87,  214;  88, 195;  89, 
229,  230;  90,  205,  206;  91,  262;  92,  251; 
93,  283;  94,  260. 

Engineers  in  Charge  : 

Lt.  Col.  W.  F.  Raynolds,  1870-73.  Re- 
ports, 71,  327,  333;  72,  341. 

Col.  J.  H.  Simpson,  1873-80.  Reports, 
73,  458;  74,  338;  75,  448,  490;  76,  649; 
78,  687:  79,  1044 ;  80,  1359. 

Maj.  0.  H.  Ernst,  1880-85.  Reports,  80, 
1391;  81, 1586;  82,  1656;  83,  1293;  84, 
1529. 

Maj.  A.  M.  Miller,  1885-92.  Reports, 
85,  1636,  1657;  86,  1395;  87,  1591, 1593; 
88,  1450;  89,  1705;  90,  1992, 1996;  91, 
2114;  92,  1742. 

Mi^.  C.  J.  Allen,  1893-94.  Reports, 
93,2182;  94,1620. 

Assistants  : 
D.  Fitzgerald.    Report,  71,  328. 
Capt.  Allen,  71,  334.    Report,  74,  345. 
A.  Liyermore,  72,  341. 
Mr.  Blaisdell,  73,  459. 
G.  R.  Eichbaum,  73,  459;  74,  342. 
W.  S.  SimpRon.    Report,  74,  341. 
W.  M.  Gordon.    Report,  75,  493. 
W.  S.  Simpson.     Reports,   81,  1589; 

82,  1657. 

8.  E.  M.  Gregory.    Report,  82,  1667. 

K.  Winston.    Report,  83,  1294. 

J.  W.  Beaman.  Reports.  89,  1706; 
90, 1993:  91,  2115;  92,  1748;  93,  2183; 
94  1622. 

C.  D.  Lamb.    Report,  90, 1999. 

Estimates.    (See  PrcjeeU,) 

By  Lt.  Col.  Raynolds,  1870,  dams, 
scraping,  etc.,  $200,000.  71,  328;  72, 343. 

By  Capt.  Allen,  1874,  dams,  scraping, 
etc.,  $500,000,  74,348. 

By  Col.  Simpson,  1875,  slack- water  im- 
provement, $3,000,000,  75,  489. 

liegnl  proceedinffs. 

Condemnation  proceedings  for  land  on 
both  sides  of  the  river  required  for  pro- 
posed lock  at  Brennekes  Shoal  brought 
to  a  close,  94,  1621. 

Operations. 

Begun  with  hired  labor  September, 
1871,  71,  333;  72,341. 

1  §71-72.  Scraping  on  bars;  11,200 
c.  y.  removed,  25  cents  to  60  cents  per 
y. ;  logs  and  stumps  removed  from  chan- 
nel;  repair  of  4  wing  dams  built  by 


State;    list  of   shoals  and  work  done 
thereon,  72.  342. 

1879-78.  Training  wall  at  Ship- 
leys  Shoal  begun ;  ouarrying  atone  and 
cutting  timber,  73,  458. 

197S-74.  6,370  I.  f.  of  dams  and 
training  wall  built  on  3  shoals;  100  f.  of 
old  dam  torn  awav ;  channels  scraped  50 
f.  by  2  f.,  two  500  f.  long  and  one  1,300  f. ; 
120  trees  cut  from  bank:  62  snags  re- 
moved from  channel,  74,  338. 

1874-79.  Repairs  at  Burds  Shoal: 
2,075 1.  f.  of  dams  built ;  channels  scraped 
50  f.  by  2  f.,  two  300  f.  long  each,  one  500 
f.,  one  1,500  f. ;  112  trees  cut  from  banks; 
94  snags  removed,  75, 488. 490. 

IN 75-76.  Work  abandoned  and 
property  sold,  76,  82. 

1878-79.  Repairs  made  on  2  dams; 
1,130  1.  f.  of  dam  built  at  Moores  flats, 
where  a  channel  was  scraped  450  f.  by 
50  f. ;  906  trees  cut  from  banks ;  S&  snags 
removed,  79,  1044. 

1870-80.  Rock  and  snag  removal 
at  Reynolds  Shoal  and  Devils  Elbow; 
dam  strengthened,  training  wall  re- 
paired and  extended,  and  snags  removed 
at  Moores  Flats;  dams  and  training 
walls  built  at  Haskins  and  Burds  shoals, 
and  breach  at  latter  place  repaired; 
channels  dredged  at  Kirkmans,  Packs, 
and  Clarks  Island  sboals,  also  dam 
built  at  first-named  locality;  training 
wall  extended  and  break  in  dam  repaired 
at  Shipleys  Shoal,  80, 1392, 1394. 

1880-81.  Training  walls  extended 
at  Shipleys  and  Burds  sboals ;  dredging 
and  snag  removal  at  Musics,  Saline,  and 
Town  shoals,  and  dredging  at  Locketts 
Island  Shoal;  rock  quarried  and  channel 
excavating  begun  at  Moores  Flats ;  break 
in  training  wall  repaired  and  bar  re- 
moved at  Kirkmans  Shoal;  channel 
dredged  at  Rices  Shoal ;  cross  dam  and 
training  wall  built,  excavating  of  chan- 
nel begun,  and  snags  removed  at  Berrys 
Shoal,  81, 1586, 1587. 

1881-89.  Straightening  of  chute 
completed,  dam  and  training  wall  ex- 
tended, and  dredging  done  at  Moores 
Flats;  training  wall,  extended,  raised, 
and  repaired,  and  dredging  done  at 
Berrys  Sboal;  dredging  done  at  Schie- 
less,  Clarks  Island,  Haskins,  and  Kirk- 
mans shoals;  1,063  snags  removed  from 
channel  between  Grand  River  and  mouth 
of  Osage,  82,  1656. 

18N9-83.  310  snags  removed,  Big 
Gravois  to  month  of  Osage,  83,  1293. 

1886-87.  370  snags  and  878  trees 
removed,  87,  1592. 

1888-89.  1,126 1.  f.  of  cross  dam  and 
training  wall  repaired;  110  1.  f.  of  new 
dam  built;  29  snags  and  53  rocks  removed 
from  the  channel;  work  done  with  hired 
labor,  89, 1705, 1706. 

1 8  89-90.  1 2  snags  and  3  rock  heaps 
removed  from  the  chiuinel,  90, 1992. 
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IS'^l-dS*  66  BnagB  remoTed  from 
the  channel  and  342  trees  cleared  irom  the 
banks,  92, 1743. 

1899-1I8.  Abont  3,000  enags  and 
other  obstmctions  removed,  and  250  1.  f. 
dams  built,  93, 2182. 

189S-94.  About  900  obetmottonB 
removed,  94, 1621. 

Physical  characteristics* 

Described,  73, 458;  74,346;  75,494. 

Table  of  shoals,  71, 332. 

Gauge  reconls  at  Tnscumbia  and  War- 
saw for  1881, 81, 1593, 1594 ;  82, 1661 ;  83, 
1295;  84,1530. 

Description  of  the  river,  90, 1996. 

Gaage  record,  at  Tascumbia,  Mo.,  for 
1891,91,2117;  1892,93,1744;  93,2185. 

Private  (State)  woric. 

The  State  of  Missouri  built  wing  dams 
and  dredged  at  several  points,  74, 339;  at 
an  expense  of  $175,000,  with  no  valuable 
results,  74, 345;  7  ,490. 

Projects.    (See  ^>/ittia<e«.) 

By  D.  Fitzgerald,  dredging  the  sboals 
to  give  3  f.  ot  water  from  Koscoe  to  the 
mouth,  233  miles,  at  a  cost  of  $180,000, 
71,  381.  Remarks  by  Lt.  Col.  Kaynolds, 
71,  328.  333;  by  Col.  Simpson,  73,  460; 
by  Capt.  Allen,  74,  348. 

By  W.  M.  Gordon,  slack- water  naviga- 
tion by  27  looks  and  dauis,  cost  $3,000,C^, 
75,  496.  Remarks  by  Col.  Simpson,  75, 
491. 

The  original  project  adopted  in  1871 
proposed  oontractin<i:  the  width  of  the 
river  at  Bhoals  by  means  of  cross  dams 
and  training  walls,  dredging  the  chan- 
nel by  means  of  teamn  and  scrapers,  and 
removal  of  rocks  and  snags  from  channel 
and  trees  from  banks,  the  object  being  to 


obtain  a  2-f.  l.-w.  navigation.  The  esti- 
mated cost  of  this  improvement  was 
$230,000,  71,  238 :  86,  1395. 

In  1890  Maj,  Miller  proposed  a  lock  and 
dam  near  the  month  of  the  Osage,  with 
a  lift  of  10.5  f.  and  a  width  of  52  f. :  esti- 
mate, $200.0qp,  90,  1995;  92,  1742;  mak- 
ing  the  total  cost  of  improvement  of  the 
river,  $430,000,  92,  1742. 

Surveys. 

By  State  Engineer  W.  M.  Morrell,  1840, 
referred  to,  75,  489. 

Directed  by  act  of  July  11, 1870,  70, 31. 
Examination  made  by  D.  Fitzgerald, 
Oct.,  1870.     Report,  71,  328. 

Instrumental  survey  of  60  miles  of 
river,  1872,  72,  458. 

For  lock  aud  dam  improvement  in  1875, 
75,  489.  Report  of  W.  M.  Gordon,  75, 
493;  report  of  Col.  Simpson,  75,  490. 

Survey  of  196  miles,  Ottawa,  Kans.,  to 
Osceoln,  Mo.,  1878,  79,  1044. 

Of  river,  1881,  above  Tnscumbia,  81, 
1588. 

Of  Osage  River,  Tnscnmbia  to  month 
of  Rainey  Creek,  1881,  82,  1662. 

Examination  of  river  from  mouth  to 
Osceola,  with  view  to  formation  of  slack- 
water  navigation  by  movable  locks  and 
dams,  made,  1884,  under  direction  of 
Maj.  Ernst  (report  unfavorable),  85, 1657 ; 
and  also  in  1886  under  direction  of  Mi^. 
Miller  (report  unfavorable),  87, 1593. 

Survey  ordered  by  act  of  Aug.  11, 1888, 
made,  1890,  under  direction  of  Maj.  Miller, 
90.  1995. 

An  examination  made,  1894,  prelimi- 
nary to  the  construction  of  a  look  at 
Brennikes  Shoal,  94,  1621. 

Maps.    80,  1394. 


OSWEOATCHIE  RIVER,  N.  Y.    (See  Ogdenalmrg  Harbor,) 

OSIVEOO.     (See  Salmon  Biver,  N,  ¥.) 

081¥E00  CANAI.9  N.  Y. 


Cominerce. 

In  1896  the  canal  was  navigated  by 
boats  wider  than  the  boats  for  whose 

gassage  provision  was  contemplated  by 
ongress,  and  M^j.  Stanttm  believed  that, 
therefore,  no  alteration  would  have  to  be 
made  to  permit  the  passage  of  torpedo 
boats,  etc.,  97,  3325. 

Eni^ineers. 

Chikf  of  Enginbbrs.  Report,  97, 
483. 

Engineer  in  Charge.  M%j.  W.  S. 
Stanton,  1896-97.    Report,  97,  3324. 

PliyslcRl  characteristics. 

Description   of.    The    Oswego   Canal 


joins  the  Erie  Canal  at  Syracuse  and 
connects  it  with  Lake  Ontario  through 
the  mouth  of  the  Oswego  River  at 
Oswego,  N.  Y.  97,  3324. 

Surveys. 

In  1896  the  Chief  of  Engineers  ordered 
that  a  report  be  made  as  to  the  practi- 
cability and  cost  of  a  project  contained 
in  House  bill,  54th  Cong.,  1st  sess.,  for 
widening  the  locks  of  the  Oswego  Canal 
to  permit  the  passage  of  modern  torpedo 
boats  aud  war  vessels  of  similar  size. 
Report  submitted  by  Maj.  Stanton,  1896 
(see  Commerce),  97,  3324. 
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Appropriations. 


1826 
1827 
1828 
1829 
1831 
1832 
1833 
1834 
1836 
1837 
1838 
1844 
1852 
1860 
1864 
1866 
1867 
1868 
1869 
1870 
1870 
1871 
1872 
1873 
1874 
1875; 
1876 
1878 
1879 
1880: 
1881 
1882 
1884 
1886 
1888 
1890 
1892 
1894 
1896 
1899 


&  $200.00,  act 
^33,348.64 
9,583.39 
7,472.00 
<'22,016.84 
19,000.00 
8,400.00 
30,000.00 
20,000.00, 
15,000.00, 
46,067.00} 
20,000.00 
40,000.00, 
«30,000.00,  74, 
/25,000.00,  66, 
45,000.00,  66, 
60,000.00,  67, 
/20,000.00,  68, 
/22,275.00,  69, 
50,000.00,  70, 
/6,000.00,  71, 
100,000.00,  71, 
100,000.00,  72, 
100,000.00,  73, 
75,000.00,  74, 
90,000.00,  75, 
90,000.00,  76, 
90,000.00,  78, 
90,000.00,  79, 
90,000.00,  80, 
50,000.00,  81, 
80,000.00,  82, 
80,000.00,  84, 
71,250.00,  86, 
100,000.00,  88, 
30,000.00,  90, 
40,000.00,  92, 
37,000.00,  95, 
60,000.00,  96, 
60,000.00,  99, 


May  20. 


66,  iii,  29. 


263;  76.  ii,  599. 

ii,  40,  41. 

iii,  17. 

34. 

46. 

22. 

54. 

51 ;  74,  264. 

61. 

47 

48. 

55. 

60. 

Ill;  77,  119. 

133. 

177. 

2217. 

2449. 

2456. 

2145. 

1893. 

2085. 

2867. 

2593. 

3213. 

3157. 

3144. 


Total,  1,962,612.87 


Commerce. 

Importance  as  a  harbor  of  refuge,  S. 
Doc.  42,  35th  Cong.,  let  sess.,  154;  66,  iv, 
169;  67,  237;  68,  46,  247;  69,  172;  70, 
214,  218,  267;  71,  237,  238,  242;  72,  261, 
266 ;  73,  372. 

Oswego  seventh  in  rank  in  the  collec- 
tion of  United  States  cnstoms,  70,  215. 

Second  in  rank,  79,  1737. 

Public  right  of  free  access  to  new  har- 
bor, 70, 221. 

Discussion  of  expe<liency  of  increasing 
depth  of  harbor  so  as  to  admit  vessels  of 
14  f.  draft,  67,  257. 

In  1895  the  extension  of  deep  water  np 
the  river  had  increased  the  number  of 
vessels  visiting  the  harbor,  95,  3211,  and 
Oswego  considered  the  most  important 
harbor  on  Lake  Ontario,  its  commerce 

a  Survey— Report,  Jan.  22, 1829;  estimate,  $18,615.46.    (H.  Doc.  No.  482,  55th  Cong.,  2d  seas.) 

&  Survey. 

0  Improvement. 


being  greater  than  that  all  the  other 
American  ports  put  together,  95,  3214. 

In  1896  a  Board  of  Engineers  considered 
that  for  the  safety  of  vessels  entering  the 
harbor,  as  well  as  for  the  convenience  of 
vessels  and  the  transaction  of  basiness  in 
the  inner  harbor  during  storms,  the  project 
for  constructing  an  east  breakwater  was 
a  worthy  one,  but  the  board  did  not  be- 
lieve that  any  increase  in  commerce  had 
taken  place  at  the  harbor  during  the  past 
few  years,  on  the  contrary  that  a  decrease 
had  occurred,  there  having  been  a  falling 
off  of  about  one-half,  approximately,  97, 
3281. 

In  1897,  706,805  tons  of  freight  entered 
and  cleared,  98,  2807.  Chiefly  in  coal, 
99,  3144. 

Contracts. 

1866.  A.  P.  Grant,  dredging,  mate- 
rial and  labor;  J.  W.  P.  Allen,  towing 
scows;  H.  Gleason,  hire  of  scows ^  On- 
tario Iron  Works,  materials ;  J.  N.  Col- 
lins &  Co.,  materials,  66,  Iv,  177. 

1§67.  Edwin  Allen,  dredging,  re- 
moving old  crib  and  stone,  67,  S42. 

1  II6§.    D.  C.  Gann,  materials,  68, 250. 

1  §69.  W.  M.  Piatt,  materials ;  Pratt 
&  Co.,  materials;  James  Caldwell,  ma- 
terials, 69,  174. 

1870.  Post  db  Henderson,  materials, 
70,  211. 

1 8  7 1  •  T.  Keeler,  labor  and  materials ; 
£.  H.  French  (declined  to  accept),  labor 
and  materials ;  R.  N.  Gere,  labor  and  ma- 
terials, 71,  337,  240;  Leverich  &,  Gardi- 
ner, timber;  C.  J.  De  Graw,  timber; 
J.  King,  materials;  J.  Caldwell,  ma- 
terials, 72,  260. 

187^.  H.  J.  Mowry,  pier  constrnc- 
tion,  73,371,  377;  74,  267. 

1881.  J.  H.  Case,  timber  and  stone 
filling,  $1.10  per  c.  y.  and  dredging,  75 
cents  per  c.  v.,  81,  2451.  F.  B.  Gay, 
iron,  81,  2451.  G.  Kellogg,  removal  of 
rock,  $7  per  c.  y.,  and  other  material,  70 
cents  per  c.  y.,  respectively,  81,  2451. 
G.  Kellogg,  timber  and  stone  filling,  $1.35 
per  c.  y.,  and  dredging,  $1.25  per  o.  y., 
81,  2451.    F.  Wilson,  iron,  81,  2451. 

1889.    F.  Wilson,  iron,  83, 1948. 

1883.  F.  Lee,  dredging,  30  cents  per 
o.  y.,  84,  2143. 

1884.  Post  &  Henderson,  timber, 
84,  2146. 

1893.  Hingston,  Rogers  &  O'Brien, 
3,000  c.  y.  rock  excavation,  $2.75  per  c.  y., 
p.  m.,  93, 3160. 

1 894.  Hingston,  Rogers  &  O'Brien, 
rock  excavation,  $2.75  per  c.  y.,  p.  m. 
($9,215.25),  95,  3211. 

1897,     W.  J.  Daly,  4,600  c.y.rook 


d  Four  appropriations. 

« Mentioned  lu  reports  but  not  in  acts  of  Congress.    Probably  an  allotment. 

/AUotmeDt. 
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excavation,  $3  per  c.  y. ;  dredging  21,500 
c.  y.y  at  15  cents  per  c.  y.,  98, 2806, 

Defense. 

Fort  Ontario,  situated  on  cast  side  of 
harbor,  completely  commands  eu trance, 
S.  Doc.  42,  35th  Cong.,  Istsess.,  n.  154; 
70, 210.  Breakwater  wanted  to  form  a 
harbor  for  U.  S.  Navy  in  time  of  war,  76, 
li,  599. 

OocmnentS*     (Not  published  in  re- 
ports.) 
H.  Doc.  20, 4l8t  Cong.,  2d  sees.,  70, 209; 

H.  Doc.  263,  41st  Cong.,  2d  sess.,  70,  209. 

Encroachments. 

Construction  of  coal  trestle  by  Dela- 
ware, Lackawanna  &  Western  R.  R.  Co. 
in  harbor  formed  by  west  breakwater, 
83,1949. 

Engineers. 

Cbuef  of  Engineers.  Reports^  66, 2, 
4,55;  ii,40,  41;  iii,  17,  29;  iv,  171;  67, 
83,  252;  68,  46;  69,  41;  70,  54.  291;  71, 
51,  242,  246,  247;  72,  47,  269;  73,  48;  74, 
55;  75,  59;  76,  111;  77,118;  78,133; 
79,  176;  80,232;  81,319;  82,313;  83, 
321;  84,  325;  85,  350;  86,  345;  87.  310; 
88,  284;  89,  335;  90,  304;  91,  382;  92, 
360;  93,  412;  94,  386;  95,  421;  96,  379; 
97,  476;  98,  456;  99,  546;  1900,  615. 

BOABDS  OF  Enginekrs: 

Board  recommended,  1853,  the  eularge- 
ment  of  the  harbor  by  two  detached 
breakwaters,  700  f.  in  advance  and  par- 
allel (o  the  original  work,  and  400  f. 
apart,  and  afterwards  to  be  connected 
with  the  shore,  74,  263.  (Lt.  Col.  Kear- 
ney and  Majs.  Long,  Bache,  and  Turn- 
bull.) 

Board  considered,  1870,  that  the  present 
harbor  works  are  insufficient  fur  the  ac- 
commodation and  protection  of  its  com- 
merce, and  that  wharf  room  can  only  be 
obtained  by  a  new  outer  harbor,  and  rec- 
ommended Maj.  Boweu's  project,  70,  54, 
219-222.  (Lt.  Col.  Woodruff  and  Majs. 
McFarland  and  Bo  wen.) 

Board  recommended,  1871,  that  the  work 
be  commenced  on  easterly  section  and 
extended  westwardly  to  the  shore,  71, 
246.  (Lt.  Col.  Woodruff,  Maj.  \Vil8on, 
and  Capt.  Harwood.  Maj.  Wilson  dis- 
senting, submits  minority  report,  71, 
248.) 

Board  reconvened,  1871,  to  consider  the 
expediency  of  beginning  work  on  the  pro- 
posed pier  at  the  west  end.  Board  rec- 
ommended that  the  request  of  the  town  of 
Oswego  (viz,  that  the  work  be  com- 
menced at  the  west  end)  bo  acceded 
to,  although  still  adhering  to  their 
opinions  as  to  the  advantage  of  begin- 
ning at  the  east  end,  71,  242.  Report, 
71,  243-246.  (Lt.  Col.  Woodruff,  Maj. 
Wilson,  and  Capt.  Harwood.) 

Convened  at  New  York,  Feb.  15,  1887, 
to  report  upon  removal  of  east  breakwater 


in  Oswego  Harbor.  Report,  87,  3390. 
(Cols.  Casey  and  Abbot  and  Lt.  Col. 
Houston. ) 

Enginkers  IK  Charge: 

Capt.  Wm.  Smith,  1827:  76,  ii,  596. 

Capt.  T.  W.  Maurice,  1829;  74,  261. 

Lt.  R.  C.  Smead,  1833;  74,  261;  76,  ii, 
596. 

S.  W.  Judson,  1838;  74,  262. 

Capt.  Cantield,  1839 :  74,  262. 

Maj.  Wm.  Tumbull,  1857;  76,  ii,598. 

Maj.  J.  D.  Graham,  1857-65;  66.  4;  iii, 
16;  76,  ii,  599.  Report,  S.  Doo.  42,  35th 
Cong.,  1st  sess.,  153,  158,  165. 

Maj.  C.  K.  Blunt,  1865-69;  66,  ii,  41; 
67,  32;  68,  44;  69,  39:  74,  263;  76,  ii, 
599,  600.  Reports,  66,  2,  55,  56;  ii,  40; 
iv,  169,  173,  177;  67,  236,  257;  68,  246, 
254. 

Maj.  M.  D.  McAlchter,  1869,  died  Apr. 
23,  69,  39. 

Capt.  K.  Harwood,  temporarily  in 
charge,  69,  170. 

Maj.  N.  Bowen.  1869-70;  69,  39;  70, 
51;  71,  49.  Reports,  69,  171;  70,  208, 
213. 

Lt.  B.  D.  Greene,  1870-71;  71,  49. 

Maj.  J.  M.  Wilson,  1871-75;  71,  49;  72, 
46;  73,46;  74,53;  75,58;  76,110.  Re- 
ports, 71,  237,  246,  247,248;  72,259,265; 
73,371:  74,261;  75,345;  76,11,595. 

Maj.  W.  McFarland,  187.'>-83;  76, 110; 
77,  117;  78,  129;  79,  174.  Reports,  76, 
ii,  594;  77,982;  78,1277;  79,1732;  (LI. 
Col.)  80,  2212;  81,  2447;  82,  2449;  83, 
1951. 

Lt.  Col.  H.  M.  Robert,  1883-85.  Re- 
ports, 83,  1948 ;  84, 2143,  2147 ;  85,  2278. 

Capt.  E.  Maguire,  1885-86.  Reports, 
85,  2278;  86,  1892. 

Capt.  C.  F.  Palfrey,  1886-90.  Reports, 
87,  2381,  2386;  88,  2082;  89,  2417. 

Maj.  M.  B.  Adams,  1890.  Report,  90, 
2862. 

Capt.  D.  C.  Kingman,  1891-95.  Re- 
ports, 91,  2912;  92,  2581;  93,  3152;  94, 
2476;  95,3204,3213. 

Maj.  W.  S.  Stanton,  1896-98.  Reports, 
96,  3150;  97,  3278;  98,  2806. 

Capt.  G.  D.  Fitch.  1899-.  Reports,  99, 
3138 ;  1900,  4170. 

Assistants  : 

Capt.  Canfieia,  74,  262. 

R.  J.  Dickson,  70,  213. 

W.  P.  Judson.  Reports,  82,  2452;  92, 
2594;  93,  3161;  95,  3216;  96,  3157. 

Estimates*    (See  Projects.) 

1829.  Capt.  Mam  ice,  a  breakwater 
nnd  pier  head,  $12,720,  74,  261. 

1833.  Col.  J.  G.  Totten,  paving  break- 
water and  pier  head,  $43,000,  74,  262. 

1833.  Col.  J.  G.  Totten,  masonry 
superstructure  for  pier,  $56,802,  74,  262. 

1836.  Lt.  8niea<l,  completing  break- 
water and  superstructure,  $111,942,  74, 
262,  76,  ii,  597. 

1857.    Mi^.   Graham,    for    repairs    of 
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breakwater,  $46,391,  S.  Doo.  42,  S5th 
Cong.,  l8t  8688.,  pp.  154-156. 

1861.  Ms^.  Graoam,  an  outer  break- 
water, $463,765,  76,  ii,  599. 

1861.  W.  S.  Malcolm,  repairs  of  U.  S. 
dredge,  $545,  S.  Doo.  42,  35th  Cong.  Ist 

8^88. 

1866.  Maj.  Blunt,  for  annual  repairs, 
$10,000  to  $12,000,  66,  iv,  173;  67,  34, 237. 

1866.  Maj.  Blunt,  dredging  to  12  f. 
depth,  $100,000  to  $120,000,  66,  iv,  173. 

1867.  Maj.  Blunt,  deepening  harbor  to 
15  f.,  $25,000,  67,  252,  2f.7. 

1867.  Maj.  Blunt,  extension  of  light- 
house pier,  $50,000,  67,  237 :  68,  46,  246. 

J  869.  Mi^.  Bo  wen,  new  harbor  break- 
water, $2,500,000,  69,  172. 

1870.  M%j.  Bo  wen,  new  harbor  break- 
water, $1,650,000,  70,  219. 

1870.  Board  of  Kngineers,  new  harbor 
breakwater,  per  1.  f.,  ^^232.89,  70,  221. 

1870.  Mf^.  Bowen,  new  harbor  break- 
water, per  1.  f.,  $275,  74,  264. 

Statements  of  estimates,  1827  to  1874 ; 
74,  261-264. 

Ex  pendltures. 

Repairs,  $14,588.17,  66,  ii,  40. 
Repairs,  $17,420.96,  66,  ii,  40. 
Repairs  and  dredging,  $35,705;  67, 237. 
.    Repairs,  79,  1736. 

MjC^wlI  proceedinirs. 

Title  to  land  of  islaud  between  Schuy- 
ler and  Van  Buren  streets  ready  for 
transfer  to  Government,  99,  3139,  1900, 
4171. 

liestslatioii. 

Of  the  State  of  New  York,  1861,  ceding 
jurisdiction  to  the  U.  S.  of  land  on  which 
masonry  pier  and  storehouses  stand,  76, 
ii,  599. 

Operations." 

18SiT«  Breakwater  oommenoed,  74, 
261. 

1§90«  Breakwater  completed,  74, 
261. 

1  §  30.  Stone  breakwater  commenced, 
74,  261. 

1831.  Stone  breakwater  continued 
and  counter  forts  built,  74,  261. 

1833.  Stone  breakwater  raised  as 
high  as  top  of  pier,  74,  261. 

183eS«  1,115 1.  of  limestone  pavement 
added  to  breakwater,  74,  262. 

183(i.  600  f.  of  breakwater  tlnished, 
74,  262. 

ISST.    Work  in  progress,  74,  262. 

1838.  Superstructure  completed, 
breakwater  and  pier  repaired,  74,  262. 

18 14.  Both  pier  heads  rebuilt  from 
water  line ;  face  of  piers  repaired,  74, 2(>3. 

1845.  155  f.  of  superstructure  on 
west  pier  built,  94,  263. 

1853-55.  Repairs  continued,  74, 
263. 


1855.  Breach  fully  repaired ;  420  f. 
of  west  pier  to  be  rebuilt,  74,  263. 

1 8  5  T •  Repairs  as  far  as  funds  would 
permit,  S.  Doe.  42, 35th  Cong.,  1st  sees., 
163. 

1858.    Repairs  continued,  74,  263. 

1«60-4I3.  800  f.  of  pier  rebuilt  and 
crib- work  protection  thrown  around  the 
angle,  74,  263. 

1864.  Repairs  continued;  30  new 
cribs  put  in  and  ballasted ;  500  f.  of  pier 
planked,  and  150  f.  raised  and  leveled, 
66,  55. 

1865.  3  new  cribs  put  in  section  of 
old  works ;  649  f.  of  plank  placed  en  outer 
face ;  70  f.  of  pier  raised  and  leveled ;  300  f. 
of  new  crib  work,  66,  ii,  40. 

1 866.  Repairs  and  dredging  in  proff- 
ress ;  channel  and  harbor  partially  avail- 
able for  vessels,  67,  33,  236 :  74,  263. 

1867-68.    Repairs  and  dredging  in 

E regress:  greater  part  of  harbor  will 
ave  12  f.  depth,  68,  246;  74,  264. 

1868-69.  Repairs  and  dredging 
continued;  work  on  extension  of  pier 
commenced,  69, 41, 171 ;  74,  264. 

1869-YO.  437  f.  of  crib  work  com- 
pleted and  leveled  up  for  Buperstructure, 
excepting  60  f.  at  end;  repairs  of  old 
breakwater,  70,  54,  208,  209. 

1870-71.  One  crib  completed;  old 
breakwater  repaired;  light- house  pier 
finished,  71,  51,  237. 

1871-79.  1,059  f.  of  crib  work  and 
640  f.  of  superstructure  completed ;  old 
pier  repaired;  short  breakwater  placed 
in  angle,  72,  47,  259-261. 

1 87a-7 8.  750  f.  crib  work  and  570  f. 
superstructure;  old  pier  fully  repaired, 
73,  48,  371,  372. 

1873-74.  400  f.  of  crib  work  and 
1,125  f.  of  superstructure  completed; 
counter  forts  built;  old  pier  repaired; 
survey  made,  74,  55,  264-266. 

1874-75.  1,025  f.  of  crib  work  and 
494  f.  of  superstructure  completed; 
counter  forts  built;  300  f.  additional  su- 
perstructure partially  finished,  75,  59, 
345-347. 

1875-76.  445  f.  of  crib  work  and 
470  f.  of  snperHtrncture  completed;  also 
300  f.  of  superstructure  partially  finished; 
repairs  of  old  and  new  piers;  counter 
forts  built,  76,  111,  ii,  594,  595. 

1876-77.  210  f.  of  superstructure 
built ;  repairs  of  old  and  new  piers;  coun- 
ter forts  built,  77,  118,  982. 

1877-78.  423  f.  of  superstructure 
completed ;  repairs  of  old  and  new  piers: 
counter  forts  built,  78,  133,  1277,  1278. 

1878-79.  430  f.  of  crib  work  and 
250  f.  of  superstructure;  new  and  old 
breakwater  repaired,  79, 176,  1732-1737. 

1879-80.  747  1.  f.  crib  work  sunk 
iu  exteusion  of  new  breakwater  and  677 


a  statements  of  material  used,  72,  261:  78,  372;  74,  265,  266;  75,  346-347;  76,  ii,  594,  595.  Average 
cont  for  the  first  600  f.  of  pier  for  a  depth  of  19  f.,  ^0  per  1.  f.,  next  1,705  f.  of  pier  for  a  depth  of  20  to 
28  f.,  «159  per  1.  f.,  74,  266;  76,  346;  78, 1279.  Cost  per  1.  f.,  1874,  21  to  22  f.  in  depth,  $106,  74,  266;  75, 
846;  78, 1279.    U.  S.  dredge  sold,  1861,  for  want  of  funds  to  work  It,  76,  ii.  699. 
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1.  f.  of  same  covered  with  snperstractnre ; 
minor  Topairs  made  to  new  breakwater, 
sontheast  portion  of  old  breakwater  heav- 
ily riprapped;  400  1.  f.  of  northern  half 
rebniit  m>m  foundation  np,  and  220  f. 
more  repaired:  alao  repairs  to  derricks 
and  working  plant,  80,  2212,  2216. 

1 88^l»  1  •  463  L  f  .  of  crib  work  add- 
ed  to  east  breakwater,  81,  2447. 

1881-89.  441  1.  f.  crib  work  added 
to  west  breakwater,  completioff  the  same ; 
7  cribs  ennk  in  extension  of  the  east 
breakwater ;  channel  deepened  by  dredg- 
inff  to  15  f.  on  west  side  of  river,  82, 2450. 

1888-88*  Extensive  repairs  to 
breakwater,  Government  wharf,  and 
engineer  property;  5,000  c.  y.  dredged 
fkt>m  inner  harbor,  83, 1948. 

1888-84.  82,194  o.  y.  dredged  from 
inner  harbor;  repairs  to  breakwater  and 
breaches  therein,  84,  2144. 

1884-8ff.  1,929  c.  y.  dredged  from 
inner  harbor;  west  breakwater  spnr 
bnilt;  breach  in  breakwater  arrested  by 
construction  of  bulkheads  on  either  side 
of  the  injured  portion,  85,  2278,  2280. 

1888-86.  Two  partial  breaches  in 
the  breakwater  repaired ;  buttress  built 
against  parapet  in  harbor  face,  86, 1892. 

1886-87.  Lake  face  of  west  break- 
water parajMt  strengthened :  superstruc- 
ture on  shore  arm  re])airea;  repairs  to 
lake  arm  and  east  breakwater,  87,  2383. 

1887-88.  846  1.  f.  of  shore-arm  su- 
perstructure renewed ;  breaches  in  break- 
water closed,  and  minor  repairs  to  piers 
and  breakwater,  88,  2064. 

1888-89.  Minor  repairs  to  outer 
west  breakwater;  repair  and  extension 
of  light-house  pier,  89,  2419. 

1 889-90.  Spur  crib  built  and  placed 
on  lake  ft*ont  of  outer  breakwater ;  277 
c.  y.  riprnp  placed ;  repairs  to  breaches, 
decking,  and  lake  arm  of  outer  break- 
water; work  done  by  hired  labor,  90, 
2864  2866 

l696-91.  1,300 1.  f.  of  outer  break- 
water superstructure  rebuilt;  repairs  to 
wharf  and  outer  breakwater,  91,  2914. 

1891-99.  170  1.  f.  of  outer  break- 
water superstructure  rebuilt:  26,845  c.  y. 
dredged;  repairs  to  outer  breakwater, 
92,  2581. 

1899-98.  Minor  repairs  made  to 
piers  and  breakwater,  93,  3159.  Super- 
structure on  the  light-house  pier  exten- 
sion renewed,  93,  3159,  3160.  Harbor 
lines  established,  93,  3160.  About  2,500 
c.  y.  rock  excavated,  93.  3160. 

1898-94.  About  1,000  c.  y.  rock  ex- 
cavated, 2,806  c.  y.  dredged,  and  break- 
water repaired,  94,  2482,  2483. 

1894-95.  3,351  c.  y.  rock  excavated, 
and  repairs  made  to  outer  breakwater, 
95,  3211,  8212. 

1895-96.  Breakwater  repaired,  96, 
3156,3157. 

1 896-97.   Dredging  in  progress,  face 


of  the  breakwater  cleared  and  super- 
structure of  the  southerly  part  rebuilt, 
and  outer  breakwater  repaired,  97. 3278, 
3279.  Some  loose  Htoues  removed  from 
the  channel  and  rock  excavation  in  prog- 
ress, 97,  3279. 

1897-98.  976  c.  y.  rock  excavated; 
14,320  0.  y.  dredged;  outer  breakwater 
repaired ;  35  feet  of  inner  breakwater  re- 
built, and  minor  repairs  made,  98,  2806. 

1 898  -99.  About  8,000  c.  y .  dredged ; 
3,602  0.  y .  rock  excavated ;  outer  break- 
water repaired,  and  pier  repairs  in  prog- 
ress, 99,  3138. 

1 899-1900.  Westerly  spur  crib  cut 
down  to  extreme  low  level  •  narrowing  of 
opening  in  outer  breakwater  in  progress: 
preparations  made  for  removal  of  island 
in  harbor;  plant  repaired,  1900,  4170, 
4171. 

Physical  characteristics. 

Force  of  storms,  S.  Due.  42, 35th  Cong., 
Ist  sess.,  p.  154,  66,  56;  iii,  17;  iv,  169; 
72,  267;  73,  371;  74,  265;  76,  ii,  595; 
79,  1735. 

Advance  of  shore  line,  68,  246;  70,  54, 
209,  210,  214,  217,  218;  72,  260,  266;  74, 
261;  75,345;  76  Ji,  595. 

Water  curve  of  Lake  Ontario,  73,  372, 
373. 

Great  changes  in  depths,  74,  262. 

Local  prevailing  winds  from  wonI  to 
northwest,  72,  267. 

Measurements  of  height,  velocity,  and 
force  of  waves,  85,  2279. 

Description  of,  95,  3214 ;  96,  3150;  97, 
3282. 

The  harbor  a  most  difficult  one  to  make 
in  certain  winds,  and  a  great  many 
wrecks  have  occurred  about  tbo  en- 
trance, 95,  3214. 

Plans. 

By  Board  of  Engineers,  1853.  (See 
Board  of  Engineers. ) 

For  extending  light-house  pier  north- 
erly into  the  lake  400  f.  to  500  f. ;  not 
recommended  by  Maj.  Blunt,  67,  237. 

Private  (city  and  State)  ivori£. 

City  voted  $10,000  for  dredging  harbor, 
S.  Doc.  42,  35th  Cong.,  Ist  sess.,  p.  166. 

lli46-5*'^.  Kepairs  of  pierH  and 
dredging  by  city  of  Oswego,  74,  263. 

Description  of,  95,  3211;  97,  3279. 

Dredging  done  by  the  State  of  New 
York,  97,  3279. 

Projects.    (See  Estimates.) 

Early  projects  since  1827,  74,  261,  262. 

By  J.  W.  Judson,  1838,  removing  shoal 
in  channel;  recommended  that  tlie  con- 
struction of  the  breakwater  be  discon- 
tinued and  the  stone  applied  to  the 
sunerstructure  of  pier,  74,  262;  76,  ii, 

By  Maj.  Graham,  1857,  repairs  and 
preservation  of  harbor,  extension  of 
wooden  pier  600  f.,  repair  of  western 
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pier  and  dredging;  estimate  $46|391;  8. 
Doo.  42,  35th  Cong.,  1st  sess.,  p.  154. 
Bepairs  required  annaally;  amount 
annually  for  maintenance,  $10;000  to 
$12,000,  €6,  55,  ii,  40,  iv,  169, 173;  67,  34, 
237,263;  68,46. 

For  repairs  to  preserve  light-house  and 
dredging,  lK6tK  to  give  at  least  12  f. 
depth;  estimate  $1(3,000  to  $120,000,  66, 
56,  iv,  169.  For  a  small  experimental 
jetty  to  detain  moving  material.  66,  iv, 
169. 

By  MaJ.  Blunt,  1867,  extension  of  light- 
house pier  northerly;  estimate  $50,000, 
68,  46,  247,  254;  69,  41,  171. 

By  MaJ.  Bo  wen,  1869,  repairs  of  old 
breakwater,  completion  of  new  pier  and 
commencement  ot  work  on  new  outer 
harbor,  by  a  breakwater  of  crib  work 
(cribs  of  same  model  as  old  ones)  6,000  f. 
long,  giving  100  acres  of  anchorage  be- 
tween breakwater  and  12  f.  curve;  esti- 
mate $2,500,000,  69,  172;  70,  209,  210. 
Estimate  revised  to  $1,650,000,  70,  219. 
Recommended  by  Board  of  Engineers, 
70,  54,  220. 

By  Maj.  Bowen,  1870,  breakwater  5, 800 
f.  long  on  the  line  generally  to  and  about 
1,100  f.  in  advance  of  the  present  west 
pier,  leaving  an  entrance  of  700  f.  be- 
tween the  east  end  of  the  new  work  and 
light-house  pier  now  building.  Ap- 
proved by  Board  of  Engineers ;  estimate 
$1,650,000,  70,  54,  220,  221 ;  74,  264 ;  76, 
ii,  600. 

By  MaJ.  Wilson,  1872,  constructing  a 
harbor  on  the  east  side  of  the  Oswego 
River;  small  harbor  room  on  east  side  of 
river;  various  considerations  involved, 
72,  265-269. 

By  Maj.  MoFarland,  1878,  construction 
of  east  breakwater,  79, 177, 1734,  1735; 
86,  345. 

The  Board  of  Engineers  of  1887  recom- 
mended the  removal  of  the  part  of  the 
east  breakwater  already  built,  87,  2391. 

In  1889  Capt.  Palfrey  estimated  $192,000 
as  required  for  completion  of  the  project, 
including  the  construction  of  parapet 
superstructure  and  general  repairs  to 
existing  works,  89,  2421. 

By  Capt.  Kingman,  1893,  improving  the 
inner  harbor  by  the  removal  of  rock  to 
a£ford  a  depth  of  15  f.  at  extreme  1.  w. 
for  several  nundred  f.  up  the  river,  93, 
3152;  and  in  1894  for  the  removal  of 
about  3,000  c.  y.  rock  from  the  inner  har- 
bor, 95,  3211. 

In  1^95  Capt.  Kingman  estimated  it 
would  cost  $197,000  to  improve  the  har- 
bor, 95,  3216,  by  building  an  east  break- 
water 1,435  f.  long,  96,  3156;  the  plan  of 
improvement  adopted. 

By  Chief  of  Engineers,  1896,  reducing 


the  breach  in  the  outer  breakwater  ftom 
about  100  f.  to  about  75  f.  in  width,  at  a 
cost  of  $17,000 ;  to  reduce  the  exposure  of 
the  wharves  opposite  and  yet  permit  that 
circulation  between  the  lake  and  harbor 
essential  to  prevent  stagnation  of  water 
in  the  latter  with  attendant  ill  effects, 
96,  3156. 

By  Congress  for  widening  and  deepen- 
ing the  inner  harbor  by  rocK  excavation, 
96,  3156;  97,  3280.  ^Not  definite,  but 
the  Chief  of  Engineers  anthorizecl  the 
c/coavation  of  about  4,000  c.  y.,  97,  3280.) 

The  project,  1899,  was  (1)  for  the  con- 
struction of  an  east  breakwater,  1,435  f. 
long;  estimate  $197,000;  (2)  the  narrow- 
ing of  the  breach  of  1884  in  the  outer 
breakwater  from  175  to  75  f.;  estimate 
$18,500;  (3)  removal  of  rock  from  the 
river  beyond  the  limits  fixed  at  1897,  and 
-also  for  such  dredging  as  might  be  nec- 
essary to  increase  the  harbor  capacity; 
and  (4)  removal  of  part  of  an  island 
between  Schuyler  and  Van  Buren  streets 
to  15  f.  depth,  and  also  the  excavation  of 
rock  and  dredging  between  the  island 
and  the  west  bank ;  estimate  $12,000, 99, 
3138. 

By  Capt.  Fitch,  1899,  repairing  outer 
breakwater;  estimato  $8,500;  cutting 
down  westerly  crib  (spur)  to  extreme 
1.  w.,  99,  3139;  also,  partial  removal  of 
island  near  Schuyler  street  (estimate 
$8,000)  and  partial  closing  of  breach  of 
1884  (estimate  $10,000),  the  balance  of 
the  appropriation  of  1899  to  be  held  for 
contingencies  and  repairs  of  outer  break- 
water, 99,  3139. 

Description  and  history  of  outer  break- 
water, and  condition  at  1899  (drawings), 
99,  3140,  3141. 

In  1899  Capt.  Fitch  estimated  it  would 
cost,  by  four  methods,  from  $676,300  to 
$887,700  to  place  outer  breakwater  in  a 
stable  condition  (drawings),  99,  3143. 

Surveys. 

By  Capt.  Canfield,  1839,  74,  262. 

Of  harbor  by  R.  J.  Dickson,  1861,  70, 
213;  74,264. 

Resurvey  and  soundings,  1866,  66,  iii, 
17,  iv,  173. 

Surveys  made  through  the  ice,  1873, 
74,  262. 

Minor  surveys,  etc.,  95,  3213;  1900, 
4171. 

Maps: 

Of  Oswego  Harbor.  66,  5;  76,  ii,  594. 

Water  oui*Yes  of  Lake  Ontario,  1859-73, 
73,  372. 

Of  the  harbor  June  30,  1879,  79,  1736. 

Oswego  Harbor,  80,  2216;  81,  2450. 

93,  3164;  95,  3220;  97,  3284;  99,  3144; 
(photographs,  1900,  4172). 
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Total  62,500 


Commerce. 

Importont,  72,  278;  79,  988. 

Contracts. 

1§79.  £.  R.  Seward,  dredging,  72, 
272;  73,402;  74,276. 

1873.  J.  D.  Hancock,  dredging,  40 
(ents  per  «•  y«>  74,  276. 

1875.  J.  D.  Hancock,  dredging,  34 
cents  per  c.  y.,  76,  259. 

18t8.  Bigelow  &,  Adslt,  dredging, 
32|  cents  per  c.  v.,  73,  399. 

1881.  L.  Whitney,  dredging^  30  cents 
per  0.  y.,  82,  712. 

1 884.  L.  Whitney,  dredging,  25  cents 
per  o.  y.,  84,  215K. 

1889.  L.  Whitney,  dredging,  89, 
2450. 

1 898.  R.  H.  Ro^rs  and  J.  J.  Fitz- 
Patrick,  rock  excavation,  $4.44  per  c.  y., 
p.  m.  ($8,880),  93,  3199. 

1894.  Lynch  &  Hannan,  rock  exca- 
Yation,  1,600  c.  y.,  $4  and  $5  per  c.  y., 
p.  m.,  95,  3240;    97,  3300. 

1899.  W.  J.  Daly,  dredging,  25 
cents  per  e.  y. ;  removing  loose  rock  $1 
per  short  t.,  and  fixed  rock  $6  per  o.  y. 
($1,000),  1900, 1485. 

Ennr^neers. 

Chief  of  Engineers.  Reports,  72, 49 ; 
73,50;  74,57;  75,  61;  76,  57;  77,52; 
80,  90;  81,  114;  82,  115;  83,  325;  84, 
329;  85,  356;  86,  350;  87,  315;  88,  289; 
89,  342;  90,  308;  91,  386;  92,  365;  93, 
417;  94,  391;  95,  427;  96,  383;  97,  481; 
98,  130;  99, 149;  1900,  169. 

Engineers  in  Charge  : 

Lt.  Col.  J.  Newton,  1872-77.  Reports, 
72,  272;  73,  402;  74,  276;  75,  355;  76, 
259;  78,  423:  79,  398;  (Col.)  80,  90. 

Capt.  J.  Mercnr,  1877,  m  temporary 
charge,  77,  48.    Report,  77,  254. 

Lt.  Col.  N.  Michler,  1880-82.  ReporU, 
80,  559;  81,  725. 

Maj.  O.  L.  Gillespie,  1882-83.  Report, 
82  711. 

Lt.  Col.  H.  M.  Robert,  1883-85.  Re- 
ports, 83, 1960;  84,  2158. 
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Maj.  M.  B.  Adams,  1885-91.  Reports, 
85,  2309;  86,  1905;  87,  2410;  88,  2100: 
89,  2450;  90,  2881;  91,  2935. 

Capt.  S.  8.  Leach,  1893-96.  Reports, 
93,  3198;  94,  2497;  95,  3239;  96,  3169. 

Mai.  W.  8.  Stanton,  1897.  Report,  97, 
3299 

Mt^.  A.  M.  Miller,  1898.  Report,  98, 
1045. 

Col.  J.  W.  Barlow,  1899-.  ReportSy 
99, 1291 ;  1900, 1484. 

Assistants  * 

D.  White,'  74,  276.  Reports,  72,  273: 
77,254. 

J.  A.  Qillespie.    Report,  82,  712. 

Estimates.    (See  ProfeoU,) 

By  D.  White,  1872,  dredging,  $51,000, 
72,  272,  276, 277. 

By  Lt.  Col.  Newton,  1872,  three  pro- 
jects, $51,000,  $106,842,  and  $58,146,  72, 
49,273,277;  74,  276;  75,  355;  76,  260: 
77,254. 

By.  Lt.  Col.  Newton,  1879,  completion 
of  existing  project,  $30,146,  79,  3&. 

Operations. 

l§78-74.  19,712  o.  y.  dredged,  74, 
57.  276. 

18Tft-Y6.  13,000  c.  y.  dredged  from 
yarions  places,  76,  57,  260. 

lS7§-79.  Dredging  15,667  c.  y.  by 
contract,  and  432  leaning  trees  removed 
from  banks  by  hired  labor,  79,  65,  398. 

1  §8 1-89.  6,219  c.  y.  dredged  from 
bars  at  Vergennes  Basin  and  month  of 
the  creek,  82,  711. 

1889-83.  10,791  c.  y.  dredged  Arom 
Vergennes  Basin,  Ball  Brook,  Smiths  and 
Gages  bends,  83, 1960. 

1884-85.  11,773  o.  y.  dredged  from 
Bnll  Brook  Bend,  85,  2309. 

1889-90.  21,000  o.  y.  dredged,  90, 
2881. 

1891-99.  20,995  o.  y.  dredged,  92, 
2612. 

1 893-94.  2,000  o.  y.  rock,  p.  m.,  ex- 
cavated, 94,  2497. 

1 895-97.  2,170  c.  v.  rock,  p.  m.,  ex- 
cavated, and  4,526  c.  y.  dredged,  96,  3169; 
97,  3301. 

1899-19('0.  421  t.  loose  rock  re- 
moved, and  1,915  c.  y.  dredged,  1900, 
1484. 

Physical  characteristics. 

Described,  72,  273, 274. 

Projects.    (See  EatimaUs, ) 
The  project  proposed  by  Col.  Newton, 
I  1872,  proposed  the  formation  of  a  channel 
from  Lake  Champlain  to  Vergennes  Basin 
'  100  f.  wide  and  8  f.  deep,  with  the  forma- 
tion oi  a  basin  at  Vergennes;  estimate, 
$58,148,72,273;  81,725 

In  1882  the  project  was  mo<lified  to 
provide  for  rock  removal  at  steamboat 
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Uodiog  aear  Vergennes,  increoaiug  the 
estimate  to  r73,Tlg.40,  82,  712. 

In  1884  it  was  farther  modified  u>  as  to 
provide  Tor  ii  ohftDge  in  Ibe  hitherto  pro- 
poaed  channel  at  Ball  Brook  Bend  ao  a« 
to  eicape  the  removal  of  rock,  64,  2159. 
Surveys. 

Uoder  direction  of  Lt.  Col.  Newton,  by 
D.  White,  ISTl.    Beport,  73, 273. 

OTTER   TAIL  LAKE    AND   RITER.     iSoe  Bad  Rieer  of  tlu  Iforlk.) 


Examination,  1R81, 81, 725. 

Examination  of  bars  and  apeoia]  surrey 
of  steamboat  landing,  63,  711. 

Sarvey  of  VerKennea  Beef;  1882, 82, 713. 

Sarvey  at  Bnll  Brook  Bend,  1884, 84, 
2158. 


,  59,  334;  72,  63. 
,69,335;  72,54. 
,63;  73,464. 
,64;  73,464. 
,66,484. 
,  77;  77,  76. 

,8a 

,116,966. 

,1307. 

,  1417. 

,1657. 
1884,  15,000,84,1330. 
1886,  17,500,  66,  ia52. 
.foa,}  20,000,88,1348. 
"*°\  "9.000.88,178. 
1890,  16, 000,  90,  1876. 
1892,  40, 000,  92,  WOo. 
1894,  50,000,95,1911. 
1896,  70,000,96,1599. 
1898,   110, 000,  99,  1996. 

Total,  621,600 

Cnmmerce. 

Demaude  of  commerce  do  not  Jnsti^ 
costly  improvements,  72,  369,  371;  74, 
355,357,363;  81,1421. 
Commerce  of  river  and  list  of  steamers 
.  92,  1606. 
a  of;  in  1895  was  probably 
encu  BH  would  warrant  coustmotion  of 
lock  and  ilam  system,  95,  1900. 

Contracts. 

1698.  F.G.Gaylord,  famishing  tim- 
ber for  locks  at  BnfTalo  Shoals,  Jacks 
Island,  and  Rock  River,  73,  4^,  486; 
abandoned,   74,  349. 

18TA.  '  Material  sold  on  aoconat  of 
abandonment  of  project,  75,  621. 
Enirineera. 

Chibf  uf  Enginebbs.  Beports,  70, 
31,66;  71,59;  72.53,64;  73.55;  74,61, 
75,68:  76,77;  77,76;  78,86;  79,  115; 
60,  152;  81,  211;  82,  208;  63,  317;  64, 
221,227;  65,  235;  86,230;  87,  195;  86, 
178;  69,209,217;  90,  188;  91,238,239; 
92,231;  93,  281,  3T2;  94,341;  95,369; 
96,  235;  97,  302;  98,  291^,  302;  99,  350; 
1900, 403,  414. 


Board  of  EHorauite: 

BevUioD  of  project  of  Lt.  Col.  W.  F. 
Baynolds,  1873  (no  prooeedings  given), 
74,  353. 
Engineers  in  Charge: 

Lt.  Col.  W.  ¥.  Raynolds,  71,  S3*.  Bm- 
porta,  72,  346,  346,  IK?. 

Col.  J.  U.  Simiison.     Beport,  73,464. 

Capt.  W.  U.  H.  Benyaurd,  1S73-S3. 
Beports,  73,  484;  74,  348,  352;  75,  531; 
76,592;  77,477;  78,623;  79,965;  (M^j.), 
80,  1305,  1307;  81,  1416;  83,  1556. 

H^j.  A.  M.  HiUer,  1883-85.  Reports, 
63,  1155:  64,  1329,  1351.  1381,  1386. 

Capt.  E.  Bergland,  1886-86.  Bsports, 
69,  1497:  86,  1351. 

Capt.  J.  H.  Willard,  1887-99.  Reports, 
87,  1455,  1487,  1495;  88,  1346;  89,  1596, 
1631;  90,  1871,  1878;  91,  1964,  1975;  93, 
160:! ;  93,  2002,  2091 ;  94, 1466 ;  95,  1887 ; 
(M^j.).  96,  1691;   97,   1904;    98,   1594; 

H^.T'.L.Case;,1900-.  Beports,  1900, 
2503,2544. 

ASSISTAMTB: 

J.  Straszer.  Reports,  71,338;  74,360; 
76,593;  77,477;  78,634. 

C.  Smith.     Report,  72,  368. 

C.  W.  Durham.     Report,  74,  357. 

W.C.Melvln.  Reports,  80,  130T;  81, 
1418. 

K.  V.  White.  Reports,  81,  1417;  83, 
1567;  83,  1157;  64,  1382. 

P.  C.  Montgomery.     Report,  84,  1351. 

F.  8.  BurrowoB.     Report,  84,  1383. 

T.  C.  Thomas.  Beports,  99,  1903;  98, 
1604;  1900,2549. 

H.  M.  Haraball.  Report,  1900,  3547. 
EstiinateB.    (See  I'rojeelt.) 

By  Lt.  Col.  Raynolds,  1871,  for  tempor- 
ary improvement  by  removal  of  snage 
and  obatractiona  from  Arkodelphia  to 
muutb,  $98,300,  71,  335,  337,  344. 

By  Lt.  Col.  Raynolds,  1872,  for  perma- 
nent improvement  from  Comilen  to  Trin- 
ity, by  locks  and  damg.  i.  e.,  two  timber 
locks  and  dams  in  Arkansas  and  three 
in  Loaisiana,  91,162,083,  73,  53,  55,  346, 
348,  367,  371 ;  77,  479.  If  of  masonry, 
$2,194,935,  72,  348,  367,  370;  74,  352. 
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By  Cai>t.  Benyanrd,  1873,  revising  pre- 
▼ions  estimate.  If  for  7  looks  and  dams 
of  timber,  $2,644,768 ;  of  stone,  $4,952,976, 
74,  354.  For  8  locks  and  dams  of  tim- 
ber, $2,626,252;  of  stone,  $5,162,819,  74, 
354.  For  10  locks  and  dams  or  timber, 
$2,996,566;  of  stone,  $6,079,283,  74,  354. 

Operations. 

I8YI.79.  Removal  of  10,277  trees 
and  351  snags,  71,  334;  72,  53,  55,  345, 
347. 

1879-73.  14,121  trees,  131  snags,  6 
drift  piles,  and  1  stnmp  removed,  73,  55, 
465, 491. 

1873-74.  10,074  trees  and  153  snags 
removed,  74,  62,  349,  350. 

IM74-79.  87  trees,  118  snags,  and  2 
drift  piles;  also  one-half  of  the  wreok 
of  the  Lolawanna  removed,  75,  521. 

187ft-yiS.  835  trees  and  653  snags  re- 
moved, 76,  77,  593. 

1876-77.  Removal  of  obstructions 
and  construction  of  wing  dams  at  Spoon 
Can^,  Buffalo  Shoals,  77,  76,  477. 

1977-78.  Removal  of  snass  and 
obstructions  and  construction  of  wing 
dams,  78,  86,  623. 

1878-79.  Removal  of  snags  and 
obstructions,  79,  965. 

1879-80.  400  snags  removed  from 
ofaannel  below  Monroe,  80,  1305. 

1889-81.  456  snacs  and  4,159  trees 
removed  from  channel  and  banks  of 
Upper  Ouachita;  dam  at  Catahoula 
Shoals  rebuilt,  01,  1416. 

18tll-89.  241  snags  and  logs  re- 
moved and  6,210  trees  cut  down,  82, 1556. 

18»9-83.  780  logs  and  snags  de> 
Btroyed ;  900  trees,  shore  snags,  and  stumps 
removed ;  wreck  of  steamboat  Little  Bob 
B.  removed,  83, 1155. 

1884-85.  677  snags  pulled;  2^652 
trees,  stumps,  and  logs  removed  from 
channel,  85, 1499. 

1880-^7.  465  snags  and  stumps  re- 
moved and  267  trees  cut,  87,  1456. 

1889>90.  2,970  snags,  stumps,  and 
logs  reniove<l  from  the  channel,  and  8,580 
trees  cut  and  girdled  on  the  banks  be- 
tween Camden  and  the  mouth,  90,  1872. 
3,130  snags  and  11  c.  y.  rock  removed 
from  the  channel;  66  c.  y.  stone  and  100 
1.  f.  brush  wing  dams  built ;  39,800  trees 
girdled  and  cut,  and  138,563  s.  y.  brush 
and  willows  cut  from  banks  above  Cam- 
den, 90,  1878. 

1899-91.  1,470  snags  cleared  from 
the  channel ;  34,548  trees  and  stumps  re- 
moved from  the  banks ;  10,035  trees  gir- 
dled; 6,767  s.  y.  willows  and  brush  cut, 
and  250 1.  f.  of  brush  dams  built  between 
Camden  and  the  mouth,  91,  1965,  1966. 
1,467  snags  and  29  0.  y.  rock  removed 
from  the  channel;  783  trees  and  4,304 
B.  y.  of  brush  cleared  from  the  banks, 
and  800  1.  f.  of  brush  dams  built  above 
Camden,  91, 1976. 


1891-99.  2.562  snags  cleared  from 
the  channel,  ana  11,368  shore  snags  re- 
moved from  the  banks;  77,342  trees  cut; 
24,543  trees  girdled,  ana  675  s.  y .  of  brush 
and  willows  cut,  92,  1B04. 

1899-93.  About  37,000  snags  and 
othet  obstructions  removed;  1,3^  s.  y. 
willows  and  brush  cut,  and  several 
wrecks  removed,  93,  2005. 

1893-94.  About  2,000  snags,  etc., 
removed;  29,026  c.  y.  dredged  at  Cata- 
houla shoals,  and  about  half  deposited 
alonff  right  bank.  94,  1459. 

1894-95.  About  2,000  snags,  etc., 
removed,  95,  1890;  53,492  c.  y.  dredged 
at  Catahoula  shoals,  and  deposited  in 
dike  above  mouth  of  Little  Creek  and 
along  rieht  shore,  and  portion  of  a  wreck 
removed,  95, 1891. 

1895-96.  Nearly  1,000  snags,  etc., 
removed;  several  wrecks  removed,  96, 
1594. 

1896-97.  About  13,000  snags,  etc., 
removed;  dam  at  Catahoula  shoals  re- 
paired ;  6,697  s.  y.  willows,  etc.,  cut,  97, 
1905,  1906. 

1897-98.  Dam  at  Catahoula  shoals 
repaired;  3  brush  wing-dams  built; 
wreck  remove<l ;  31,993  s.  y.  brush,  etc., 
removed,  and  over  28,000  snags,  et-o.,  re- 
moved, 98, 1595. 

1898-99.  Boats  repaired,  and  45 
obstructions  removed,  99,  1994. 

1899-1900.  About  16,000  snags 
and  other  obstructions,  and  5  wrecks  re- 
moved from  channel,  1900,  2504. 

Physical  charactcristies. 

In  general,  71,  368:  74,  358. 

Slope  of  river,  72,  368;  74,  352. 

Discharji;e  of  river,  72,  370. 

Description  of  the  Ouachita;  table  of 
distances,  falls,  etc.,  89,  1633. 

Description  of,  93, 2004;  94, 1461 ;  95, 
1889,  im-y  96, 1593, 1595;  97,  1904, 1906; 
98, 1594 ;  1900,  2547. 

Description  of,  above  Camden,  Ark., 
93.2091. 

OsciUations  of  the  river  rapid,  93, 
2005,  2092. 

High  stages  of  the  river,  93,  2004. 

Gauge  readings,  1892-93,  at  Arkadel- 
phia  and  Camden,  93,  2093. 

Discharge  measurements,  93, 2095;  94, 
1465;  97,  1909;  98,  1611;  1900,2549. 

Table  of  elevations  in  f.  above  Coast 
Survey  mean  Gulf  level  of  h.  w.  of  1882 
and  lowest  water  of  record  on  the  river, 
and  also  average  fall  per  mile,  94,  1465. 

Tributaries,  description  of,  and  fall  at 
h.  and  1.  w.  between  them  and  Ouachita 
River,  95,  1897. 

Improvement  at  Catahoula  shoals,  giv- 
ing evidence  of  permanency,  96, 1594. 

The  development  of  levees  on  the  right 
bank  of  the  Mississippi  River  made  it 
probable  in  1896  that  the  extreme  h.  w. 
marks  of  earlier  years  would  not  be 
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reached  again  in  the  upper  river,  and  if 
the  Hystem  shoald  be  extended  to  the 
month  of  Red  River  the  Ouachita  would 
probably  be  able  to  carry  the  waters  of 
its  basin  without  danger  to  the  people 
on  ite  banks,  96, 1597. 

Unhealthy  conditions  giving  great  diffi- 
culty in  making  surveys,  96,  1598;  98, 
1599. 

Plans*    {8ee  Esiimatea  And  Projects.)      . 
C.  W.  Durham,  1874,  improvement  to  ' 
depth  of  4  f.  bv  removal  of  sna^s,  with  the 
widening  and  deepening  of  channels  by 
dredging  and  rock  excavation,  74, 362. 

Private  urork. 

Levees,  work  on,  performed  by  State 
engineers,  96,  1598. 

Projects.    (See  EsHtnates  and  Plans.) 

Lt.  Col.  Raynolds,  1871,  temporary  im- 
provement from  Arkadelphia  to  mouth  by 
removal  of  snags  and  dredging  on  worst 
bars;  estimate,  $98,300,  71,337. 

Lt.  Col.  Raynolds,  1872,  permanent  im- 
provement from  Camden  to  Trinity,  297 
miles,  by  locks  and  dams,  and  to  a  depth 
of  not  Jess  than  4  f.  Locks  of  wood,  dams 
of  timber  and  stone,  two  locks  and  dams 
in  Arkansas,  $464,233,  and  three  locks 
and  dams  in  Louisiaoa,  $697,850.  72,  53, 
54, 346,  348,  370, 374 ;  73, 484. 

Revised  by  Board  of  Engineers,  1873 
(no  facts  given),  74. 352. 

Capt.  Benyaiird,  1874,  recommended  the 
abandonment  of  the  above  project  as  be- 
ing too  costly  when  compared  with  the 
commerce  to  be  benefited,  74,  357. 

Project  abandoned,  1875,  75,  521 ;  77, 
479;  79,966. 

Capt.  Benyaurd,  1877,  for  the  improve- 
ment of  the  river  at  special  points  by 
means  of  wing-dams,  77, 76, 477 ;  78, 623. 

The  character  of  the  improvement  car- 
ried on,  1880,  viz,  the  removal  of  logs, 
snags,  and  similar  obstructions,  would 
not  permanently  improve  the  river  or  per- 
mit giving  a  aeiinite  estimate  of  cost, 
80, 1306;  84, 1386;  86,  231. 

By  act  of  1884  the  Black  River,  Ark. 
and  La.,  was  placed  under  the  same  bead 
as  the  Ouachita,  86,  1351. 

Amount  expended  jn  project  to  .Juue 
30,  1888,  including  cost  of  snag  boat  and 
outfit,  $193,912,  88,  1348. 

By  Capt.  Willard,  1887,  improving  the 
Ouachita,  Camden  up  to  Arkadelphia, 
76  miles,  by  cutting  leaning  timber,  re- 
moving snags,  and  building  brush  dams 
at  the  shoals ;  estimate,  $9,000,  89,  1598. 

By  Capt.  Wilhml.  1892,  applying  ap- 
propriation of  that  year  to  repair  of 
plant,  for  surveys  and  work  at  Catahoula 
Shoals,  and  general  improvement,  snag- 
ging, etc.,  between  Camden,  Ark.,  and 
mouth  of  Black  River,  93,  2003. 

Lock  and  dam  navigation  of  the  river, 
history  of  projects,  94, 1460. 

By  Capt.  Willard,  1894,  application  of 
$30,000  of  the  appropriation  of  1894  for 


commencement  of  survey  of  river  called 
for  by  act  of  1894,  and  for  the  completion 
of  the  survey  at  a  further  estimated  cost 
of$120,000,95, 1892. 

Discussion  of  form  of  dams  applicable 
to  needs  of  the  river,  95, 1897.  Table  of 
approximate  locations  for  5  movable 
dams,  to  include  tributaries,  95,  1899. 
Early  estimates  of  cost  of  look  and  dam 
system,  95, 1901.  In  1895,  Capt.  Willard 
made  a  preliminary  estimate  of  $2,000,000 
for  5  dams,  95, 19(n. 

Levees,  revival  of  interest  in,  96, 1506. 

Msii.  Casey  estimated,  1900,  it  would 
cost  $275,000  each  for  construction  of  13 
locks  ana  dams,  or  $3,575,000  for  the  en- 
tire system,  1900, 2546. 

Surveys* 

Ordered  July,  1870, 70, 31, 66. 

Made  from  Arkadelphia  to  month, 
1870,  71, 334, 335. 

For  more  definite  location  of  locks  and 
dams  between  Camden  and  Trinity,  1873, 
73,485;  74,62,349,352. 

Special  survey  of  Catahoala  Shoals, 
1878,  79, 116. 

Examination  of  Catahoula  Shoals  and 
vitinity,  1879,  80,  1307. 

Examination  of  Ouachita  River  from 
Camden  to  Arkadelphia  ordered  by  act 
of  Aug.  2,  1882,  made,  1883,  under  direc- 
tion of  Mig.  Miller  (report  unfavorable), 
84, 1351. 

Examination  of  harbors  of  Monroe  and 
Trenton,  La.,  on  Ouachita  River,  with 
view  to  prevent  caving  of  banks  ordered 
b^  act  of  Auff.  2, 1882,  made,  1883,  under 
direction  of  M%j.  Miller,  84, 1381. 

Plan  and  estimate  for  continuing  im- 
provement of  Ouachita  River  from  its 
mouth  to  Camden,  Ark.,  ordered  by  act 
of  Aug.  2,  1882,  made.  1882,  under  direc- 
tion of  Mt^.  Miller,  84, 1386. 

Reexamination  with  a  view  to  slaok- 
water  from  Camden  to  month  ordered  by 
act  of  Aug.  5,  1886,  made  under  direction 
of  Capt.  Willard  (report  unfavorable), 
87, 1487. 

Examiution  above  Camden  ordered  by 
act  of  Aug^,  1886,  made  under  direction 
of  Capt.  Willard  (report  unfavorable), 
87, 1495. 

Examination  for  permanent  improve- 
ment of  Ouachita  River  from  its  mouth 
to  head  of  navigation  ordered  by  act  of 
Aug.  11, 1888,  made,  1889,  under  direction 
of  Capt.  Willard  (report  unfavorable), 
89, 1631. 

Examination  of  the  river  above  Cam- 
den, Ark.,  ordered  by  act  of  July  13, 1892, 
made,  1893,  by  Capt.  Willard  (report  un- 
favorable), 93, 2091. 

Precise  level  run  between  Vidalia  and 
Monroe,  La.,  94, 1459. 

Surveys  for  lock  and  dam  navigation 
of  the  river.  History  of,  94, 1460.  Com- 
parison of,  with  survey  ordered  by  act  of 
1S94,98, 1598. 

Act  of  Aug.  17,  1894,  ordered  the  sab- 
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miflsion  of  plans  and  estimatee  for  im- 

STOvement  of  the  river  by  locks  and 
ams,  to  be  completed  with  an  allotment 
from  the  appropriation  for  that  year. 
Capt.  Willard  reported  it  wonld  be  im- 
practicable to  make  a  thorough  snrvey 
with  the  whole  appropriation,  and  sub- 
mitted a  project  for  a  thorough  snrvey 
(see  Projects),  under  which  work  was 
commenced  in  1894, 95, 1891, 1892.  Pro- 
coration  of  precise  levels,  reconnois- 
aanceey  95,  1892,  1895.    DiHcrepancies  in 


levels  determined  at  early  dates,  95, 1894. 
Field  and  office  work,  96, 1595;  97, 1907; 
98, 1595.  Details  of  methods, etc:  Trav- 
erse lines,  98,  1606;  hypsometry,  98, 
1607;  topography,  hydrography,  gauges, 
98,1610;  discharge,  98,  1611;  sediment, 
profiles,  98,  1612.  Surveys  continued, 
1899,  under  many  difficulties,  99.  1994. 
Preliminary  report  made,  1900,  under  di- 
rection of  Maj.  Casey  (see  Projeots)^  1900, 
2545. 
Maps.     91, 1966, 1969. 


OlTENDAir  RIVER,  S.  €.    (See  Wando.) 
OITENSBORO  HARBOR,  KY. 


Chixf  of  Engimkers.  Reports,  85, 
284;  89,  254;  91,  294,  2380. 

eImoinbkr  in  Charge.  Lt.  Col.W.  £. 
Merrill,  1884-91.  Reports,  85, 1831 ;  89, 
1903;  91,2380. 

Assistant.  G.  W.  Goethals.  Report, 
85, 1831. 

Surveys. 

Examination  ordered  hy  act  of  July  5, 


1884,  made  under  direction  of  Lt.  Col. 
Merrill  (report  unfavorable),  85, 18^U. 

Examination  ordered  by  act  of  Aug. 
11,  1888,  made,  1889,  under  direction  of 
Lt.  Col.  Merrill,  89, 1903. 

Examination  ordered  by  act  of  Sept. 
19,  1890,  made,  1891,  under  direction  of 
Lt.  Col.  Merrill  (report  unfavorable),  91, 
2380. 


O^WIiSHEAD  HARBOR,  ME."    (See  Rockland  Harbor,  Me.) 


Appropriations. 

1^6,        $400.00  (survey),  act  July  4. 

1852,     15,000.00,  act  Aug.  30. 

1868,      2,502.11  (relief),  act  June  7. 

Total,  17,902.11 

Commerce. 

Restricted  to  local  trade  with  vessels 
seekine  the  place  as  a  harbor  of  refuse, 
93, 73f.  * 

Cpntract. 

1855.  A.  &  E.  6.  Colby,  construc- 
tion of  breakwater,  act  June  7,  1858. 

Enffimeers. 

Chikf  of  ENOuncBBfl.  Reports,  66, 7 ; 
85,  eO;  93,  38. 


Enoinebru  in  Charge: 

Lt.  Col.  J.  D.  Graham,  1865.  Report, 
66,36. 

Col.  C.  E.  Blunt.     Report,  85, 476. 

Lt.  Col.  P.  C.  Hains,  1892-93.  Report, 
93,  730. 

Physical  characteristics. 

Description  of,  93, 731. 

Surveys. 

Examination  ordered  by  act  of  July  5, 
188^4,  made  under  direction  of  Col.  Blunt 
(report  unfavorable),  85, 476, 478. 

Examination  ordered  by  act  of  July  13, 
1892,  made,  1892,  by  Lt.  Col.  Hains  (report 
uni'avorable),  93, 731. 


OYSTER  BAY  HARBOR,  I¥.  Y. 


Commerce. 

Annual  value,  $1,063,000,  97,  1164. 

JBngrineers. 

Chief  of  Emqinbsrs.    Report,  97,139. 

Ekginkbr  in   Charge.    Mi^.  H.  M. 
Adatns,  1895-97.    Report,  97, 1163. 

Physical  characteristics. 

Description  of:  a  village,  witb  a  popu- 
lation of  about  3,000,  situated  about  35 


miles  from  the  Battery,  New  York  Harbor, 
97,  1164. 

Surveys. 

Examination  ordered  by  act  of  June  3, 
1896,  made,  1897,  by  Maj.  Adams  (report 
unfavorable),  97, 1163. 


a  Survey— report  Sept.  20, 1887;  estimate,  S25S,000.    (H.  Doc.  No.  48*2,  65th  Con^.,  2d  sens.) 
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OYSTER  CBEEK,  TEX. 


Commerce. 

Farm  prodacts,  1900,  2424. 

EDfffneers. 

Chief  of  Engineers.  Report,  1900, 
396. 

Engineer  in  Charge.  Capt.  C.  S. 
Rich^,  1899-1900.  Reports,  1900,  2418, 
2421. 

Assistant.  8.  M.  Wiloox.  Report, 
1900,  2423. 

Physical  characteristics. 

Oyster  Creek  at  one  time  emptied  into 
the  Gulf  of  Mexico,  about  2  miles  north- 
east of  Brazos  River  entrance,  but  it  now 
empties  into  the  Galveston  and  Brazos 
Canal,  the  original  entrance  having  been 
closed  by  a  barge  sunk  across  the  creek 
below  the  canal.  The  creek  is  one  of  the 
adjacent  streams  referred  to  in  the  appro- 


priation of  Mar.  3,  1889,  for  improyins: 
*' Brazos  River  between  Velasoo  and 
Richmond,  West  Galveston  Bay  Channel, 
Donble  Bayon,  and  the  months  of  adja- 
cent streams,"  1900,  2419. 
Description  of,  1900,  2423. 

Projects. 

Capt.  Rioh^  estimated,  1900,  it  wonld 
cost  $66,000  and  the  purchase  of  the  Gal- 
veston and  Brazos  Canal  at  an  additional 
cost  of  $60,000,  to  make  the  improvement 
as  a  part  of  an  inland  light-draft  nay iga- 
tion  system,  1900,  2422. 

Surveyrs. 

Examination  and  survey  ordered  by 
act  of  Mar.  8,  1899,  made,  1899-1900, 
under  direction  of  Capt.  Rich6  (report 
favorable)  (see  Pinojects),  1900,24^,  &23. 


OVSTEB  RIVEB,  N.  H. 


Commerce. 

A  traffic  of  4,300  t.  annually  would 
probably  be  doubled  .by  I  he  improvement 
of  the  river,  97,  804. 

Eiii^ineers. 

Chief  of  Engineers.    Report,  97, 43. 
Enqinekr  in   Charge.     Ma|.  R.  L. 
Hoxie,  1896-97.    Report,  97,  80l, 


Physical  characteristics. 

Description  of,  97,  804. 

Snrvejr. 

Examination  ordered  by  act  of  Jnne  3, 
1896,  made  by  Lt.  Col.  Damrell  in  1897 
(report  favorable  to  survey),  97,  804. 


KEE  HARBOR,  WIS.    (See  Washington  Harbin'.) 

PACIFIC  COAST  (HARBOR  OF  REFVOE).  (See  Bodega  Bay,  CroBOoni 
City,  Drakes  Bay,  Humboldt  Bay,  CaL;  Mack  Aroh,  Oreg.;  Mendocino  Bay,  Point  Sal, 
Cal,;  Port  Orford,  Oreg.,  and  Trinidad  Harbor,  Cal.) 


Appropriation. 

1879,    o$150,000,  81,  2621. 
Commerce. 

Commercial  requirements  and  benefits 
discussed,  77,  1055. 

List  of  marine  disasters,  81, 2637, 2668. 

Interest  of  commerce  in  a  harbor  of 
refuge,  81,  2640, 2698. 

Engriiieers. 

Chief  of  Engineers.    Rex>orts,  77, 
123;  81,333,2679. 
Boards  op  Engineers: 

Board  of  Engineers  for  the  Pacific 
coast  met  Aug.,  1876,  to  examine  the 
harbors  of  Mendocino,  Humboldt  Bay, 
Trinidad,  and  Crescent  City,  with  a  view 
of  establishing  a  breakwater  and  harbor 
of  refuge.  The  Board  reported  that  a 
harbor  of  very  limited  capacity  could  be 
built  at  Mendocino.  Report,  77,  1052. 
That  a  harbor  at  Mack  Arch,  Oreg., 
would  be  small  but  tolerablv  secure,  77, 
1054.  That  Bodega  Bay,, Cat.,  is  not  well 
adapted  for  harbor  of  refuge  on  account 
of  the  frequent  fog.  77,  1051.  That  a 
safe  harbor,  ^  a  imle  square,  could  be 


made  at  Cape  Gregory,  Ore^.,  77, 1065. 
That  when  the  commerce  increases  it 
may  be  necessary  to  construct  a  harbor 
at  Drakes  Bay,  but  not  at  present,  77, 
1051.  That  it  would  be  almost  impossi- 
ble to  construct  a  breakwater  or  jetties 
at  Hnmboldt  Bay,  77,  1052;  79,  1785. 
That  the  harbor  at  Crescent  City  is  not 
well  adapted  for  a  harbor  of  refuge,  77, 
1053;  79,  1785.  That  Trinidad  Harbor, 
for  a  harbor  of  refuge,  is  preferable  over 
any  other  site  between  San  Francisco 
and  Pnget  Sound,  77, 1052.  That  Port 
Orford  is  well  located  for  a  harbor  of  ref- 
use, the  objections  being  the  great  depth 
oft  ^ater  on  line  of  proposed  breakwater 
and  the  danger  of  approach  from  the 
north  due  to  Orford  Reef,  77,  1054.  (Lt. 
Cols.  Alexander,  Williamson,  and  Stew- 
art, and  Mai.  Mendell.) 

Board  of  Engineers  for  the  Pacific  coast 
reported  upon  proposed  harbor  of  refuge 
between  tne  Straits  of  Fuca  and  San 
Francisco,  81,  2621,  2681.  (Lt.  Cols. 
Stewart,  Williamson,  and  Mendell,  and 
Mai.  Gillespie.  Minority  report  of  Lt. 
Col.  Williamson,  81,  2651.) 


a  By  act  of  June  S,  1896,  the  remainder  was  made  available  for  wharf  at  Graveyard  Point,  Port 
Orford. 


SEFOST8  OF  OHISF  OF  ENGIlfBEBS,  U.  8.  ARMY. 


908 


PACIFIC  COAST  (HARBOR  OF  REFVOE)— Continned. 


Physical  characteiifltlcs. 

DescriptioD  of  north  Paoific  coast,  81, 
2636. 
Storms  of  the  coast,  81,  2634. 
Description  of,  Port  Orford,  81, 2647. 

PlaiM* 

By  Board  of  Engineers,  breakwater  at 
Mendocino,  Cal.,  estimate,  $3,466,100,  77, 
1062,  1068;  Mack  Arch,  Greg.,  estimate, 
$6,748,875,  77,  1069:  Bodega  Bay,  Cal., 
estimate,  $6,414,300,  77,  1058;  Cape 
Gregory,  Oieg.,  estimate,  $3,710,168,  77, 
1059;  Drakes  Bay,  Cal.,  estimate,  $6,785,- 
800,  77,  1058;  Ciesoent  City,  Cal.,  esti- 
mate, $6,022,940,  77,  1059;  Trinidad, 
Cal.,  estimate,  $7,694,500,  77,  1058;  Port 
Orford,  Oreg.,  estimate,  $10,507,343,  77, 
1059. 


By  Lt.  Heuer,  breakwater  at  Crescent 
City,  Cal.,  estimate,  $2,178,008,  67,  518. 

By  Lt.  Col.  C.  8.  Stewart,  breakwater 
at  Trinidad,  estimate,  $13,432,320  to  $19,- 
000,000,  73,  1147. 

By  Mai.  Robert,  breakwater  at  Port 
Orford,  Oreg.,  estimate,  $2,902,000,  73, 
1127,  1129. 

By  Mai.  Wilson,  breakwater  at  Port 
Orford,  Oreg.,  estimate,  $3,427,000,  and 
$9,405,000,  79,  1804,  1806. 

Comparison  of  sites,  81,  2643,  2647. 

Board  of  Engineers  recommended  Port 
Orford  as  site  of  harbor  of  refnge,  81, 
2648,  2694. 

Minority  report,  Lt.  Col.  Williamsou, 
81,  2661. 


PADIIXA  BAT,  1¥A8H.    (See  Swinamish  Slough.) 

PADITCAH,  KT.    {See  Ohio  Biver ;  Tenneaset  Biver,) 


Enffrineers. 

Chief  of  £n6INF.ier8.  Reports,  85, 
284;  87,243. 

Enginkrr  in  Charge.  Lt.  Col.  W.  E. 
Merrill,  1884-87.  Reports,  85,  1830; 
87,  1833. 

Assistants  : 

Lt.  G.  W.  Ooethals.  Report,  85, 
1830. 


Lt.  L.  H.  Beach.     Report,  87, 1833. 

Physical  characteristics. 

Washing  of  river  banks,  85,  1830. 

Surveys. 

Examination  ordered  b^  act  of  Jnly  5, 
1884,  made  under  direction  of  Lt.  Col. 
Merrill  (report  unfavorable),  85, 1830. 


PAOAN  CREEK,  VA. 


Appropriations. 

1880  $5,000,  80,  821. 

1881  5,000,  81,  991. 

Total,  10,000 

Commerce. 

Important,  75,  ii,  158. 

Contracts. 

1880.  H.  £.  Culpepper,  dredging, 
16i  cents  per  c.  y.,  81,  991. 

1881.  J.  Caler  &  Co.,  dredging,  23 
cents  per  c.  y.,  82, 1077. 

Enirineers. 

Chief  of  Engineers.  Reports,  75, 
95;  80,  119;  81,  169;  82,  155;  83,  162. 

Engineers  in  Charge: 

S.  T.  Abert,  U.  8.  C.  E.,  1875.  Re- 
port, 75,  ii,  156. 

Capt.  C.  B.  Phillips,  1880^1.  Report, 
80,820. 

Capt.  J.  Mercnr,  1881-83.  Reports, 
81,990;  82,  1076;  83,  842. 

Assistants  i 

A.  K.  Michler  and  W.  H.  Powless,  75, 
Ii,  157. 


Operations. 

1880-81.  6,662  c.  y.  dredged  from 
bars  at  Smithfield,  81,  991. 

1881-8tl.  34,631  o.  y.  dredged  from 
bars  at  month  of  creek,  82,  1076. 

Physical  characteristics. 

General,  75,  ii,  156. 

ObstructioDS,  bars,  etc.,  75,  ii,  156. 

By  8.  T.  Abert,  U.  S.  C.  E.,  dike  4.500 
f.  in  length;  estimate,  $13,500,  75,  ii, 
157. 

I'roiectfl 

By  8.  T.*  Abert,  U.  8.  C.  E.,  1875, 
channel  60  f.  in  width  and  6^  to  7  f .  deep 
through  fonr  bars,  8mithfield  to  month 
of  creek,  6  miles;  estimate,  $28,380,  75, 
ii,  157;  80,  820. 

Survey. 

By  A.  K.  Michler  and  W.  H.  Powless, 
under  the  direction  of  8.  T.  Abert,  U.  8. 
C.  E.    Report,  75,  ii,  156. 
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PALATKA,  FLA.     (See  St,  Johns  River. ) 
PALHIBEACII,  FEiA.     (See  Biscayne  Bay,  Fla. ) 


Commerce. 

Description  of,  97,  1588. 

Eni^neers. 

Chief  of  Engineers.   Keport,  07,  252. 
Engineer  in  Charge.     Lt.  Col.  W.  H. 
H.  Benyaurd,  1897.     Report,  97,  1585. 

Physical  cliaracleiistlcMi. 

Description  of,  97,  1686. 

Projects. 

In  .1897  Lt.  Col.  Benyaard  estimated 


that  it  would  cost  $600,000  to  construct  a 
breakwater  on  the  reef  extending  some 
200  or  300  f .  northward  of  the  ocean  pier, 
and  southward  some  1,000  to  1,500  f.,  a 
cut  through  the  reef  near  and  beyond  the 
southerly  end  of  the  breakwater,  and  to 
dredge  a  basin  inside,  97,  1585. 

Surrey. 

Survey,  ordered  by  act  of  June  3, 1896, 
made  by  Lt.  Col.  Benyaunl,  1897,  97, 
1585. 


PALMTRA  LAKE,  E.A.  AUTD  MISS. 


Engineers. 

Chief  of  Engineers.    Report,  84,  27. 
Engineer  in  Charge.     Maj.    A.    M. 
Miller.     Report,  84,  1370. 

Assistant.    T.  M.  Farrell.    Report,  84, 
1371. 


Physical  cliaracterlstlcs. 

Description  of,  84,  1370. 

Surreys. 

Examination  ordered  by  act  of  Aug.  2, 
1882,  made,  1883,  under  direction  of  Maj. 
Miller  (report  unfavorable),  84,  1370. 


PAJLOUSE  RITER,  WASH.     (See  NoHh  Palouse  River,  Wash.) 

PAMLICO  AND  TAR  RIVERS,  !V.  €. 

Parts.  AppropriatlonB. 

A.— Washington  Harbor,  N.  G 16,000 

B.— Pamlico  River,  N.  C 28,000 

C— Tar  River,  N.  C 8,000 

D.— Pamlioo  and  Tar  rivers,  N.  C 97,000 

Total 188,000 

Part  A.— Washington  Harbor ,  IV.  €.    (See  Part  D.) 


Appropriation. 

1852,  |5,000,  act  Aug.  30. 

Engineers. 

Chibf  of  Enoinebbs.  Reports,  72, 74; 
78,  78,  79. 

Enoinbsr  in  Chabge.  Maj.  W.  P. 
Craighill,  1872.     Report,  78,  854. 

Assistant.  G.  H.  Elliott.  Report,  78, 
855. 

Estimates.    (See  Plans.) 

By  G.  H.  Elliott,  1872,  9-f.  channel  by 
dreagiuff,  dikes,  removal  of  piles  and  other 
obBtructions,  $35,000, 78, 855, 856. 


Physical  characteristics. 

General  description,  73, 855, 856. 

Plans.     ( See  Estimates. ) 

By  G.  H.  Elliott,  1872,  9-f.  channel  by 
dredging,  dikes,  removal  of  piles  and  logs, 
73,  79,  855,  856. 

Survey. 

By  G.  H.  Elliott,  1872,  under  direction 
of  Mai.  Craighill.  Reports,  78,  854,  855, 
859.  Resurvey  ordered  by  act  of  Mar.  3, 
1873,  78,  127. 


Part  B.— Pamlico  River,  N.  €.    (See  Part  C.) 


Appropriations. 

1836,  $5,000,  act  July  4. 
1838,  5,000,  act  July  7. 
1876,  15,000,  77,  66. 
1879,  3,000,  70,  93. 

Total,  28,000 

Commerce. 

Obstructions   placed    in    channel    by 
rebels,  78,  856;  76,  362. 
Important,  79,  652. 


Contracts. 

1  § 77.  G.  H.  Ferris,  dredging,  15 cents 
per  c.  y.  Swindell  &  Sparrow,  removing 
piles,  77,  366. 

Engineers. 

Chief  of  Engineers.  Reports,  66,  7; 
72,  74;  78,  78;  76,  69;  77,  66;  78,  75; 
79,  92. 

Engineers  in  Charge: 

Maj.  W.  P.  Craighill,  1872-73.  Report, 
78, 854. 


BEP0BT8   OF   CHIEF  OF  ENGINEERS,  U.  8.   ABMT. 


905 


PAM1.ICO  AND  TAR  RITEBS,  N.  €.— Continued. 
Part  B.— Pamlico  River,  N.  C— Continued. 


8.  T.  Abert,  U.  S.  C.  E.,  1876-79.  Re- 
ports, 76, 361 ;  77,366;  78,540;  79,649. 

AssiOTANT.  G.  H.  Elliott.  Report,  78, 
855. 

Estimates.    (See  Prcjeeis. ) 

By  G.  H.  Elliott,  removing  obetructions, 
building  dikes,  and  dredging,  $35,000.  78, 
855,  856;  76,  362. 

^^eratlons. 

1877-7S.  895  piles  and  312  tree 
stumps  removed;  also  dredging  in  the 
channel,  78,  540;  79,  651. 

Physical  characteristics. 

Description  of  site,  78,  855;  76,  362. 


Formation  of  shoals,  etc.,  78,  856;  76, 
362. 
Tides,  76,  362. 

Projects.     (See  EgtimaUs.) 

By  8.  T.  Abert,  U.  S.  C.  E.,  dredging, 
and  removal  of  piles  and  obstructions; 
estimate,  $28,050,  76,  363. 

Surreys. 

By  G.  H.  Elliott,  1872.  Report,  78, 
855. 

Under  direction  of  8.  T.  Al)ert,  U.  8.  C. 
K,  1875,  76,  361. 

Under  direction  of  8.  T.  Abert,  U.  8.  C. 
E.,  1878,  78,  75,  540. 


Part  C— Tar  River,  N.  C.     (See  Parts  A  and  B.) 


Appropriation. 

1879,  $3,000,  79,  92,  700. 

Commerce. 

Requirements,  79,  701. 

Engineers. 

Chief  or  Engineers.  Reports,  78, 76; 
79,  92,  95. 

Engineer  in  Charge.  Vapt.  C.  B. 
Phillips,  1878;  78,  76.     Report,  79,  700. 

AssiOTANT.  W.  G.  Williamson.  Re- 
port, 79,  701. 

Estimates.    (See  Projects. ) 

By  W.  G.  Williamson,  1878,  removing 
obstructions  that  impede  navigation,  with- 
out dredging  or  construction  of  jetties  or 


other  works,  $7,500,  79,  703.  Increased 
by  Capt.  Phillips,  1879,  to  $10,000,  79,  92, 
700. 

By  Capt.  Phillips,  1879,  completion  of 
existing  project,  $7,000,  79,  700. 

Pliyslcal  characteristics. 

General  description,  79,  700,  702. 

Projects. 

By  W.  G.  Williamson,  1879,  removing 
snags,  trees,  piles,  wrecks,  etc.,  without 
dredging  or  building  jetties  or  dikes,  79, 
700,  702. 

SiirveiTa 

By  W."  G.  Williamson,  1878,  under 
direction  of  Capt.  Phillips.  Reports,  79, 
700,  701. 


Part  D.— Pamlico  and  Tar  Rivers,  IV.  €.« 


Appropriations. 

1880,  $9,000,  80, 

1881,  8,000,  81, 

1882,  10,000,82, 
1884,  5,000,  84, 
1886,  5,000,  86, 
1888,  10,000,  88, 
1890,  10,000,90, 
1892,  10,000,93, 
1894,  10,000,  96, 
1896,  5,000,  96, 
1899,  15,000,99, 


838. 

1002. 

1084. 

1036. 

967. 

856. 

1114. 

1120. 

1313. 

1102. 

1491. 


Of  the  4  steamers  that  used  to  ply  be- 
tween Washington  and  Tarboro  only  2 
were  in  service  in  1892-93,  93,  1383. 
The  maintenance  of  a  channel  permit- 
ting a  draft  of  4  f.  at  ordinary  1.  w.  up 
to  Greenville  would  facilitate  the  trans- 
pnortation  of  freight  in  that  part  of  the 
river,  and  the  maintenance  of  a  clear 
channel  up  to  Tarboro  would  serve  in 
keeping  down  rates  by  rail,  98,  1383. 

Description  of,  94,  1020;  96,  1313; 
1900,  1799. 

About  80  per  cent  of  the  commerce 
comes  through  the  Albemarle  and  Ches- 
apeake canal,  which  limits  draft  of  ves- 
sels to  7  f.,  97,  1425. 

Engineers. 

Chief  op  Engineers.  Reports,  80, 123; 
81,  162;  82,  158;  83,  164;  84,  168;  86, 
161;  86,  156;  87,  123;  88,  117;  89,  136; 
90,  122;  91,  157;  92,  158;  93,  171;  94, 
156;  96,  179,191;  96,  161;  97,  201,  212; 
98,  203;  99,  234;  1900,  267. 

aThe  Pamlico  and  Tar  rivers  are  different  portions  of  asingle  8tr>)ain,  the  upper  portion  being  called 
the  Tar. 


Total,  97,000 


Commeree. 

Increase  in  shipments,  88,  850. 

Development  of,  under  improvement, 
88,  857;  89,  1045. 

Lowering  of  freight  rates  consequent 
upon  improvement,  91,  1348. 

List  of  steamers  and  statement  of 
freight  transported  for  1892,  92,  1122. 


906 


ANALYTICAL   AND   TOPICAL   INDEIX  TO 


PAMLICO  AJVB  TAR  RIYERS,  N.  €.— Conimued. 

Part  D.— Pamlioo  and  Tar  RWers,  N.  €•— Continued*. 

channel,  700  trees  cut,  and  2  flatboat 
wrecks  removed,  87,  1011. 

18§7-8§*  356  logs,  snags,  and 
stumps,  122  jetty  piles,  and  55  cords  of 
brush  and  small  snags  removed,  clearing 
a  channel  60  f.  wide  by  2.5  f.  deep  and  5 
miles  in  length,  88,  855. 

199§-§9.  2,480  trees,  logs,  and 
stumps  and  16  cords  of  snags  removed 
from  the  river,  and  1,270  trees  and  logs 
removed  from  the  banks,  89,  1045. 

1 S90-9 1 .    Repairs  to  plant,  9 1 ,  1349. 

l§91-93.  4,548  snags  and  logs  and 
40  cords  of  small  snags  cleared  from  the 
channel,  and  3,666  trees  and  623  cords 
brush  cut  on  the  banks,  92,  1121. 

1  §93-93.  146  logs,  82  trees,  836 
stumps,  127  snags  removed  from  the  chan- 
nel, and  12  logs  and  157  overhanging  trees 
removed  from  the  banks,  98,  1381. 

1 993-94.  167  stumps,  9  logs,  and  2 
sna^  removed  from  the  channel,  94, 1019. 
A  dike  653  f.  long  was  bujlt  at  Red  Bank 
shoal  of  piles  5  and  8  f.  apart,  94,  1020. 

1895-96.  306  logs,  1,077  snafis,  367 
trees,  and  382  stumps  were  removed  from 
the  channel,  and  323  trees  were  removed, 
6  trees  trimmed,  26  logs,  85  snags,  22 
stumps,  and  10  trees  were  rolled  back  on 
the  banks;  minor  repairs  were  made  to 
the  jetty  at  Red  Bank,  96,  1101. 

1896-97.  653  snags,  20  lo^,  90 
stumps,  and  188  trees  were  removed  from 
the  channel,  and  109  trees  hauled  back 
and  1  cord  of  brush  cut  on  the  banks,  97, 
1388 

1897-98.  1,575  snags,  86  logs,  328 
stumps,  539  trees,  32  cords  small  snags 
removed  from  the  channel,  and  201  trees 
hauled  back,  52  trees  trimmed,  and  14 
cords  brush  cut  on  the  banks,  98,  1240. 

1898-99.  348  snags,  46  logs,  68 
stumps,  93  trees  removed  from  the  chan- 
nel, and  99  trees  hauled  back,  10  trees 
trimmed,  and  4  cords  of  brush  cut,  99, 
1490. 

1899-1990.  167  snags,  115  logs,  134 
stumps,  35  trees  removed  from  channel 
and  abandoned  pier  partly  removed, 
1900,  1798,  1799. 

Physical  characteristics. 

Original  condition  of  the  rivers,  88, 
854. 

Water  gauge  record  for  1892,  93, 1384; 
for  1893,  and  mean  of  water  gauge  read- 
ings, 95,  1312. 

List  of  shoals  between  Washington  and 
Tarboro,  93,  1382. 

By  clearing  the  channel  of  snags  from 
Tarooro  to  Kockv  Mount  the  water  is  lost 
for  feeding  the  channel  at  the  shoals  be- 
low Tarboro  during  the  receding  and 
lower  stages,  so  that  the  maintenance  of 


Enginbebs  in  Charge: 

Capt.  C.  B.  Phillips,  1880-«1.  Re- 
port, 80,  836,  838. 

Capt  J.  Mercur,  1881-84.  Reports, 
81,  1001;  82,  1083;  88,  848. 

Capt.  F.  A.  Hinman,  1884-86.  Re- 
ports, 84,  1036;  86,  1041 ;  86,  966. 

Capt.  W.  H.  Bixby,  1886-92.  Reports, 
87,  1010;  88,  854;  89,  1044,  2796;  90, 
1112*  91    1347. 

Maj.  W.  S.  Stanton,  1892-95.  Reports, 
92,  1118;  93,  1380;  94,  1019;  95,  1312, 
1365. 

Lt.  Col.  D.  P.  Heap,  1896.  Report, 
96,  1101. 

Capt.  \V.  E.  Craighill,  1897-98.     Re-  , 
ports,  97,  1388,  1425;  98,  1240.  | 

Capt.  E.  W.  Van  C.  Lucas,  1899-.    Re-  ' 
ports,  99,  1490;  1900,  1798.  , 

Assistants:  ! 

W.  H.  James.     Report,  80,  837. 

J.  P.  Darling.  Reports,  81,  1002;  82, 
1084;  83,  849;  84,  1036.  i 

E.  D.  Thompson.     Report,  87,  1012. 

J.  D.  Whitford.     Report,  88,  856. 

R.  Ransom.  Reports,  89,  1046;  90, 
1114;  91,  1349. 

W.  H.  Chadboume,  jr.  Reports,  92, 
1121;  96,  1102. 

S.  F.  Burbank.     Report,  97,  1246. 

Obstructions. 

Bridges  obstructing  the  l^pper  Pam- 
lico River,  89,  2796. 

Operations. 

1879-§0.  Channel  70  f.  wide  and 
10  f.  deep  formed  through  Stumpy  Shoal 
by  removing  snags  and  logs,  80,  836.         i 

1§§9-§1.  1,197  stumps  removed 
from  the  dredged  channel  in  the  Pamlico; 
22  pile  and  brush  jetties  aggregating  3,233 
I.  f.  built  in  Tar  River;  also  3,088  stumps 
and  snags  removed  from  same  locality, 
81,  1001. 

l§§l-§3.  6,503  c.  y.  dredged  and 
1,215  stumps  removed  from  the  Pamlico; 
12  jetties  aggregating  1,436  I.  f.  built  in 
the  Tar  River,  82,  1084. 

1  §  8  3-8  3.  Logs  and  stumps  removed 
from  Tar  River;  160  I.  f.  of  jetty  built  at 
Red  Bank  on  the  Pamlico;  working  plant 
repaired,  88,  848,  849. 

1883-84.  1,855  I.  f.  of  jetty  built  on 
Tar  River;  1,224  logs,  stumps,  trees,  and 
snags  removed,  84,  1037, 

1884-85.  1,373  logs,  stumps,  and 
snags,  5  pile  bridges,  and  149  trees  removed 
from  Tar  River,  85,  1041. 

1885-86.  681  logs,  trees,  snags,  and 
similar  obstructions  removed  from  Tar 
River,  86,  966. 

1886-87.  2,923  logs,  snags,  stumps, 
and  jetty  piles  removed  from  the  river 
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40  miles  of  clear  channel  above  Tarboro, 
used  to  a  limited  degree  for  only  3  miles, 
is  detrimental  to  navigation  up  to  that 
town,  08,  1383. 
Wind  effects,  95,  1312. 

Projects. 

Previous  to  1880  the  Pamlico  and  Tar 
rivers  were  under  separate  appropria- 
tions, the  aggregate  of  which  was  $31,000, 
80,  838. 

The  project  for  this  improvement  pro- 
poses the  removal  of  obstructions  in  l>oth 
rivers  and  widening,  deepening,  and 
straightening  of  the  Pamlico  to  Washing- 
ton so  as  to  obtain  a  9-f.  1.  w.  channel, 
thence  a  3-f.  channel  to  Greenville,  and 
thence  20  inches  deep  to  Tarboro,  esti- 
mate, cost  of  $75,000,  76,  363;  7^,  700, 
702;  87,  1010. 

These  two  rivers  have  been  considered 
b};  Congress  separately  prior  to  1880,  but 
jointly  ever  smce  then.  The  original 
project  of  1876  (for  the  Pamlico)  and  of 
1879  and  1889  (for  the  Tar),  as  nince 
slightly  modified  and  continued  to  date, 
proposed  to  secure  a  clear  and  safe  chan- 
nel 9  f.  deep  at  1.  w.  up  to  Washington; 
thence  a  channel  60  f.  wide  and  3  f.  deep 
at  1.  w.  for  23  miles  farther  to  Greenville; 
and  thence  a  channel  60  f.  wide  and  20 
inches  deep  at  1.  w.  for  26  miles  farther 
to  Tarboro  and  Rocky  Mount  Little  Falls. 


The  total  final  cost  of  this  work  was  esti- 
mated in  1889  to  be  $92,200,  90,  1112. 

In  1897  Lt.  Col.  Heap  estimated  that 
the  cost  of  obtaining  a  channel  200  f .  wide 
and  10  f.  deep  at  m.  1.  w.  would  be 
$156,040.28,  07,  1425;  but  recommended 
the  conflt ruction  of  a  channel  100  f.  wide 
and  9  f.  deep  at  m.  I.  w. ;  estimate  $39,202, 
97,  1426. 

Surveys. 

Survey  of  all  the  shoals  between  Wash- 
ington and  Tarboro  made  under  the  di- 
rection of  Maj.  Stanton,  1892-93,  03. 
1382. 

Examination  of  Tar  River  with  a  view 
to  obtaining  a  depth  of  3  f.  ordered  by 
a<'t(»f  Aug.  17,  1894;  report,  showing  that 
that  depth  alreadv  existed  made  by  Maj. 
Stanton,  1894,  95*,  1365. 

P^xaniination  of  the  channel  l)elow 
Waflhington  made,  1896,  by  Lt.  Col.  Heap, 
96,  1101. 

Survey  of  the  Pamlico  River  with  a 
view  to  obtain  10-f.  depth  up  to  Wash- 
ington and  to  make  nei*epsary  improve- 
mentH  in  the  harbor  of  Washington  or- 
dered by  act  of  June  3,  1896,  made,  1897, 
by  Lt.  C'ol.  Heap  (see  Projects),  97, 1425. 

Maps.  80,  836;  Tar  River,  87,  1012, 
90,  1114;  91,  1348;  92,  Atlas,  22;  98, 
1384;  94,  1020;  1900,  1800. 


PABlEiICO  RIVER.     (See  Tar  River;   Washingtfm  Harbor,  N,  C.) 

PA1IIE.ICO   M>UIVD.'>     (See  Chesapeake  Bay;    Neio  River,  N,  C;    Norfolk 

Harbor,  etc. ) 

PAMLICO  M^IJIVD  (Old-House  Channel),  ]V.  C. 


Engineers. 

Chief  of  Engineers.    Reports,  78,  79; 
74,  89. 
Engineer  in  Charge.    Maj.    W.    P. 


Craighill,  1873.     Report,  74,  ii,  84. 

l.H.El 
ii,  85. 


Assistant.   G.H.Elliott.    Report,  74, 


Ptairsleal  eharaeteiistles. 

Obstructed  by  a  shifting  sand  bulkhead, 
and  connected  with  the  ocean  by  Oregon 


Inlet,  which  is  constantly  shifting  its  loca- 
tion, 74,  ii,  84. 

Survey. 

Under  direction  of  Maj.  Craighill,  ex- 
amination made  by  G.  H.  Elliott,  1873. 
Reports  (unfavorable),  74,  ii,  84,  85. 


PAMLICO  TO  BAY  RIVERS,  N.  C.  (waterway). 


Physieal  eharaeterlsUes. 

Description  of,  91,  1422. 

SorTey. 

Examination  ordered  by  act  of  Sept.  19, 
1890,  made,  1890,  under  direction  of  Capt. 
Bixby  (report  unfavorable),  91,  1422. 

a  Swash  near  Ocracoke  Inlet:  Survey— Report  Dec.  20, 1827  estimates  tl6,968  and  $43,257.    (H.  Doc. 
No.  482,  66th  Cong.,  2d  sess.) 


Ensineers. 

Chisf  of  Enoinrbrs.  Report,  9 1 , 1 70, 
1421. 

Enoinebr  in  Chabgb.  Capt.  W.  H. 
Bixby,  1890.     Report,  91,  1422. 

Assistant.  Lt.  M.  M.  Patrick.  Report, 
91,  1423. 
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PAHUNKY  RITER,  TA. 


Appropriations. 

1880,  $2,500,  80,  775. 

1881,  2,500,  81,  970. 
2,500,  82,  1038. 
5,000,  86,  918. 
3,000,  88,  830. 
3,000,  90,  1075. 
3,000,  02,  1063. 
2,000,  96,  1251. 
2,000,  96,  1063. 


1882, 
1886, 
1888, 
1890, 
1892, 
1894, 
1896, 


Total,  25,500 

Commerce. 

Important,  75,  ii,  163,  165. 

In  1894  it  amounted  to  42,250  tons,  the 
greater- part  of  which  was  railroad  ties 
and  lumber,  97,  1345. 

Contract. 

1§87.  F.  A.  Smith,  dike  construc- 
tion, $3.55  per  1.  f.,  87,  943. 

Enf{[tneer§. 

Chief  of  Enoineebs.     Reports,  75, 95; 

79,  95;  80,  115,  125;  81,  155;  82,  150; 
83,  156;  84,  158;  85,  148;  86  144;  87, 
110;  88,  112;  89,  130;  90,  117;  91,  145; 
92,  146;  93,  157;  94,  145;  95,  166;  96, 
151»  97,  187;  98,  189;  99,  219;  1900, 
250. 

Engineers  in  Charge: 

S.  T.  Abert,  U.  8.  C.  E.,  1875;  75,  95. 
Report,  75,  ii,  162. 

Capt.  C.  B.  Phillips,  1879-80;  79,  88. 
Report,  80,  904. 

S.  T.  Abert.,  U.  8.  agent,  1880-91.  Re- 
ports, 80,  773;  81,  970;  82,  1036;  83, 
819;  84,  992;  85,  982;  86,  917;  87,  942; 
88,  828;  89,  1013;  90,  1074. 

Lt.  Col.  P.  C.  Hains,  1891-92.  Report, 
91    1275 

Maj.  C.  E.  L.  B.  Davis,  1892-95.  Re- 
ports, 92,  1062;  93,  1308;  94,  968;  95, 
1249. 

Maj.  C.  J.  Allen,  1896-.  Reports,  96, 
1062;  (Lt.  Col.)  97,  1344;  98, 1208;  99, 
1435;  1900,  1724. 

Assistant.    J.  M.  Wolbrect.     Report, 

80,  904. 

Operations. 

1S§0-§1.  600  logs  and  snags  re- 
moved from  the  channel,  81,  971. 

l§§l-89.  1,721  logs,  snags,  and  trees 
and  8  wrecks  remov^,  improving  20 
miles  of  river,  82,  1037. 

lS§6-§7.  298  1.  f.  of  dike  built,  87, 
943. 

l§§7-8§.    673  1.  f.  of  dike  built;  310 


logs,  snags,  stumps,  and  trees  removed; 
12  mats  built  and  sunk,  88,  829. 

l§§0-90.  90  trees,  loss,  and  snaffs 
removed;  repairs  made  to  dikes  at  Skid- 
more  and  Spring  bars;  566  1.  f.  pile  and 
brush  dike  Duilt  at  Skidmores  Bar  by 
hired  labor;  8,076  c.  y.  dredged  under  con- 
tract, 90,  1074. 

1  §9 1-93.  140  snags  removed  from 
the  channel,  and  103  trees  cleared  from 
the  Imnks,  92,  1063. 

1  §03-94.  51  snags,  23  logs,  and  80 
overhanging  trees  removed,  94,  969. 

1  §94-95.  76  snags,  35  sunken  logs, 
and  35  overhanging  trees  removed,  95, 
1251. 

1  §99-1900.  94  snags,  9  logs,  and  41 
trees  removed  from  channel,  1900, 1724. 

Phygleal  charaeterlttlei • 

Description  of,  75,  ii,  163, 164, 165;  80, 
773;  88,  828;  96,  1062. 
Listof  obstructions,  75,  ii,  163, 164, 166. 

Plans. 

By  8.  T.  Abert,  U.  8.  agent,  1875,  re- 
moving obstructions,  sucn  as  wrecks, 
snags,  and  bars,  estimate,  $17,508,  75, 
ii,  163,  164,  166. 

Projects. 

By  Capt.  Phillips,  1880,  improving 
river  by  dredging  through  sand  ana 
gravel  bars,  and  removal  of  snags,  logs, 
and  similar  obstructions,  forming  a  chan- 
nel 40  f.  wide  and  from  5  to  6  f .  deep  at 
I.  w.,  estimate,  $19,541,  80,  905,  906. 
Increased  in  1885  to  provide  for  additional 
work  on  lower  bars  to  $28,300,  85,  983; 
87,  943;  91,  1275. 

Bv  Mai.  Davis,  1894,  use  of  available 
funds  in  dredging  and  removing  obstruc- 
tions, the  former  by  contract  and  the 
other  work  by  hired  labor  and  the  use  of 
the  Government  plant,  95,  1250.  The 
original  project  was  modified  to  provide 
for  the  rectification  of  the  bank  near 
Skidmores  Bar,  95,  1257. 

Surveys. 

By  C.  B.  Shaw,  1836,  76,  ii,  163. 

Examination  made,  1874, 75, 95,  ii.  162. 

Ordered  by  act  of  March  3, 1879,  made, 
1880,  under  direction  of  Capt.  PhiUips, 
79,  95;  80,  904. 

Surveys  were  made,  1894-95,  by  Maj. 
Davis,  95,  1250. 

Examination  made,  1897,  by  Lt.  Col. 
Allen,  97, 1345. 

Maps.  Skidmores  and  Foxes  bars,  85, 
982;  87,  942. 

88,  828;  90,  1074. 
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PARISH  CREEK,  MD. 

Commerce.  Engineer  in  Charge.    Maj.  C.  E.  L.  B. 

Oyeter-dredging  induatry  would  be  the  I^vie,  1892-95.     Report,  98,  1310. 

beneficiary  of  an  improvement  of  the  Physical  characteristics. 
««^i,»«  «.^.,*K   K„*  ;♦«  ^^f^^f  „..♦  .,-<.„f        Description  of,  93,  1311. 


creek's  mouth,  but  its  extent  not  j?reat 
enough  to  warrant  an  improvement  of  the 
mouUi,  98,  1311. 

Eni^neers. 


Surveys. 

Examination  of  the  mouth  ordered  by 
act  of  July  13,  1892,  made  by  Maj.  Davis, 


Chief  of  Engineers.     Report, 98, 158.     1892  (report  unfavorable),  98,  1311. 

PARKERSBIJROH.     ( See  Ohio  River. ) 
PARKERS  HEAD  HARBOR  AND  CHANNEL.,  RE. 


Commerce. 

Description  of,  95,  580;  1900, 1137. 
Limited,  96,  580. 

Eni^neer. 

Chief  of  Engineers.  Report,  96, 38; 
99,  62;  1900,  64. 

Engineers  in  Charge: 

Lt.  Col.  D.  P.  Heap,  1895.  Report,  96, 
581. 

Maj.  S.  W.  Roesaler,  1900.  Reports, 
1900,  1131,  1136. 

Assibtantb: 
A.  C.  Both.    Report,  1900,  1134. 
F.  8.  Burrowes.    Report,  1900,  11  .{7. 


Physical  characteristics. 

Description  of,  96,  581;  1900, 1136. 

Surveys. 

Examination  ordere<i  bv  act  of  Aug.  17, 
1894,  made,  1894,  by  Lt.'Col.  Hains  (re- 
port unfavorable),  96,  581. 

Examination  and  survev  ordered  by  act 
of  March  3,  1899,  ma^le,  *1899,  under  di- 
rection of  Maj.  Roessler  (report  imfavor- 
able),  1900,  1132,  1136. 


PARSONAGE  CREEK,  N.  \.     (See  Baldwin  River.) 

PASCAGOIJL.A  RIVER  AND   HARBOR,  HORN    ISLAND   HAR- 
BOR, AND  HORN  ISLAND  PASS,  RISS.^' 

Part:  ^  Appropriations. 

A-~Pa8ca«oula  Riv^  and  Harbor S200, 500 

B— Horn  Island  Paas 

C— Pasca^ula  River  and  Horn  Island  Harbor 317, 600 


Total 618,100 

Part  A.— PaseaKOula  Harbor  and  River,  RIm. 


Appropriations. 

1827,     $8,000,  act  Mar.  2. 
17,500,  act  May  23. 

5,000  (survey),  act  Aug.  30. 
10,000,  79,  884,  8a5. 
14,000,  79,  ia5. 
20,000,  80,  1099. 

4,000,  81,  1216. 

8,000,  82,  1299. 

3,000,  84,  1215. 
''25,000,  86,  1205. 
27,000,  88,  1212. 
20,000,  90,  1708. 
20,000,  92,  1455. 
13,000,  95,  1701. 

6,000,  96,  1449. 


1828 
1852 
1878 
1879 
1880 
1881 
1882 
1884 
1886 
1888 
1890, 
1892 
1894 
1896 


Total,  200,500 


Commeree. 

Important,  74,  759;  79,  830,  840. 

Benefit  reijulting  from  improvement, 
81,  1216. 

Description  of,  Horn  Island  Pass;  in- 
creased, 97,  1717,  1720. 

'  Contracts. 

ll!l§0.  8.  N.  Kimball,  dredging,  34^ 
cents  per  c.  y.,  80, 1099.  W.  G.  Mitchell, 
dredging,  27  cents  per  c.  v.,  81,  1216. 

1N90.  G.  C.  FobesiCo.,dreilging, 
16.2  cents  per  c.  y.,  90,  1707.  Alabama 
Dredging  <s  Jetty  Co.,  dam  construction, 
$:i,350,90, 1707. 

1  §9 1 .  Alabama  Dredging  &  Jetty  Co. , 
dredging,  24  cents  perc.  y-,  91,  1791. 

1  !!^93.  Alabama  Dredging  &  Jetty  Co. , 


apascagoula  River,  MJss.  Survey— Report  Jnlv  8.  182S.  estimate  $25,500.  East  Pancagoula  River, 
MiflB.    Survey— Report  Jan.  23,  1854,  estimate  $9,9U0  — U.  Doc.  No.  482,  55th  Cong.,  2d  sess. 

<>  15,000  oi  wbicH  was  reappropriated  irom  an  appropriation  for  Horn  Island  Pas8,  made  in  1884,  86, 
464. 
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PASCAOOUL.A  RITER  AND  HARROR,  HORN  ISLAND  HAR- 
ROR,  AND  HORN   ISLAND  PASS,  RISS.— Continued. 

Part  A.— Pascagonla  Harbor  and  River,  Hiss.— Continued. 


dredging,  18  cents  per  c.  y.,  8.  m.,  93, 
1766. 

ISO 7.  Rittenhouse-Moore  Dredging 
Co.,  dredging  18,616  c.  y.,  at  40  cents  per 
c.  y.,  97,  1695. 

Engineers. 

Chief  of  Engineers.  Reports,  73, 66; 
74,  74;  78,  81;  79,  105;  80,  140;  81, 
188,  189;  82,  185,  186;  83, 197;  84,  205; 

85,  211;  86,  209,  211;  87, 175;  88,  163; 

89,  190;  90,  172;  91,  217;  92,  210;  93, 
232;  94,  215;  95,  239;  96,  211;  97,269; 
98,  265,  269;  99,  309;  1900,  351. 

Engineers  in  Charge: 

Capt.  C.  W.  Howell,  1873-78.  Report, 
74,  754. 

Capt.  A.  N.  Damrell,  1878-95.  Reports, 
79,  834;  (Maj.),  80, 1098;  81, 1214;  82 
1298, 1324;  83, 1025;  84,  1214;  85, 1358 

86,  1203;  87,  1330;  88,  1210;  89,  1443 

90,  1706;  91,  1788;  92,  1453;  93,  1765 
94,  1319;  95,  1700. 

Maj.  W.  T.  Rossell,  1896-.  Reports, 
96,  1448;  97,  1692,  1716;  98,  1441;  99, 
1717;  1900,  2209. 

Assistants: 
Lt.  J.  B.  Quinn.     Report,  74,  755. 
P.  Robinson.     Rep3rt,  79,  837. 
T.  L.  Harrison.    Report,  82,  1325. 
R.  Rauchenstein.     Report,  86,  1217. 

Eitlmates.     (See  Plans.) 

By  Lt.  Quinn,  jetties  and  dredging, 
$42,374.10,  74,  757. 

Leiifilation, 

Charter  granted  to  A.  A.  Green,  by  the 
State  of  Mississippi,  enabling  him  to  con- 
struct a  canal  across  the  bar  at  the  mouth 
of  the  river,  and  also  permitting  him  to 
exact  tolls  from  vessels  passing  out 
through  it,  74,  756,  758;  $25,000  appro- 
priated by  the  legislature  of  Mississippi 
for  the  improvement  of  the  mouth,  y4, 
756,  760.  State  appropriation  annulled, 
79,  837. 

Operations. 

1§§^81«  75,155  c.  y.  dredged  from 
the  channel,  81,  1215. 

18§1-S3.  106,841  c.  y.  dredged  from 
the  channel,  82,  1298. 

l§§3-83.  1,083  snags  and  5,667  trees 
cut  and  removed,  83,  1026. 

l§§3-§4.  953  snags  and  4,000  trees 
removed,  84,  1215. 

l§84-§5.  1,115  snags  removed  from 
river,  85,  1359. 

l§87-§§-  Dredging  under  contract 
continued,  88,  1211. 

l§89-90.  52,685  c.  y.  dredged,  90, 
1707. 


1890-01.  131,656  c.  y.  dredged,  91, 
1790. 

1801-03.  160,217  c.  y.  dredged,  205 
snags  and  logs  cleared  from  the  channel, 
and  269  trees  cleared  from  the  banks, 
92,  1455. 

1803-03.  99,977  c.  y.  dredged,  and 
about  2,000  obstructions  removed  from 
banks  and  stream,  93,  1766,  1767. 

1803-04.  A  few  obstructions  re- 
moved, 94,  1321. 

1804-05.  Removal  of  obstructionB 
continued,  95,  1702. 

1805-06.  About  2,000  obstructions 
removed.  96,  1450. 

1806-07.  Over  4,000  obstructions 
removed,  and  18,616  c.  y.  dredged  from 
Horn  Island  Pass,  97,  1693,  1694. 

Physical  characterlttlcft. 

General,  74,755;  79,  835,  837-839. 

Obstructions,  74,  757;  79,  835,  838. 

Description  of,  97,  1693, 1719;  vicinity 
of  Horn  Island  Pass,  97,  1717;  vicinity 
of  Dog  River  and  of  a  part  of  Dog  River, 
97,  1719. 

Plans.    (See  Estimates  and  Projects. ) 

By  Lt.  Quinn,  construction  of  jetties  of 
cement-covered  gabions,  3,500  and  4,000 
f.  long;  also,  dredging  a  channel  to  the 
width  of  100  f.  and  depth  of  7  f.,  74,  757. 
By  Maj.  Damrell,  improvement  of  har- 
bor at  Pascagoula,  bv  excavation  of  a 
channel  100  f.  wide  and  21  f.  deep  through 
' '  the  Pass; ''  estimate,  $326,816, 82, 1324. 

Private,  8tate9  and  corporate 
MTOrk.  (See  Ijegislation. ) 
Noyes  Canal,  built  under  a  charter 
from  the  legislature  of  Mississippi,  at  a 
cost  of  127,000,  74,  756,  759;  $25,000 
appropriated  by  the  State  and  $5,000  by 
the  citizens  of  Pascagoula  for  the  improve- 
ment of  the  mouth  of  the  river,  74,  756, 
760.  State  appropriation  annulled,  79, 
837. 

Projects. 

By  Capt.  Damrell,  1879,  dredging  chan- 
nel through  the  bar  at  the  mouth  200  f. 
wide' and  7  f.  deep,  and  removing  snags 
and  overhangmg  trees  from  the  nver  for 
its  entire  length;  estimate,  $53,800  (ong- 
inal  estimate,  $57,292.40),  74,  757;  79, 
834. 

From  1878  to  1885,  inclusive,  $59,000 
was  appropriated,  86,  1204. 

In  1886  it  was  proposed  to  form,  by 
dredging,  a  channel  12  f.  deep  frt>m  the 
mills  at  Moos  Point  to  the  anchorage  in 
the  bav,  a  distance  of  llj  miles;  «rti- 
mate,  $78,100,  86,  1217. 
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Owing  to  increased  coet  of  excavation 
the  estimate  wad  raised  to  $116,100,  with 
169,000  for  completion  in  1890,  90,  1708 

By  Maj.  Roasell,  1897,  dredging  a  chan- 
nel 21  f.  deep  at  m.  1.  w.  through  Horn 
Island  Pass,  at  a  cost  not  to  exceed  $8,000, 
97,  1694. 

Surreys. 

Of  Pascagoula  Harbor,  by  Lt  Quinn, 
1873.    Report,  74,  755. 

Of  Paa(»goala  River,  by  P.  Robinson, 
1878-79.     Report,  79,  837. 

For  harbor  at  Pascagoula  ordered  by 
act  of  March  3,  1881,  made,  1882,  under 
direction  of  Maj.  Damrell,  82,  1324. 


I  Of  Pascagoula  River,  from  mills  at  Moos 
Point  down  to  anchorage  in  bay,  ordered 
by  act  of  July  5,  18H4,  made,  1884,  under 
direction  of  Maj.  Damrell,  86,  1215. 

Examination  of  the  shoal  in  Horn 
Island  Pass  threatening    the  main  en- 

,  trance  of  the  port  of  Pascagoula,  made, 

'  1896,  by  Maj.  Rossell,  96,  1451. 

Survey  of  Horn  Island  Pass  with  a 
view  to  obtaining  channel  23  f.  deep  at 
1.  w.,  ordere<i  by  act  of  June  3,  1896, 
made  by  Maj.  Rosell,  1896  (report  un- 

.  favorable)  (see  /Vq/VrM),  97,  1716. 

Maps.     97,  1694;  98,  1440. 


Part  R.— Horn  Island  Pass,  Hiss.     (See  PaiscagotUn  Harbor ^  3f/^. ) 


Appropriation.^ 

1884,  $5,000,  86,  1362. 

Commerce. 

Important,  95,  1714. 

Engineers. 

Chief  op  Engineers.  Reports,  81, 
189;  82,  186;  85,  212;  86,  210;  95,  244. 

Engineer  in  Charge.  Maj.  A.  N. 
Damrell.  Reports,  82,  1324;  85,  1361; 
86,  1206;  95,  1714. 


storm,  1888,  95,  1714. 

Plans. 

By  Capt.  Damrell,  1882,  dredged  chan- 
nel through  Horn  Island  Pass  100  f.  wide 
and  21  t.  deep,  estimate,  $43,000,  82, 
1324,  1325;  85,  1362. 

Survey. 

Ordered  by  act  of  June  14,  1880,  made 
under  the  direction  of  Maj.  Damrell  (See 
Projerij*),  82,  1324. 


Aoc.<y.Ai»«     T    T     xj^^i^^       li^r^^    I      Examination  of  the  l)ar  formation  in 
AsBiOTANT.     T.  L.  Harrison.      Report,     ^,^^  ^^  ^^^^^^,   ^^  ^^^  ^^  ^^^^^^^  j7^ 


82,  1325. 

Physical  ciiaraeterlstles. 

Description    of;    bar    formed    during 


1894,  report  submitted,   1894,    by  Maj. 
Damrell  (report  favorable),  95,  1714. 


Part  €.— Pascagoula  River  and  Horn  Island  Harbor,  Miss.    (KSee 

Pascagoula  River.) 


Appropriations. 

1899,  $50,000,  99,  1718. 

1900,  267,600,  1900,  2212. 


Total,  317,600. 

(Commerce. 

Increasing  at  Horn  Island  Harbor, 
97,  1717. 

In  1896  it  warranted  no  deeper  chan- 
nel than  12  f.  in  the  river  and  in  part  of 
Dc^  River,  97,  1718. 

Contracts. 

1§99.  A.  G.  Delmas,  dredging,  17 
cents  and  34  cents  per  c.  y.,  99,  1719; 
1900,  2211. 

Eni^lneers. 


Rossell,  1899-.     Reports,  97,  1718;  99, 
1718,  1784;  1900,  2211. 

Operations. 

1  §99-1900.  50,064  o.  y.  dredged 
from  anchorage  in  Horn  Island  Harbor, 
and  306,260  c.  y.  dredged  from  Pasca- 
goula River,  1900,  2211,  2212. 

Physical  ciiaraeterlstles. 

Description  of,  97,  1718. 

Projects. 

By  Maj.  Rossell,  1896,  12-f.  channel, 
150  f.  wide  above  and  300  f.  wide  below 
R.  R.  bridge,  from  3  miles  al)Ove  the 
mouth  of  Dog  River  to  the  12-f.  contour 
in  Mississippi  Sound,  estimate,  $267,000, 
97,  1718;  99,  1718. 

By   Mai.   Rossell,  1898,  20-f.  channel. 


Chief  of  Engineers.      Reports,   97,  i  500-f.  wide  in  the  anchorage  of  Horn 
276;  99,  310,  317;  1900,  352.  |  Island    Harbor,    estimate,   $50,000,   99, 

Engineer  in  Chaegb.      Maj.   W.   T.  I  1718,  1785. 

•(The  act  of  Aug.  5, 1886,  directed  that  the  appropriation  be  applieil  to  improvement  of  Pa.Hcagoula 
River,  86,  210. 
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PAS€ACK>IJLA  RITIU  AlVB  HARBOR,  HORN    ISLAIVD  HAR- 
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Part   €•— Paseagoula   RiTer  and   Horn   Island   Harbor, 

MIm. — Continued. 


Surreys. 

Survey  of  the  river  commencing  at  a 
depth  exceeding  17  f.  in  Mississippi 
Sound,  thence  to  the  mouth  of,  and  up 
the  river  to  the  intersection  of  Dog  River, 
thence  up  Dog  River  3  miles,  with  a  view 
to  obtaining  a  channel  17  f.  at  1.  w., 
ordered  by  act  of  June  3,  1896,  made  by 
Maj.  Rossell,  1896  (report  unfavorable), 
(see  Projects),  97,  1718. 

Survey,  plan,  and  estimate  of  cost  of 


improvement  of  the  ][Asb  leading  from 
the  Gulf  of  Mexico  mto  Horn  Island 
Harbor,  Miss. ;  and  of  said  harbor  and  of 
the  channel  l^Eiding  to  and  from  said 
pass,  with  a  view  of  ascertaining  the  ex- 
tent to  which  the  same  is  worthy  of  im- 
provement, ordered  by  act  of  May  7, 
1898,  made,  1898,  by  Maj.  W.  T.  Rossell 
(report  favorable),  (see  Projects) ,  90, 
1785. 


PASqiJOTANK  RIVER,  N.  €.»     (See  Chesapeake  Bay;  Norfolk  to  Sounds  of 

N.  C;  Norfolk  Rivera  etc.;  Turners  Cut,  N.  C) 


Approprlatlom. 

1829,   $80  (survey),  act  Mar.  2. 
1890,  3,000,91,1337. 
1892,  3,000,92,1113. 
1894,  1,000,95,1294. 


Total,   7,080. 

Commerce. 

Commercial  importance  of  Pasquotank 
River,  76,  360. 

Present  and  prospective  commerce  in 
1892  above  Moccasm  Tract  very  unim- 
portant, 93,  1355.  Estimated  that  30,000 
t.  of  all  kinds  of  craft  go  through  the  Dis- 
mal Swamp  Canal  annually,  93,  1357. 

Eng^lneers. 

Chief  of  Engineers.  Reports,  76, 68; 
85,  164;  89,  148;  91, 155;  92,  156;  93, 
168;  94,  154;  95,  175;  96,  158,  97,  197; 
98,  200;  99,  232. 

Engineers  in  Chabge: 

S.  T.  Abert,  U.  S.  C.  E.,  1875.  Report, 
76,  360. 

Capt.  F.  A.  Hininan.  Report,  85, 
1049. 

Capt.  W.  H.  Bixby,  1888-92. 
89,  1135;  91,  1335. 

Maj.  W.  S.  Stanton,  1892-94. 
92,  1111;  93,  1354;  94,994. 

Capt.  T.  L.  Cai^ey,  1894-99. 
95,  1293;  96,  1083;  97,  1378;  98,  "1233; 
(Maj.),  99,  1484. 

Assistant.  C.  Schuster.  Rej)ort,  91, 
1337. 

OperaUons. 

1§90-91.  1,614  sna^  and  1  wreck 
removed  from  the  channel,  and  65  over- 
hanging trees  cleared  from  the  banks,  91, 
1336. 

l§93-93.  31  trees,  393  snags,  33 
stumps,  21  cords  of  small  snags,  13  cords 
of  small  brii.«h,  and  104  trees  removed, 
and  47  trees  on  bank?  trimmed,  93, 1355. 


Reports, 
Reports, 
Reports, 


l§97-9§.  167  cords  brush  cut,  32 
logs,  5  trees,  6  piles,  and  8  stumps  re- 
moved, 98,  1233. 

Pliy«ieal  eliaracterlitles. 

Description  of,  76,  360;  89,  1136;  93, 
1354. 

Projeetn. 

By  Capt  Bixby,  1889,  improvement  for 
steamboats  between  the  ends  of  Turners 
Cut,  and  the  barges  from  the  Moccasin 
Tract  up  about  5  miles  to  the  Lebanon 
bridge;  estimate,  $9,000,  89,  1137;  91, 
1335. 

In  1892  Maj.  Stanton  recommended 
that  further  improvement  above  the 
mouth  of  Moccasin  Tract  be  discontinued, 
92,  1112. 

By  Maj.  Stanton,  1892,  for  restriction 
of  work  to  below  the  lower  mouth  of 
Turners  Cut  and  for  the  removal  from 
the  channel  and  banks  of  those  obstruc- 
tions which  interfere  with  boats  of  the 
draft  that  can  pass  through  the  Dismal 
Swamp  Canal,  93,  1355. 

By  Capt.  Casey,  1897,  expenditure  of 
available  balance  of  funds  m  trimming 
trees  on  points  and  removal  of  obstruc- 
tions from  the  channel  between  the  lower 
terminus  of  Turners  Cut  and  a  point  3} 
miles  below,  98,  1233. 

Surreys. 

An  examination  under  the  direction  of 
S.  T.  Abert,  U.  S.  C.  E.,  1875.  Report, 
76,  360. 

Examination  of  river  above  mouth  of 
canal  ordered  by  act  of  July  5,  1884; 
made  under  direction  of  Capt.  H  in  man, 
85,  1050. 

Examination  ordered  b^  act  of  Aug.  11, 
1888;  made,  1889,  under  direction  of  Capt. 
Bixby,  89,  1135. 

Maps.  91,  1337;  92,  Atlas,  19;  93, 
1356. 


n Survey  report,  Nov.  12,  1829,  estimate,  |2,500.    (H.  Due.  No.  482,  55th  Cuiig.,  2d  sess.) 
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Appropiiatiom. 

1872, 

$25,000,  72, 

80, 

805. 

1873, 

25,000,  78, 

85. 

1874, 

20,000,  74, 

95, 

ii,  166. 

1875, 

20,000,  76, 

102 

,  ii,  221. 

1876, 

10,000,  76, 56, 249;  77, 50, 249. 

1878, 

10,000,  78, 

56, 

415. 

1879, 

2,000,  79, 

64, 

392. 

PASSAIC  RITER,  N.  J. 

FartB.  AppropriatioDB. 

A.— Paasaic  Riyer 1112,000 

B.—Aboye  Newark -. 26,850 

C— Below  Newark 239,500 

D.— Paanic  Blyer 90,000 

Total 468,360 

Part  A.~PaMale  RlTer,  N.  J. 

c.  y.;  of  stone,  etc,  9,828  c.  v.,  75,  102, 
ii,  220. 

1875-76.  Removal  of  loose  stone,  a 
point  of  solid  rock,  and  a  shoal  at  upper 
end  of  dike,  76,  55,  248. 

IS 76-77.  Seventy-five  f.  of  channel 
cleared  of  loose  stone,  77,  248. 

BUTHBRFORD   PARK  Bar: 

1S73-74.  Cut  2,900  f.  by  50  f.  nearly 
completed,  74,  ii,  166. 

19  74-75.  (Completion  of  cut,  6  f .  in 
depth,  75,  102. 

1§  75-76.  Straightening  the  cut  by 
drilling,  blasting,  ana  grappling,  76, 248. 

1876-77.  Kemoval  oi  395  c.  y.  loose 
stone  and  bowlders  from  the  sides  of  the 
cut,  685  f.  of  channel  cleared,  77,  50. 

HoLMBs  Bar,  and  other  bars: 

1874-75.  Removal  of  rock  and  bowl- 
ders from  opposite  Pausaic,  by  hired  labor, 
75,  102. 

1875-76.  -Drilling,  blasting,  and 
dredging  a  cut  1,300  f.  by  40  f. ,  or  50  f .  by 
6  f . ;  a  small  bar  above  removed  by  dredg- 
ing a  cut  300  f.  in  length,  76,  248. 

From  Newark  to  Passaic: 

187 7-78.  Work  of  clearing  channel 
of  loose  stone  continued,  shoal  dredged 
near  Erie  Railroad  bridge,  78,  55,  415. 

1878-79.  Dredging,  removal  of 
bowlders,  etc.  Results,  the  river  in  good 
condition  from  Midland  Railroad  bridge 
to  Passaic  for  vessels  drawing  6  f .  of  water, 
regardless  of  tides.    79,  63,  391. 

Pbytical  cbaractertftlcs. 

Description,  79, 807, 808;  78, 939;  74, 
ii,  166. 

Projects.    ( See  Plans, ) 

By  Lt.  Col.  Newton,  1872,  thorough  im- 
provement of  river,  estimate  |251,349; 
partial,  1123, 924,  dredging  and  diking ;  the 
latter  project  adopted,  79,  805,  807. 

Surrey. 

Under  direction  of  Lt.  Col.  Newton,  1871, 
71,  83.    Report,  79,  807. 


Total,  112,000 

Oontraeto. 

1 8  79.  Morris  &  Cummings,  dredging 
stone,  $1.10  per  c.  y.;  sand,  gravel,  etc., 
90centsperc.y.,78,938;  74,ii,  165;  75, 
ii,  220. 

1873.  J.  Galer,  dredging,  74,  ii,  166; 
75,  ii,  220. 

fini^eert. 

Chief  op  Engineers.  Reports,  7 1 ,  83 ; 
79,  80;  78,  85;  74,  95;  75, 102;  76,55; 
77,  50;  78,  55;  79,  391. 

Engineers  in  Charge: 

Lt.  Col.  J.  Newton,  1872-79.  Reports, 
79,  805,  807,  808;  78,  938;  74,  ii,  166; 
75,  ii,  220;  76,  248;  78,  415;  79,  391. 

Capt.  J.  Mercur,  1877.    Report,  77, 248. 

AssiOTANT.    Capt.  J.  Mercur,  78,  415. 

Estimates.    ( See  Projects, ) 

By  Lt.  Col.  Newton,  1872,  Uiorough  im- 
provement, $251,349;  partial,  $123,924, 
79,  807,  809. 

By  Lt.  Col.  Newton,  1879,  completion 
of  existing  project,  $11,924,  79,  392. 

Operations. 

Belleville  Bar: 

1879-73.  Removal  of  4,719  c  y.  by 
dredging;  750  f .  of  embankment  built,  78 , 
85,  938. 

1873-74.  Removal  of  5,820  c.  y.  of 
stone  and  3,807  c.  y.  of  sand,  etc. ;  blasting 
bed  rock,  by  hired  labor,  to  prepare  for 
dredge,  74,  ii,  165,  166. 

1874-75.  Completion  of  cut,  2,300 
f.  by  75  f.  by  7}  f.,  and  dike  1,800  f.  long. 
Total  amount  of  sand,  etc. ,  removed,  6,524 


Appropriations. 

1880,    $2, 000,  80,  536. 
1882,     7, 000,  89,  684. 

3,000,84,739. 

2, 250,  86,  800. 

7, 500,  88,  646. 

5, 100,  90,  849. 


Part  B.— Passaic  River,  N.  J.,  above  Newark. 

CoBuneree. 


1884, 
1886, 
1888, 
1890, 


Total«26, 850 
9207—02- 


Commercial  interests  of  the  river,  88, 
646. 

Contracts. 

1883.  F.    Pidgeon,    dredging,    38} 
cents  per  c  v.,  84,  739. 

1884.  R.  Parrott,  dredging,  49  cents 
per  c.  y.,  86, 746. 
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1§91.  R.  Parrott,  dredging,  35  cents 
percy.,  91,  992. 

En^ineen. 

Chief  of  Engineers.  Reports,  80,  86; 
81,  108;  82,  109;  88,  105;  84,  111,  122; 

85,  102;  86,  111;  87,  68;  88,  68;  89, 87; 
90,  78;  91,  100;  92,  102. 

Enoinebbs  in  Charge: 

Lt.  Col.  N.  Michler,  1880-82.  Reports, 
80,  535;  81,  687. 

Lt  Col.  G.  L.  Gillespie,  1882-85.  Re- 
porte,  82,  684;  83, 571;  84,  737,  780, 782; 

86,  744. 

Lt.  Col.  McFarUnd,  1886.    Report,  86, 
792. 
Lt.  G.  McC.  Derby,  1887-«9.    Reports, 

87,  763;jfCapt.),  88,  645. 

Capt.  T.  L.  Casey,  1889-92.  Reports, 
89,  824;  90,  848;  01,  990;  92,  876. 

AssiffTANT.  A.  R.  Doerflinger.  Report, 
84,  784. 

Operations. 

l§T9-§0.  328  c.  y.  stone  removed 
from  the  channel,  80,  535. 

1  §  §0-§  1  •  Stone  abutment  removed 
at  expense  of  New  York,  Lake  Erie  and 
Western  R.  R.,  81,  687. 

1  §83-84.  19,190  c.  y.  sand  and 
gravel  removed  from  shoals  between 
Erie  and  Midland  R.  R.  bridges,  84, 738. 

18 84-8  ft.  1,945  c.  y.  dredged  from 
Lime  Kiln  and  Middle  bars,  86,  744. 

1891-99.  10,718  c.  y.  dredged  under 
contract  and  2,333  c.  y.  by  hirod  labor, 
92,  877. 

Physical  characteiistlcs. 

Description  of  river,  84,  780. 

Plans.     (See  Projects. ) 
By  Maj.  G.  L.  Gillespie,  1884,  exten- 


sion of  improvement  from  Passaic  to  Pet- 
erson, estimate  $380,000  to  1611,000,  84, 

782,  784, 

Piivate  (corporate)  \¥ork.    (See 

Operations. ) 

Occupation  of  river  between  Passaic 
and  Paterson  by  a  corporate  company, 
84,  780,  782,  784. 

Projecto.    ( See  Plana. ) 

By  Lt  Col.  Newton,  1872,  partial  im- 
provement of  river  above  Newark,  so  as 
to  afford  a  channel  6  f .  deep  at  low  water 
to  the  head  of  navigation  at  Passaic,  by 
means  of  dredging  and  dike  construction; 
estimate  $123,924,  72,  805,  807;  80,  536; 
86,  793. 

In  1885  the  project  was  amended  to 
provide  for  a  channel  7}  f .  deep  from  the 
Erie  to  the  Midland  R.  R.  bridbze,  87, 
764. 

From  1872  to  1886,  inclusive,  $126,250 
was  appropriated,  when  it  was  estimated 
that  $7,512  would  be  required  for  com- 
pletion of  project,  86, 796, 797.  Amount 
required  for  completion  increased  in  1890 
to  $8,199.79,  to  include  plant  purchased, 
90,  849. 

By  Capt.  Casey,  1890,  excavating  a 
channel  100  f.  wide  and  6  f.  deep  for  a 
distance  of  1,600  f.  through  Third  River 
Bar;  also  for  removal  of  bowlders  at  va- 
rious points  in  the  river,  increasing  the 
total  estimate  to  $193,822,  91,  991,  992. 

Surreys. 

Between  Passaic  and  Paterson  ordered 
by  act  of  Aug.  2, 1882,  made,  1884,  under 
direction  of  Maj.  Gillespie,  84,  780,  782. 

Of  river  above  Newark,  made,  1889, 
under  direction  of  Capt  Casey,  90,  848. 

Maps.    81,  688;  87,  766. 


Part  €.— Passaic  RlTcr,  N.  J.,  beloiir  Neiirark.a 


Appropriations. 

1880,  $30,000,  80,  536. 

1881,  50,000,  81,  689. 

1882,  43,000,  82,  686. 
1884,  25,000,  84,  741. 
1886,  24,000,  86,  800. 
1888,  27,500,  88,  648. 
1890,  40,000,  90,  851. 

Total,  239,500 

Commerce. 

Necessity  for  completion  of  improve- 
ment, 83,  574. 

Commercial  interests  of  the  river,  88, 
647,648. 


Contracts. 

1§§0.  H.  Du  Bois  <&  Sons,  pile-dike 
construction,  81,  690. 

18§1.  E.  M.  Payn,  dredging,  14 
cents  per  c.  y.,  81,  690;  H.  Du  Bois  & 
Sons,  pile-dike  construction,  81,  690;  £. 
Brainard,  jr.,  dredging,  10}  cents  per'c. 
y.,  82,  686. 

IS §3.  Morris  &  Cumings,  dredging, 
22}  cents  per  c.  y.,  88,  574. 

1884.  H.  Dii  Bois  &  Sons,  dredging, 
10  cents  per  c.  y.,  85,  748. 

1886.  P.  S.  Ross,  pile-dike  conatroo- 
tion,  $11.50  perl,  f.,  87,  767. 

1889.  R.  G.  Packard,  dredging,  22 
cents  per  c.  y.,  90,  850. 


a  Survey— Report  Jan.  28, 1887;  estlxnate,  $40,000.    H.  Doc.  No.  482, 66th  Cong.,  2d 
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1S91.  R.  G.  Fbckard,  diedging,  30 
cents  per  c.  y.,  91,  990. 

Englneem. 

Chief  of  Engineers.  Reports,  80,  86; 
81,  109;  82,  110;  83,  106:  84, 112;  85, 
103;  86,  112;  87,  68;  88,  69;  89,  88; 
90,  79;  91,  102;  92,  102. 

Engineers  in  Charge: 

Col.  J.  Newton,  1880.    Report,  80,  637. 

Lt.  Col.  N.  Michler,  1880-82.  Reports, 
80,  536;  81,  688. 

Lt  Col.  G.  L.  GiUespie,  1882-85.  Re- 
ports, 82,  684;  88,  572;  84,  740;  86,  746. 

Lt.  Col.  W.  McFarland,  1885-86.  Re- 
port, 86,  792. 

Lt.  G.  McC.  Derby,  1886-89.     Reports, 
87,  764;  (Capt.)  88,  646. 
•   Capt.  T.  L.  Casey,  1889-92.     Reports, 
89,  825;  90,  849;  91,  988;  92,  873. 

Operations. 

I§8a-§1.  2,000  I.  f.  of  diking  built 
at  month  of  river;  19,263  c.  y.  dredged 
from  channel,  81,  689. 

1 8§  l-§3.  134,589  c.  y .  dredged  from 
channel;  2,003  I.  f.  of  pile  diking  built, 
82  689 

i§§!i-S3.  228,993 c.  y.  dredged  from 
the  channel,  88,  572. 

1 883-§4.  110,221  c.  y.  dredged  from 
the  channel,  84,  740. 


l§§4-§5.  699  1.  f.  of  diking  built; 
34,509  c.  y.  dre<lged,  85,  747. 

19fl5-§6.  110,221  c.  y.  dredged;  re- 
pairs to  dike,  86,  799. 

l§«0-87.  1,000 1.  f.  of  pile  dike  built, 
87,  765. 

l§§7-§§.  500  I.  f.  of  dike  built,  88, 
647. 

1 8S§-§9.  Dike  extension  under  con- 
tract continued,  89,  826. 

18§9-90.  60,008  c.  y.  dredged,  90, 
850 

1891-93.  100,692  c.  y.  dredged,  92, 
873. 

Projects. 

By  Col.  Newton,  1880,  formation  of  a 
channel  200  f.  wide  and  10  f.  deep  at  m.  1. 
w.  from  the  Pennsylvania  R.  R.  Bridge 
at  Newark  to  Newark  Bay  by  dredging 
and  the  con8tru(^ion  of  15,800  1.  f.  of  pile 
dike;  estimate,  $232,875,  80, 537;  84, 741. 

Bv  Lt.  Col.  Gillespie,  1884,  extension 
of  channel  through  shoals  in  Newark  Bay 
by  dredging  and  the  extension  of  the  dike 
at  the  mouth  of  the  river  about  8,000  f. ; 
estimated  cost,  $121,000,  increasing  the 
original  estimate  to  $353,875,  84,  741; 
87,  765,  766. 

Surveys. 

Maps.     81,  688;  82,  686;  87,  766. 


Part  D.— Passaic  River,  N.  J. 


Appropriations. 

1892,  $45,000,  92,  875. 
1894,  15,000,  95,  976. 
1896,  15,000,  96,  774. 
1899,  15,000,  99,  1303. 


Total,  90,000 

Commerce. 

Description  of,  1900,  1533,  1544. 

Contracts. 

1§93.  J.  McSpirit,  dredging,  75  cents 
per  c.  y . ;  removal  of  bowlders,  $5  per  c. 
y.  ($8,000),  98,  1112. 

1§93.  P.  8.  Ross,  dredging,  33  cents 
perc.  y.  ($20,000),  93,  1112. 

1§95.  A.  E.  Smith,  dredging,  28.9 
and  95  cents  per  c.  y. ;  bowlder  removal, 
$4.50jperc.y.  ($15,835),  95,  977. 

1§99.  F.  Sanford  Ross,  Inc.,  dredg- 
ing, 17}  cents  per  c.  y.  J.  O.  Stokes,  rock 
removal,  $16.20  and  $17.33  per  c.  y.; 
dredging,  27  cents  and  36  cents  per  c.  y., 
($6,183.50).     1900,  1501. 

Engineers. 

Chief  of  Engineers.  Reports,  93, 
109;  94,  99;  95,  111;  96,  95;  97,  129; 
98,  135;  99, 155,  164;  1900,  177,  188. 


Engineers  in  Charge: 

Capt.  T.  L.  Casev,  1889-94.  Reports, 
93,  1108;  94,  801.' 

Lt.  Col.  G.  L.  Gillespie,  1895.  Report, 
95   973. 

Maj.  H.  M.  Adams,  1896-97.  Reports, 
96,  770;  97,  1128. 

Maj.  A.  M.  Miller,  1898.  Report,  98, 
1059. 

Col.  J.  W.  Barlow,  1899-.  Reports,  99, 
1303;  1900,  1500,  1530,  1536, 1543, 1547. 

AssiOTANT.  C.  8.  Kelsey.  Report, 
1900,  1546,  1550. 

Obstructions. 

Passaic  County  bridges  (3  above  Dun- 
dee Dam  and  1  below  it),  1900,  1552. 

Operations. 

1($9!S^93.  16,494  c.  y.  dredged,  98, 
1109,  1111. 

l§93-94.  63,561  c.  y.  dredged,  and 
dike  repaired,  94,  801,  803. 

l§94-95.  39,161  c.  v.  dredged,  and 
dike  repaired,  95,  974,  976. 

l§95-96.  21,841  c.  y.  dredged,  96, 
773. 

l§96-97.  77,977  c.  y.  dredged,  97, 
1129. 
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1S99-1900.  28,422  c.  y.  dredged 
and  some  bowlders  removed,  1900,  l^X). 

Phjrtlcsal  eharaetorUtlcs. 

Table  of  distances  by  course  of  chan- 
nel below  the  highway  oridge  at  Passaic 
City  showing  the  relative  position  of  the 
several  bars,  bridges,  etc.,  96,  771. 

Description  of,  1900,  1533,  1543. 

Projects. 

River  improvement  under  one  head 
becan  ^m  in  1892,  98,  103,  1108. 

Col.  Bjeu*1ow  estimated,  1899,  it  would 
cost  $273,000  for  8  and  12  f.  channel,  200 
f .  wide,  troin  deep  water  in  Newark  Bay 


to  Montclair  R.  R.  bridge,  and  $860,603 
for  8-f.  channel  from  Montclair  R.  R 
bridge  to  Dundee  Dam,  1900, 1545, 1546, 
1550. 

Surreys. 

A  survey  of  Newark  Bay  in  the  vicinity 
of  the  river  was  made  in  1892  by  Capt 
Casey,  98,  1109. 

Examination  and  survey  of  Paasaic 
River,  from  Center  Street  Bridge  to 
Montclair  R.  R.  bridge,  and  thence  to 
Paterson,  ordered  by  act  of  March  3, 1899, 
made,  1899,  under  orders  of  Col.  Barlow 
( report  favorable ) .  ( See  Projects ) ,  1 900, 
1532,  1536,  1543,  1547. 


PASS  A  liOUTRE.     (See  Mississippi  River,) 

PASS  AU  HERON,  A£.A.a 

PASS   CATAUiO    HARROR   AND   IMl.ET.Z'     (See  Indianola  Harbor; 

Matagorda  Bay;  Sabitie  River,  etc. ) 


Appropriations. 

1876,  $20,000,  77,  75. 

1878,  25,000,  78,  84. 

1879,  25,000,  79,  111. 

1880,  50,000,  80,  1245. 

1881,  60,000,  81,  1358. 

1882,  60,000,  88,  1090. 
1884,  50,000,  84,  1312. 
1886,  37,500,  86,  1330. 


Total,  327,500 

Commerce. 

Improvement  of  harbor  not  warranted, 
71,  532. 

Four  vessels  wrecked  in  storm  of  1854, 
71,  531. 

Contracts. 

IS  SO.  R.  Kanters  &  Son,  jetty  con- 
struction, 81,  1356. 

1 S S 1 .  G.  L.  Long,  jetty  construction, 
82,  1463. 

1SS9.  A.  M.  Shannon  &  Co.,  jetty 
construction,  88,  1089. 

1SS4.  A.  M.  Shannon,  jetty  con- 
struction, 85  1463. 

Defense. 

Fort  Esperanza  on  Matagorda  Island, 
71,  531. 

Engineers. 

Chief  of  Engikeebs.  Reports,  70,  31, 
62;  71,  66;  78,  66;  74,  74;  77,  75;  78, 
84;  79,  111;  80,  148;  81,  202,  204;  82, 
199,  201;  88,  204;  84,  219;  85,  228;  86, 
225;  87,  191;  88,  175;  89,  205. 

a  Appropriations:  1828,  918,000. 

Note.— This  was  for  deepening  the  channel  through  the  pass,  and  96,060  of  this  sum  was  leappio- 
prlated  for  the  same  purpose  in  1882.    (Treas.  Doc.  373. 1882. ) 
b  Survey.    Report,  Apr.  18, 1863;  estimate,  911,739.    (H.  Doc.  No.  482,  65th  Cong.,  2d  seas.) 


Boards  of  Enoikebbs: 

Constituted  by  S.  O.  No.  63,  C.  of  E., 
1879,  to  report  upon  improvement  of  Pass 
Cavallo  Inlet  into  Matagorda  Bay.  Or- 
dered to  convene  at  New  York  July  1, 
1879,  79,  928.  Renort,  80,  1256-1260. 
(Cols.  Tower  and  Newton  and  Lt.  Col. 
Grilmore.) 

Convened  at  New  York,  Nov.  11, 1887, 
to  examine  and  report  upon  the  advisa- 
bility of  continuing  further  improvements 
at  Pass  Cavallo.  Report,  88,  1299. 
(Cols.  Casey  and  Abbot,  Lt.  Col.  McFar- 
land,  and  Maj.  King.) 

Engineers  in  Charge: 

Lt.  G.  B.  McClellan,  1853.  Report  (ex- 
tract), 71,  532. 

Capt.  C.  W .  Howell,  1870-80.  P^porta, 
71,  526;  74,  760;  77,  469;  78,  613;  70, 
921;  80,  146.  Recommended  that  ex- 
penditure of  the  appropriation  of  1876  be 
suspended  until  further  action  of  Con- 
gress; approved,  77,  469,  471. 

Maj.  S.  M.  Mansfield,  1880-^.  Re- 
ports, 80,  1244, 1256;  81, 1356;  82, 1463, 
1493;  88,  1089;  84,  1310;  86,  1462;  86, 
1328 

Maj.  O.  H.  Ernst,  1886-89.  Reports, 
87,  1429;  88,  1301,  1302;  80,  1564. 

A.SSIOT'ANTS  I 

Lt.  e!  a.  Woodruff.    Report,  71,  531. 

H.  C.  Ripley.  Reports,  74,  760;  70, 
924. 

Capt.  C.  E.  L.  B.  Davis.  Report,  70, 
923. 
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A.  OroflB.    Report,  79,  925. 

J.  M.  Picton.    Report,  82,  1494. 

H.  C.  Ripley.    Report,  82,  1465. 

Operations* 

1  §  80-8 1  •  Partial  construction  of  958 
1.  f.  of  jetty  on  south  side  of  channel,  81, 
1357. 

1881'83*  Work  in  progress  over 
1,325  1.  f.  of  jetty,  82.  1463,  1466. 

1883-83*  Founoation  course  ex- 
tended seaward  2,150  f.,  88,  1089. 

1883-84*  Foundation  course  ex- 
tended 1,723  f.  seaward,  making  a  total 
extension  of  5,253  1.  f.,  84,  1311. 

1884-85*  7,158  c.  y.  of  mattress  and 
1,861 1.  of  stone  placed  in  the  jetty  to  in- 
crease its  height,  86,  1463. 

188ft-86*  4,027  c.  y.  of  mattress  and 
1,131 1.  of  stone  placed  in  the  work,  86, 
1329. 

Pbytlcal  charaeteristlct* 

General,  71, 531,  532;  74, 761, 762,  764, 
765;  79,  924,  927;  80,  1257. 

Plaiu* 

By  Capt  Howell,  sheet  piling,  ^,000, 
77,  470. 

By  A.  GrosB,  jetties  to  guard  against 
abrasion,  $45,800,  79,  926. 

By  Mai.  Mansfield,  1881,  dredging  chan- 
nel 100  f .  wide  and  3  f .  deep  across  the 
bar  in  Matagorda  Bay  in  front  of  inlet  to 
St  Marys  Bayou;  estimate,  110,000,  82, 
1494. 

Projeeti* 

By  Oapt  Howell,  1874,  gabionades  to 


close  Elizabeth  and  Decrow  channels,  to 
confine  current  to  the  main  channel, 
scouring  to  deepen  it;  estimate,  $715,325, 
74,  763,  764;  77,  469. 

The  Board  of  En^eers  of  1879  recom- 
mended extending  jetty  from  the  head  of 
Matagorda  Island  in  a  southeastern  direc- 
tion, and  the  constructing  of  groins  and 
transverse  jetties  for  shore  protection,  to 
obtain  a  12-foot  channel  across  the  bar, 
and  to  protect  the  head  of  Matagorda 
Island;  estimate,  $1,039,280,  80,  1258- 
1260;  86,  1329;  87,  1430. 

In  1887,  in  view  of  the  failure  to  ac- 
complish the  desired  result,  the  Board  of 
Engineers  recommended  that  no  further 
work  be  undertaken,  88, 1300. 

Surrey!* 

By  Lt.  Woodruff,  1870.  Report,  71, 
531. 

By  H.  C.  Ripley,  1873.  Report,  74, 
760. 

Bv  A.  Cross,  1878,  under  the  direction 
of  CSipt.  Davis.  Report,  79,  925.  Ck)m- 
parison  of  surveys  of  1873  and  1878,  79, 
924. 

Near  mouth  of  St.  Marys  Bayou,  or- 
dered by  act  of  Mar.  3,  1879,  81,  203; 
made  under  direction  of  Maj.  Mansfield, 
1881,  82,  1493. 

Comparison  of  surveys,  82,  1467. 

Of  Pass  Cavallo,  made,  1887,  under  di- 
rection of  Maj.  Ernst,  88,  1302. 

Maps.  Of  Cavallo  Pass,  80, 1258;  85, 
1462. 


PAS8UMP8I€  €A]VAl..a 

PATAP8CO  RITER,  MD*  ( W*  Branch,  from  Light  Street  Bridge 

to  head  of  tide  urater)  •    (See  Baltimore  Harbor. ) 


Engineers* 

Ghibf  of  Enoinbbbs.      Reports,    78, 
;  79,  81. 

Engineer  in  Charge.     Maj.    W.    P. 
Oraighill.    Report,  79,  579. 

Assistants: 
Oapt  J.  W.  Cuvler.     Report,  79,  581. 
J.  L.  Seager,  79,  579,  581. 

Phyileal  eharaeterlstlcfi. 

79,  581,  583,  585. 


Plans* 

By  Capt.  Cuyler,  1879,  6  f.  channel  by 
dredging,  diking,  embankments,  etc. 
Estimate,  $173,000.    79,  580,  584. 

By  Maj.  Craighill,  1879,  canal  pref- 
erable to  improvement  of  the  river,  79, 
580. 

SarTey* 

By  J.  L.  Seager,  1878,  under  direction 
of  Maj.  Craighfll  and  Capt.  Cuyler.  Re- 
ports, 79,  579,  581. 


PATCHOOlJi:  RITER,  N.  Y. 


Appropriations* 

1890,  $15,000,  91,  827. 
1892,  8,000,  92,  726. 
1894,  4,000,  95,  847. 
1896,  13,000,  96,  747. 


Total,  $40,000 

a  Survey— Report  Feb.  18, 1828,  estimate  indefinite.    (H.  Doc.  No.  482,  65th  Ck)ng.,  2d  seas.) 


Commeree. 

Commerce  and  navigation  to  be  bene- 
fited by  improvement,  81,  674. 
Description  of,  1900,  1444-1450. 

Contracts* 

1§91*    E.  Bailey  &  Sons,  jetty  con- 
struction, riprap,  $2.80  per  t.  91,  828. 
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1899.  A.  E.  Smith,  dredging,  20 
cents  per  c.  y.,  92,  726. 

1§93.  A.  £.  Smith,  dredging,  34 
cents  per  c._y.,  p.  m.  ($8,500),  93,  986. 

1§95.  F.  S.  Whitman,  dredging,  14 
cents  per  c.  v.,  p.  m.  ($3,500),  96,  747. 

1§96«  K,  Simon,  dredging,  23  cents 
per  c.  y.,  p.  m. ;  stone  for  jetty,  $2.60  per 
t  ($5,190y,  97,  1110. 

Engineers. 

Chief  of  Enoinebrs.  Reports,  80, 
85;  81,108;  87,67;  91,78;  92,83;  98, 
90;  94,81;  95,91;  96,88;  97,123;  98, 
119;  99,  140,  142;  1900,  158,  160-161. 

Engineers  in  Charge: 

Col.  J.  Newton.     Report,  81,  674. 

Lt  Col.  McFarland,  1887.  Report,  87, 
759. 

Col.  D.  C.  Houston,  1890-92.  Reports, 
91,  825;  92,  724. 

Lt.  Col.  H.  M.  Robert,  1892-95.  Re- 
ports, 93,  983;  94,  705;  (Col.)  95,  844. 

Maj.  H.  M.  Adams,  1896-98.  Reports, 
96,  745;  97,  1108;  98.  1010. 

Lt.  Col.  W.  H.  H.  Benyaurd,  1899-1900. 
Reports,  99,  1249;  1900,  1443,  1446, 
1450. 

Maj.  E.  H.  Ruffner,  1900-.  Report, 
1900,  1419. 

ASSIOTANTS: 

R.  H .  Taloott.     Report,  8 1 ,  674. 
M.  Kingsley.    Report,  87,  760. 

Operationi. 

.  1§90-91.  450  t.  of  stone  placed  in 
riprap  jetty,  completing  150  1.  f.  of  the 
same,  91,  827. 

1891-93.  2,552 1.  of  riprap  delivered 
in  the  jetty,  completing  900  1.  f.  of  the 
same;  16,265  c,  y.  dredged  from  the  chan- 
nel, 92,  725. 

JS9!^-93.  20,000  c.  y.  dredged,  98, 
985. 

i§95-96.  24,140  c.  y.  dredged,  96, 
746. 

1996-97.  2,266  c.  y.  stone  placed  in 
jetty  and  10,098  c.  y.,  p.  m.,  dredged,  97, 
1110. 

lS97-9§.  10,713  c.  y.,  p.  m., 
dredged,  project  completed,  98,  1011. 


Physical  ctaaracterlsClet* 

Description  of,  91,  825;  1900,  1443, 
1446. 

Plans.    (See  Projects. ) 

By  Col.  Newton,  1880,  securing  a  6-f. 
l.-w.  channel  from  head  of  navigation  to 
6-f.  curve  in  (rreat  South  Bay  by  dredg- 
ing and  constructing  at  mouth  of  river 
two  parallel  timber  dikes,  aggregating 
2,400 1.  f. ;  estimate,  $42,320,  81,  674, 675. 

By  Lt.  Col.  McFarland,  1886,  securing 
a  6-f.  l.-w.  channel  within  the  above  lim- 
its l)v  dreilging  and  the  protection  of  the 
cut  Dv  a  dike  on  the  west  side;  estimate, 
$40,000,  87,  760, 

Projeete.     (See  Plans. ) 

By  Lt.  Col.  McFarland,  1886,  excavat- 
ing a  channel  60  f.  wide  from  the  high- 
way bridge  at  Patchogue  to  the  6-f.  con- 
tour in  Great  South  Bay,  a  distance  of  1 
mile;  also  for  protection  of  the  channel 
in  the  bay  by  a  riprap  jetty  along  the 
west  side  1,700  f.  in  length;  estimate, 
$40,000,  87,  760;  91,  826. 

Lt.  Col.  Benyaurd  estimated,  1899,  it 
would  cost  $19,550  to  further  improve  the 
river  and  $2,000  annually  for  mainte-. 
nance,  1900,  1450. 

Surreys. 

Ordered  by  act  of  June  14,  1880,  made, 
1880,  under  direction  of  Col.  Newton,  81, 
674. 

Examination  of  mouth  of  Patchogue 
River  ordered  by  act  of  Aug.  5,  1^, 
made,  1886,  under  direction  of  Lt.  Col. 
McFarland,  87,  759. 

Examination,  1893-94,  by  Lt.  Col.  Rob- 
ert, 94,  707. 

Examination,  with  a  view  to  obtaining 
8-f.  channel  from  Fire  Island  Inlet  to 
Patchogue,  ordered  by  act  of  Mar.  3, 1899, 
made,  1899,  by  Lt.  Col.  Benyaurd  (depth 
existing;  report  unfavoraole) ,  1900, 
1445. 

Examination  of  river  ordered  by  act  of 
Mar.  3,  1899,  made,  1899,  by  Lt  Col. 
Benyaurd  (report  favorable)  (see  Proj- 
ects) y  1900,  1446. 

Maps,  98,  984. 


PATSAL.IOO  RIVER,  AE.A. 


Commerce. 

Important,  79,  851. 

Eniineers. 

Chief  op  Engineers.  Reports,  78,  81; 
79,  106. 

Engtnekr  in  Charge:  Capt.  A.  N. 
Damrell,  1878.     Report,  79,  850. 

Assistant.  II.  Ilaines.  Report,  79, 
851. 

Physical  cliaracterl§tlcs. 

General  descriptions,  79,  851. 
Obstructions:  Drift  timber,  shoals,  etc., 
79,  850,  751. 


Plans. 

By  H.  Haines:  (1)  removing  obetmc- 
tions,  making  a  complete  improvement 
of  the  river;  estimate,  $23,500;  (2)  re- 
moving obstructions  that  form  impedi- 
ments to  moderately  high-water  naviga- 
tion; estimate,  $8,700,  79,  852. 

Survej^. 

An  examination  byH.  Haines,  1878-79, 
under  the  direction  of  Capt.  Damrell. 
Reports,  79,  850,  851. 


BEF0BX8  OF  OHIEF  OF  ENOINEEBS,  U.  8.  ARMT. 
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Appropriatioiift. 

1888,    15,000,  89,  .998. 
1890,      6,000,  90,  1060. 

Total,  11,000 

Commerce. 

Trade  of  the  river,  88,  847. 
Description  of,  1900,  1740,  1741. 

Contracts. 

1S§9.  T.  P.  Morgan,  dredging,  20 
cents  per  c.  y.,  90,  lOS). 

Eiii^neerf. 

Chisf  of  Enginbers.  Reports,  88, 110, 
116;  89,  124;  90,  111;  91,141;  92,142; 
93,  154;  94,  141;  99,  223;  1900,  254. 

Enoinbsrs  in  Charob: 

S.  T.  Abert,  U.  8.  agent,  1886-91.  Re- 
ports, 88, 846, 848;  89,  998;  90,  1060. 

Lt  Col.  P.  C.  Hains,  1891-92.  Report, 
91   1262. 

Maj.  c!  E.  L.  B.  Davis,  1892-94.  Re- 
ports, 92,1049;  98,  1294;  94,  953. 

Lt.  Col.  C.  J.  Allen,  1900.  Reports, 
1900,  1739,  1741. 

Operations. 

l§S9-90.  18,295  c.  y.  dredged,  90, 
1060. 

1890-91.  19,525  c.  y.  dredged,  91, 
1263. 


Pbytlcal  cliaracterlBtlcsfl. 

Description  of,  98,  846;  98,  1294;  94, 
953;  1900,  1740. 

Projects. 

By  8.  T.  Abert,  1888,  improving  Pa- 
toxent  River  between  Benedict  and  Hills 
Landing  b}r  dredging  through  Bristol  and 
Swanns  Point  bars  a  channel  200  f .  wide 
and  from  12  to  13  f.  deep;  estimate, 
$80,000,  88,  850;  91,  1263. 

In  1891  Lt.  Col.  Hains  considered  the 
improvements  already  made  upon  the 
river  sufficient  for  its  present  trade,  and 
recommended  no  further  appropriations, 
91,  1263. 

Lt.  Col.  C.  J.  Allen  estimated  it  would 
cost  (6,840  or  $10,500  to  make  the  im- 
provement desired  in  1899,  1900,  1742. 

Snrreirs. 

Survey  from  Benedict  to  Hills  Land- 
ing ordered  by  act  of  Aug.  5,  1886,  87, 
114;  made,  1888,  under  direction  of  S.  T. 
Abert,  88,  848. 

Survey  made,  1894,  by  Maj.  Davis,  94, 
954. 

Examination  and  survey  ordered  bv 
act  of  Mar.  3, 1899,  made,  1899,  by  Lt  Col. 
Allen  (report  favorable)  (see  Projects) y 
1900,  1740,  1741. 

Maps.    88,  850;  90,  1060. 


PAHTCATUCK  RITER,  R.  I.  AND  CONN. 


Appropriations. 

1871,  $10,000,  71,  84. 

1872,  10,000,  72,  82. 

1873,  10,000,  78,  89. 

1874,  10,000,  74,  100. 

1875,  10,000,  75,  109. 
1886,  12,000,  86,  617. 
1888,  10,000,  88,  510. 
1890,  16,600,  90,  580. 
1892,  3,800,  92,  634. 
1894,  6,000,  95,  697. 
1896,  15,000,  96,  662. 
1899,  15,000,  99,  1150. 

Total,  128,400 

Commerce. 

Important,  71,  744,  745;  74,  ii,  246; 
76,  211. 
Increasing,  95,  677. 

Contracts. 

1871.  E.  R.  Seward,  dredging,  35 
cents  per  c.  v.,  71,  741;  72,  825. 

l§7a.  T.  J.  Hill,  dredging,  35  cents 
per  c.  v.,  72,  825.  E.  M.  Payn,  dredg- 
mg,  36 J  cents  per  c.  v.,  72,  825.  M.  F. 
Brainard,  dredging,  ^8.75  per  hour,  72, 
825,  826. 

1S75.  J.  H.  Fenner,  dredring,  22 
cents  per  c.  y.,  75,  ii,  295.  T.  J.  Hill, 
dredging,  28  cents  per  c.  y.,  75,  ii,  295. 


1§§6.  A.  J.  Beardsley  &  Son,  dredg- 
ing, 12}  cents  per  c.  y. ,  87,  566. 

1 890.  Hartford  I)redging  CJo. ,  dredg- 
ing, 21  cents  per  c.  y.,  91,  728. 

1895.  J.  H.  Fenner.  dredging,  29.5 
cents jper  c.  y.  ($4,000),  95,  697. 

1 89  7.  Hartford  Dredging  Co. ,  dredg- 
ing, 23  cents  per  c.y.  ($6,900),  97,  941. 
S.  C.  Fraser,  rock  removal,  $9.50  per  c.  y. 
or  t.  ($3,800),  97,  941. 

1 899.  Hartford  Dredging  Co. ,  dredg- 
ing, 30  cents  per  c.  y.  ($13,000) ,  99, 1151. 

Engineers. 

Chief  of  Engineers.  Reports,  70,  31, 
76;  71,84;  72,81;  78,89;  74,100;  75, 
109;  76,  50;  77,  44;  78,  49;  85,  80;  87, 
42;  88,  43;  89,  53;  90,  48;  91,  60;  92, 
64;  93,  67:  94,  60;  95,  67;  96,  68,  71; 
97,  82;  98,  85;  99,  97;  1900,  112. 

Engineers  in  Charge: 

Maj.  D.  C.  Houston,  1870;  70,  74. 

Maj.  G.  K.  Warren,  1870-78.  Reports, 
70,  453;  71,  741,  743;  72,  824;  78,  979; 
74,  ii,  243;  75,  ii,  295;  76,  210;  77,  203; 
78  243. 

Lt.  Col.  G.  H.  Elliot,  1884-87.  Reports, 
85,  622;  86,  616. 

Maj.  W.  R.  Livermore,  1887-92.  Re- 
ports, 87, 565;  88,509;  89,635;  90,578; 
91,  726. 
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Capt.  W.  H.  Bixby,  1892-95.  Reports, 
92,  633;  08,  845:  94.  600;  96,  696. 

Maj.  D.  W.  Lockwodd,  1 896.  Reports, 
9e,  661,  676. 

Maj.  8. 8.  Leach,  1897-.  Reports,  97, 
940;  98,  941;  99,  1149;  1900,  1320. 

Assistants: 
J.  H.  Dager.     Report,  71,  744. 
H.  8.  Van  Ingen.     Report,  72,  826. 
H.  A.  Bentley.    Report,  74,  ii,  244. 

Operatlont. 

1§  71-79.  Removal  of  12,930  c.  y. 
by  dredging;  channel  945  f.  by  43  f.  by 
5jf.,  72,82,826. 

1S73-73.  Removal  of  21,922J  c.  v.; 
2  f.  depth  of  water  to  Westerly,  78,  89, 
979. 

1§ 73-74.  Depth  of  channel  to 
Westerly  increased  to  40  f.  by  5  f.  to  51 
f.,  74,  100,  ii,  243. 

1§ 74-75.  Removal  of  38,650  c.  v. 
from  channel;  20 1.  of  rock  removed,  76, 
109,  ii,  295. 

1S75-76.  Removal  of  22,618  c.  y.; 
bowlders  removed;  channel  completea 
to  Westerlv,  and  was  continued  2,400  f. 
beyond,  the  property  owners  bearing 
half  the  expense,  76,  50,  210. 

1S86-S7.  Under  project  of  1885 
19,721  c  y.  dredged  from  channels,  87, 
556. 

1S87-88.  48,939  c.  v.  sand,  mud, 
and  bowlders  excavated  from  the  chan- 
nel, 88,  509. 

l§8§-89.  8,355  c.  y.  and  6  c.  y. 
bowlders  removed  from  the  channel,  89, 
635. 

1889-90.  339  t.  of  rock  and  7,509 
c.  y.  of  sand  and  gravel  removed  from 
the  channel,  90,  579. 

1890-91.  17,316  c.  y.  dredged,  91, 
727. 

1891-99.  25,416  c.  y.  dredged, 
92   634. 

i §03-94.  67  t.  of  bowlders  and  59 
t.  of  rock  removed,  94,  601. 

1804-05.  6,548  c.  y.  dredged  and 
some  bowlders  removed,  06,  697. 

1  §05-06.  8,815  c.  y.  dredged  and 
some  bowlders  removed,  96,  662. 

l§06-07.  266  c.  y.  of  bowlders  re- 
moved, 97,  940. 

l§07-0§.  About  114  c.  y.  of  rock 
removed,  and  34,980  c.  v.  dredged,  98, 
942. 


1809-19OO.  43,797  c.  y.  dredged, 
1000,  1320. 

Physical  eliaracterlttlct. 

Description,  71,  744;  72,  826;  74,  ii, 
244, 245;  86,  622. 

Character  of  dredged  material,  74,  ii, 
245. 

Tidal  observations,  71,  742. 

Private  and  €M>rporate  urork. 

Channel  excavated  by  citizens  of  Wes- 
terly for  |4, 200,  71,  744. 

1876.  One-half  the  cost  of  extending 
channel  2,400  f.  above  Westerly  paid  by 
property  owners,  76,  ii,  211. 

Projects. 

From  1871  to  1875,  inclusive,  $50,000 
was  approi>riated  and  expended  upon 
the  excavation  of  a  channel  5i  f.  deep  at 
1.  w.  and  75  f.  wide  below  the  wharves, 
and  from  35  to  40  f.  wide  between  the 
upper  and  the  lower  wharves,  71,  741, 
744;  76,  ii,  296;  87,  565. 

The  present  approved  project  contem- 
plates widening  tne  channel  to  100  f .  be- 
low the  wharves  and  to  140  f.  between 
the  upper  and  lower  wharves,  the  entire 
channel  to  be  dredged  to  8  f.  at  m.  1.  w.; 
estimate,  $38,637,  88,  43;  01,  727. 

By  Capt.  Bixby,  1893,  doing  work  by 
hired  labor  and  use  of  Government 
plant,  08,  846. 

By  Capt.  Bixby,  1895,  dredging  by 
contract,  06,  697. 

By  Capt.  Bixby,  1895,  channel  10  f. 
deep  from  8tonington  Harbor  to  Wes- 
terly, 200  f.  wide  from  Stonington  to 
Avondale,  R.  I.,  and  a  width  of  %  f.  be- 
tween the  upper  and  lower  wharves  at 
Westeriy,  at  a  total  estimate,  $200,361.60, 
06,  661. 

SurTeyt. 

I  By  J.  H.  Dager,  1870;  70,  31, 76;  71, 
84,  741,  744;  74,  ii,243. 

By  H.  A.  Bentley,  1873;  74,  ii,  243-245. 

Examination  and  survey  ordered  bv 
act  of  July  5, 1884,  made,  1884  and  1885', 
under  direction  of  Lt,  Col.  Elliot,  86, 
622, 623. 

Survey  ordered  by  act  of  Aug.  17, 
1894,  made  by  Maj.  Lock  wood,  1895  (re- 
port favorable)  (see  Projects),  06,  676. 

Map.     Of  Pawcatuck  River  and  Lit- 
i  tie  Narragansett  Bay,  70,  314. 
86,  624;  08,  846;  06,  696. 


PAWTIJCKET  (Seckonk)  RIVJBR,  R.  I. 


Approprlatlong. 

1867,  $17,000,  67,  450. 

1870,  8,000,  70,  75. 

1871,  7,000,  71,  84. 

1872,  10,000,  72,  81. 

1873,  10,000,  73,  88. 
1884,    50,000,  84,  608. 
1886,    30,000,  86,  599. 
1888,    35,000,  88,  497. 


Appropriations — C<jntinned. 
1890,  30,000,  00,  568. 
1892,  35,000,  02,  618. 
1894,  25,000,  06,  678. 
1896,  20,500,  06,  646. 
1899,    30,000,  00,  1124. 


Total,  307,500 
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PAWTIJCKET  (Seekonk)  RIVER,  R.  I.— Oontinaed. 


Commerce. 

Important,  67,  460;  79,  306. 

Injury  to  navigation  from  bridges,  74, 
ii,  227;  81,  556;  88,  555.  Bemoved  in 
1883,  88,  78,  480. 

Importance  of  improvement,  80,  378; 
88,  483;  86,  601. 

Contracts. 

1870.  £.  B.  Seward,  dredging,  27 
cents  per  c.  v.,  70,  451. 

1871.  T.  J.  Hill,  dredging,  33  cents 
per  c.  V.  (annulled),  71,  735.  £.  M. 
Fftyn,  oredging,  33  cents  per  c.  y.,  71, 

1873.  £.  M.  Payn,  dredging,  32} 
cents  per  c.  y.,  78,  818.  E.  B.  Seward, 
dredgmff,  17  cents  per  c.  y.,  75,  ii,  290. 

18  §4.  Brainard  &  Benton,  dredging, 
21  cents  per  c.  v.,  86,  593. 

1886.  E.  Brainard,  dredging,  25 
cents  per  c jr.,  87,  fe49. 

1883.  B.  G.  Packard,  dredging,  42 
cents  per  c.  y.  ($14,000),  08,  828.  E. 
Brainiurd,  dredging  6,000  c.  y.,  32  cents 
per  c.  y.,  94,  588. 

1894.  Bogers  A  Fitzpatrick.  ledge 
removal,  $7.74  per  t.  ($9,000),  and  16,000 
c.  V.  $7.73  perc.  v.;  the  latter  price  in 
1895,  96,678.  £.  Brainard,  dredging, 
45  and  50  cents  per  c.  y.,  s.  m.  ($2,500), 
96.  677. 

1897.  J.  J.  Fitzpatrick,  ledge  re- 
moval, 1,300  c.  y.,  $6.66  per  c.  y.,  97, 
907. 

1809.  J.  S.  Packard,  dredging,  14} 
cents  per  c.  y.,  1900,  1256.        • 

Engineers. 

Chief  of  Enoinbebs.  Beports,  67, 
45;  68,  67;  69,  58;  70,  75;  71,  83;  79, 
81;  78,88;  74,98;  76,108;  76,49;  77, 
43;  78,  48;  79,  56;  80,  74;  81,  81;  88, 
81;  88,  78;  84,  85;  86,  73;  86,  73;  87, 
36;  88,  38;  89,  49;  90,  43;  91,  54;  98, 
58;  98,  60;  94,  55;  96,  61;  96,  61;  97, 
73;  98,  76;  99,  88,  97;  1900,  101,  112. 

Enoinbebs  in  Chabgb: 

Col.  D.  C.  Houston,  1867-70.  Beports, 
67,  449;  68,  746;  69,  407. 

Maj.  G.  K.  Warren,  1870-82.  Beports, 
70,  450;  71,  734;  78,  818;  78,  967;  74, 
ii,227;  76,ii,289;  76,207;  77,199;  78, 
231;  79,  305;  (Lt.  Col.),  80,  377;  81, 
556;  88,  555. 

Lt.  Col.  G.  H.  Elliot,  1882-87.  Be- 
ports, 88,  480;  84,  608,  609;  86,  592; 
86,  598. 

Maj.  W.  B.  livermore,  1887-92.  Be- 
ports, 87,  548;  88,  496;  89,  621;  90, 
566*  91   709. 

Capt.  W.  H.  Bixby,  1892-95.  Beports, 
98,  616;  98,  828;  94,  587;  96,  676. 

Maj .  D.  W.  Lock  wood,  1896-.  Beports, 
96,  645;  97,  905;  98,  913;  99,  1123; 
1900,  1254,  1302,  1304. 


Assistants: 

N.  E.  Bussell.    Beport,  71,  736. 

J.H.Dager,  71,  736. 

H.  A.  Bendey.  Beports,  78,  819;  74, 
ii,  229;  80,  378. 

Estimates.     ( 8ee  Plans  and  Projects, ) 

Estimates  unreliable  because  of  the  re- 
formation of  certain  bars,  76,  ii,  290. 

Iiefftslatton. 

Act  of  State  of  Bhode  Island  providing 
for  clearins  channel  of  river  from  obstruc- 
tions and  Tot  construction  of  bridge  near 
site  of  former  bridge,  84,  614. 

Obstructions. 

Situation  and  condition  of  B.  B.  bridge 
at  India  Point  makes  passage  of  draws 
difficult,  1900,  1305. 

Operations. 

1866-67.  Bemoval  of  12,430  c.  y., 
67.  45,  499. 

1867--68.    Dredging,  68,  67. 

1 868-69.  Channel  dredged  to  6  f .  m 
depth,  69,  58,  407. 

1870-71.  Bemoval  of  16,257  c.  y.; 
channel  6  f.  deep,  71,  83,  735. 

1871-73.    Bemoval  of  21,122  c.  y., 

78,  81,  818,  820. 

187^73.  Bemoval  of  26,073  c.  y., 
78  88  967. 

1874-75.  Bemoval  of  7,248  c.  y., 
76,  108,  ii,  290. 

1875-76.  Completion  of  work;  re- 
moval of  31,347  c.  y.;  752  c.  y.  of  stone 
removed,  76,  49,  207. 

1 8  84-8  5.  Prepara;tions  for  dredging, 
86,  593. 

1885-86.  212,735  c.  y.  dredged,  86, 
599 

1886-87.  31,069  c.  y.  dredged,  87, 
548. 

1887-88.  72,248  c.  y.  dredged,  88, 
496. 

1889-90.  54,923  c.  y.  sand  and  128 
c.  y.  bowlders  and  ledge  rocks  removed, 
90,  567. 

1891-03.  70,213  c.  y.  dredged,  98, 
617. 

1803-04.  About39,000c.y.  dredged; 
406  c.  y.  rock  excavated,  94,  588. 

1894-05.  About  500  c.  y.  rock  ex- 
cavated; 3,352  c.  V.  dredged,  96,  677. 

1 805-06.  About  2,000  c.  y.  rock  ex- 
cavated, 96,  645. 

1806-07.  About  250  c.  y.  rock  ex- 
cavated, 97,  906. 

1807-08.  1,643  c.  y.  rock  removed, 
98,  914. 

Physleal  cliaraeterlstles. 

Description,  71,  735,  736;  74,  ii,  230; 

79,  305;  84, 610;  90,  566;  1900, 1303. 
Bars  and  bridges,  74,  ii,  231. 
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PAWTIJCBJET  (Seekonk)  RIVm,  R.  I.— Continued. 


Tidal  obeervatioaB,  71,  736,  738;  74, 
ii,  230,  236;  80,  379. 
Changes  since  1873,  84,  611. 

Plant.    (See  EsUmaies  and  Prcjecie.) 

By  H.  A.  Bentlev,  1874,  widening  and 
deepening  channel  to  76  f.  by  7  f.,  and 
140  f.  in  width,  between  the  wharves; 
estimate,  $6,534,  74,  ii,  231. 

Projects.  (See  Estimaies  and  Plans,) 
The  projects  of  1868  to  1874  proposed 
the  formation,  by  dredging,  of-  a  channel 
7  f.  deep  at  1.  w.  and  75  f.  wide  from  the 
mouth  to  the  city  of  Pawtucket,  67,  449; 
68,  746;  70,  450;  76,  ii,  290.  This 
work  was  completed  in  1875,  76, 49,  207; 
80.81;  88,82;  84,609. 

By  Lt.  Col.  Elliot,  1884,  formation  of  a 
channelj  by  rock  removal  and  dredging, 
100  f.  wide  and  12  f.  deep  at  m.  1.  w.  irom 
the  Red  Bridge  to  the  rock  cutting  at 
Pawtucket;  thence  a  channel  to  Paw- 
tucket Bridge  40  f.  wide  and  12  f.  deep; 


estimate,  $382,478,  84,  85,  613;  85,  593; 
87,  548. 

By  Capt.  Bizby,  1895,  dredging  and 
rock  work  by  contract,  96,  677. 

Mai.  Lock  wood  estimated,  1899,  it 
would  cost  $237,875  to  further  improve 
channel  from  Red  Bridge  up,  1900, 1306. 

Surreys. 

By  N.  E.  Russell,  1870,  71,  735,  736. 

By  J.  H.  Dager,  1870,  71,  735,  736. 

By  H.  A.  Bentley,  1870,  71,  736,  736. 

Ordered  by  act  of  Aug.  2,  1882,  made 
under  direction  of  Lt.  Col.  Elliot,  84,  609. 

Examination  and  survey  ordered  by 
act  of  Mar.  3, 1899,  made  under  direction 
of  Maj.  Lockwood,  1899.  (Report  favor- 
able only  on  condition  that  India  Point 
Bridge  be  reconstructed),  1900,  1303- 
1304. 

Maps: 
Sketch  of  channel,  76,  ii,  235. 
98,  828,  96,  678. 


PAWTUXET  HARBOR,  PROVIDEIVCE:   RIVER,  R.  I.     (See  Paw- 

tuxet  River. ) 


Commerce. 

Local,  and  would  not  be  increased  for 
several  years  if  improvement  of  the  har- 
bor was  made,  98,  868. 

Envineeri. 

Chief  of  Engineers.    Report,  93, 868. 

Engineer  in  Charge.  Capt.  W.  H. 
Bixby,  1892-93.     Report,  98,  868. 


Physical  characteristics. 

Description  of,  98,  868. 

Harbor  the  mouth  of  Pawtuxet  River, 
which  is  shut  off  from  the  harbor  by  a 
dam,  98,  868. 

Surrey. 

Examination  ordered  by  act  of  July  13, 
1892,  made  by  Capt.  Bixby,  1893  (report 
unfavomble),  98,  868. 


PAWTUXET  RITER,  R.  I. 


Engineers. 

Chief  of  Engineers.    Report,  84,  91. 

Engineer  in  Charge.     Maj.  J.  W.  Bar- 
low.   Report,  84,  633. 

Plans. 

By  Maj.  Barlow,  1882,  for  removing 
bowlders  from  the  entrance,  84, 633. 


Surrey. 

Examination  ordered  by  act  of  Aug.  2, 
1882,  made  under  direction  of  Maj.  Bar- 
low, 84,  633. 


PEACE  CREEK.     (See  St.  Johns  River,  Fla.) 
PEACE  RITER,  FL. A.     (See  Manatee  River  and  Charlotte  River,  Fla. ) 


Appropriations. 

1881,  17,000,  81,1198. 

1882,  4, 000,  82,  1277. 
1886,  «2,000,  87,  1239. 

Total,   13,000 

Commerce. 

Irregular  and  desultory,  86,  1269. 

Eng^lneers. 

Chief  op  Engineers.     Reports,    80, 
140;  81, 185;  82, 181;  88, 193;  84,  201; 


85,  196;  86,  195;  87, 158;  88, 147;  89, 
169;  90,  152;  91.  190. 

Engineers  in  Charge: 

Maj.  A.  N.  Damrell,  1879-85.  Reports, 
80,  1100;  81,  1198;  82,  1276;  88,  1004; 

84,  1196. 

Capt.  W.  T.  Rossell,  1885-86.    Report, 

85,  1268. 

Lt.  W.  M.  Black,  1886-90.  Reports, 
86, 1146;  87, 1237;  (Capt.)  88, 1102;  89. 
1339;  90,  1600. 


a  Allotted  from  Manatee  River,  87, 1238. 
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PEACE  RITER,  FLA.— Continued. 


AfiSIflTANTB: 

J.  L.  Meigs.    Report,  80,  1101. 

Lt  D.  D.  Gaillard.    Report,  88,  1104. 

Operations. 

1889-93.  36  miles  of  river  cleaned 
of  trees,  snags,  logs,  and  similar  obstruc- 
tions, 88,  1006. 

1883-84.  1,617  loes  and  snags  re- 
moved from  the  channel;  306  trees  felled 
and  804  c.  y.  rock  removed,  84,  1197. 

Physical  eharaeteiistlcM. 

Description,  86,  1146;  88,  1102;  80, 
1339. 

Projects. 

By  Maj.  Damrell,  1880,  improvement 
of  Peace  Creek  from  its  mouth  to  Fort 
Meade,  by  removal  of  snags,  sunken  logs, 


overhanging  trees,  and  loose  rock,  se- 
curing an.  w.  navigable  channel  during 
nine  months  in  the  year;  estimate, 
$17,000,  80,  1100,  1101. 

By  Capt.  Black,  1888,  improvement  of 
Peace  River  l)etween  the  Florida  South- 
em  R.  R.  wharf  and  deep  water  of  the 
harlK)r  by  rock  excavation,  removal  of 
snags,  and  clearinjj  the  banks  of  over- 
hanging trecH,  giving  a  2  f.  navigable 
channel  of  30  f.  width  during  about  half 
the  year;  estimate,  $25,000,  88,  1102, 
1103. 

SnrTcy.  * 

Examination  ordered  by  act  of  Mar. 
3,  1879;  made,  1880,  under  direction  of 
Maj.  Damrell,  80,  1100. 


PEA  RIVER,  ALA. 


En^neers. 

Chibf   of    Engineers.     Report,    80, 
140. 

Enoinsbr   in   Charge.     Maj.   A.   N. 
Damrell,  1879.    Report,  80,  1120. 

Assistant.    H.  Haines.     Report,  80, 
1120. 

Physical  characteristics. 

Description  of,  obstructions,  80,  1120. 


Plans. 

By  Maj.  Damrell,  improving  navi^ 
tion  during  h.  w.,  Geneva  to  Elba,  with 
2  crib- work  locks  and  dams,  300  1.  f.  of 
dike,  600  1.  f.  of  brush  dam,  dre<lging, 
and  snag  removing;  estimate,  $56,750, 
80,  1121. 

8ar¥e|r. 

Ordered  by  act  of  Mar.  3,  1879,  70, 
106;  made,  1880,  under  direction  of  Maj. 
Damrell,  80,  1120. 


PEARL.  HARBOR,  HAIVAII.     (See  vol.  S.—Miitcellaneouj^  Index— Siirveys.) 


Appropriations. 

Mar.  3,  1899,  $100,000,  00,  41. 

Surreys. 

Survey  ordered  by  act  of  June  4,  1897, 
made  by  Navy  Department,  90,  41. 


The  work  turned  over  to  the  Corps  of 
Engineers,  1900,  43. 


PEARE.  RIYER,  HIISS.     (See  West  Pearl  River,  La.) 

PartB.  Appropriations. 

A— Pearl  River,  Carthage  to  Jackson 138, 560. 00 

B— Pearl  River,  below  Jackson 166, 125. 00 

C— Pearl  River,  Edinburgr  to  Carthago  17,260.00 

D— Pearl  River,  Edinburg  to  Lake  Bumside 

B— Pearl  River,  channel  at  mouth 18,199.80 

Total 289,124.80 

Part  A.— Pearl  RiTcr,  Ml9§.  (€arthai;e  to  Jackson). 


Appropriations. 

1879,  16,000,  70 

1880,  7,500,  8Q 
2,500,  81 
2,500,  82 
2,250,  86 
2,500,  88 
3,000,  00 
5,000,  02 
2,400,  06 
2,400,  06 
2,500,  00 


1881, 
1882, 
1886, 
1888, 
1890, 
1892, 
1894, 
1896, 
1899, 


107. 

1155. 

1277. 

1370. 

1213. 

1220. 

1714. 

1464. 

1709. 

1457. 

1727. 


Total,  38,550 


Commerce. 

Benefit  of  improvement,  70,  880,  885. 

Obstructions  to  navigation,  2  bridges 
at  Jackson,  Miss.^  70,  884. 

Commercial  facilities  of  vicinity,  70,899. 

Amount  of  transportation,  83,  1100. 

Reduction  in  f reightand  insurance  rates 
consequent  upon  improvement,  88, 1220. 

The  improvement  of  the  river  up  to 
1894  had  reduced  freight  and  insurance 
rates,  04,  1328. 

Contracts. 

18T9.  J.  S.  Hamilton  &  Co.,  re- 
moval of  obstructions,  80,  1154. 
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1§80*  J.  S.  Hamilton,  removal  of 
obetractions,  81,  1276. 

1§§1.  J.  S.  Hamilton,  removal  of 
obstructions,  82,  1369. 

Enil^neers. 

Chief  of  Ei^gtnesbs.  Beports,  78,  85; 
70,  107,  111;  80,  142;  81,  191;  83,  187; 

88,  205;  84,  209;  85,  213;  86,  210;  87, 
177;  88,  165;  89,  192;  00,  173;  01,  220; 

92,  213;  93,  235;  94,  217;  96,  242;  96, 
212;  97,  273;  98,  267;  99,  315;  1900, 
357. 

Enoineerb  in  Ghabob: 

Capt.  C.  W.  Howell,  1878-81;  78,  85. 
Reports,  79,  878;  (Maj.),  80, 1151;  81, 
1276. 

Maj.  A.  Stickney,  1882-85.  Reports, 
82,  1368;  88,  1099;  84,  1259. 

Maj.  A.  N.  Damrell,  1885-95.  Reports, 
85,  1369;  86,  1212;  87,  1336;  88,  1218; 

89,  1452;  90,  1713;  91,  1797;  92,  1462; 

93,  1777;  94,  1328;  95,  1708. 

Maj.  W.  T.  Rossell,  1896-.  Reports, 
96, 1457,  97,  1700;  98,  1444,  99,  1727; 
1900,  2220. 

Assistant.  H.  C.  Collins.  Reports, 
79,  880,  886;  84,  1260. 

Operations. 

l§79-§0.  Removal  of  obstmctionB, 
trees,  etc.,  commenced,  80,  1154. 

1S§0-S1.  Removal  of  obstructions 
continued.  81,  1276. 

l§§l-83.  Removal  of  obstructions 
continued,  82,  1369. 

1  §8 3-84.  Removal  of  obstructions 
completed  to  within  5  miles  of  Carthage, 

84,  1261. 

1884-85.  10,812  snags,  roots,  logs, 
and  stumps  removed  from  tne  river;  also 
6,851  overhanging  trees  cut  and  700  c.  y. 
bank  protected  with  brush  and  willow, 

85,  1370. 

1886-87.  721  snags,  logs,  and 
stumps  and  216  overhanging  trees  re- 
moved, 87,  1337. 

1887-88.  27,000  snags,  stumps,  and 
sunken  logs  removed  from  the  channel, 
and  746  overhanging  trees  removed  from 
the  banks,  88,  1220. 

1888-89.  27,532  snags,  stumps,  and 
sunken  logs  removed  from  the  channel, 
and  372  overhanging  trees  removed  from 
the  banks,  89,  1454. 

1890-91.  9,148  snags  cleared  from 
the  channel,  and  1,194  trees  cleared  from 
the  Imnks,  91,  1798. 

1891-93.  10,330snagsremovedfrom 
the  channel,  and  5,712  trees  cleared  from 
the  banks,  92,  1463. 

1893-93.    Over   3,000   obstructions 


removed  from  banks  and  stream,  98, 
1778. 

1893-94.  Over  9.000  obstructions 
removed,  94,  1328. 

1894-95.  Obstruction  removal  con- 
tinued, and  project  completed,  95,  1709. 

1895-96.  About  7,500  obstructions 
removed,  96,  1458. 

1896-97.  Obstruction  removal  con- 
tinued, 97,  1701. 

1 897-98.  About  39,000  obstnictions 
removed,  98,  1445. 

1898-09.  About  10,000  snags  and 
other  obstructions  removed  from  banks 
and  channel  of  the  river,  99,  1727. 

1899-1900.  About  35,000  snags 
and  other  obstructions  removed  from 
banks  and  channel  of  the  river,  1900, 
2220. 

Physical  characterlttlcs. 

General,  79,  880,  881,  887. 

Obstructions: — overhanging  and  fallen 
trees  and  willows,  logs,  snags,  etc.,  79, 
880,  881,  888.  Location  of  obstructions, 
79.  882-898. 

Rise  of  river,  79,  884. 

Tendency  to  form  cutoffs,  79,  884. 
Effect  of  the  flood  of  1874,  79,  887. 

Plans. 

By  Maj.  Howell,  for  the  removal  of 
snags,  logs,  overhanging  trees,  etc.,  from 
the  river  (1)  between  Jackson  and  the 
mouth  ($91,740)  and  (2)  between  Car- 
thage and  the  mouth  of  the  West  Pearl 
River  ($116,940),  79,  898,  900. 

Private  (State  and   corporate) 
urork. 

Dam  built  across  Farrs  Slotig;h,  by  Capt 
Poiterent,  for  the  State  of  Mississippi,  79, 
896.  Unsuccessful  attempt  on  tne  part 
of  the  State  of  Louisiana  to  cut  through 
the  bayous  and  swamps  to  the  river 
above  referred  to,  79,  897. 

Projects. 

By  Maj.  Howell,  1879,  improvement  of 
the  river  between  Carthage  and  Jackson, 
a  distance  of  105  miles,  providing  for  a 
clear  channel  5  f.  deep  at  low  stage  of  the 
river,  by  removal  of  snags,  logs,  etc.; 
estimate,  $21,000,  79, 878, 900;  87, 1336. 
Estimate  revised  in  1887  to  $50,000,  87, 
1336;  91,  1797. 

In  1893  Maj.  Damrell  estimated  that  it 
would  cost  $2,400  annually  for  mainte- 
nance, 98,  1778. 

Surrey. 

By  H.  C.  Collins,  1878-79.  Report  on 
survey  above  Jackson,  79,  880;  on  sur- 
vey below  Jackson,  79,  886. 
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Part  B.~Pei 

AfipTopiiatioiM. 

1880, 

$30,000,  80,  1155. 

1881, 

25,000,  81,  1279. 

1882, 

15,000,  82,  1372. 

1884, 

10,000,  84,  1263. 

1886, 

13,125,  86,  1210. 

1880, 

15,000,  88,  1225. 

1890, 

20,000,  90,  1716. 

1892, 

15,000,  92,  1462. 

1894, 

5,000,  96,  1706. 

1896, 

10,000,  96.  1456. 

1899, 

7,000,  99,  1726. 

Total, 

165,125 

PEAR£i  RIVER,  mSS.— Continued. 


Commerce. 

Commercial  statistics,  88,  1102. 

Benefits  from  improvement,  86,  1209; 
90,  1716. 

Reduction  in  freight  rates  consequent 
upon  improvement,  88,  1224. 

Improvement  of  the  river  has  reduced 
freight  rates  considerably,  93,  1776. 

In  1893  the  interests  involved  did  not 
appear  of  sufficient  importance  to  war- 
rant the  Government  m  diverting  the 
course  of  the  river  to  make  it  flow 
through  the  Tanyard  Branch,  near  Jack- 
son, 98,  1792. 

Contracts. 

1§I(0.  8.  N.  Kimball,  removal  of 
obstructions,  81,  1278. 

ISSl.  G.  A.  Meyer,  removal  of  ob- 
structions, 82,  1371. 

liDSfneert. 

Chisf  of  Enoikebbs.  Reports,  80, 
142;  81,  192;  82, 188;  88,  206;  84,  209; 
86,  212;  86,  210;  87, 177;  88, 165;  89, 
192;  90,  174;  91,  219;  92,  212;  98,  235, 
238;  94,  217;  95,  241;  96,  212;  97,  272; 
98,  266;  99,  314;  1900,  356. 

Enoinsebs  in  Chaboe: 

Maj.  C.  W.  Howell,  1878-82.  Reporte, 
80,  1155;  81,  1277. 

Maj.  A.  Stickney,  1882-^.  Reports, 
82,  1370;  88,  1101;  84,  1262. 

Maj.  A.  N.  Damrell,  1884-95.  Reports, 
86, 1363;  86,  1207;  87,  1339;  88,  1221; 
89,  1455;  90,  1714;  91,  1795;  92,  1460; 
98,  1774,  1792;  94,  1326;  95,  1706. 

Maj.  W.  T.  Rossell,  1896-.  Reports, 
96,  1454;  97,  1698;  98,  1443;  99,  1725; 
1900,  2218. 

<>peratlom« 

lS§l-89.  104  miles  of  river  below 
Jackson  cleared  of  obstructions,  82, 1370. 

18§3-§3.  191  miles  of  river  below 
Jackson  cleared  of  snags,  trees,  logs,  and 
similar  obstructions,  83,  1101. 

1S83-84.  Removal  of  obstructions 
oontinaed,  84,  1262. 


lS84-§5.  7,568  snags,  stumps,  lo^, 
etc. ,  1,865 standing  and  overhanging  trees, 
and  7,360  c  y.  sand  and  clay  removed 
from  the  river,  85,  1365. 

1  §  §  (^§6*  5, 876  stumps,  roots,  snags, 
logs,  and  trees,  8,382  overhanging  trees, 
and  2,752  c.  y.  clay  and  sand  removed, 
86,  1209. 

l§§7-8§.  210  snags  and  4og8  re- 
moved from  channel,  &6  piles  driven, 
and  406  cords  of  willow  mattress  placed, 

88,  1223. 

l§S9-§9.  1,960 snags,  logs,  and  trees 
removed  from  the  channel,  and  2,120 
trees  and  logs  sunk  in  Old  River  Bulk- 
head; 700  conis  of  willow  mattress  placed, 

89.  1458. 

l§89-90.  2,988  snags,  8tumi)s,  and 
trees  removed  from  the  channel,  and 
2,520  trees  removed  from  the  bunks,  90, 
1715. 

1 890-9 1  •    Log  flat  built,  9 1 ,  1 796. 

1891-99.  1,002  snags  and  9  drift 
piles  removed  from  the  channel,  and 
13,077  trees  cleared  from  the  banks,  92, 
1463. 

1891»>93.  About  7,500  obstructions 
removed  from  banks  and  stream,  98, 
1775. 

1 893-94.  About  12,500  obstructions 
removed,  94,  1326. 

1894-96.  Removal  of  obstructions 
in  progress,  95,  1707. 

1895-96.  Over  1,000  obstructions 
and  about  200  c.  y.  dredged,  96,  1456. 

1896-97.  Neariy  3,500  obstructions 
removed,  97,  1699. 

1897-98.  About  8,300  obstructions 
removed,  98,  1443. 

1898-99.  About  3,100  snags  and 
other  obstructions  removed  from  banks 
and  channel  of  the  river,  99,  1725. 

1899-1900.  About  6,000  sna^  and 
other  obstructions  removed  from  banks 
and  channel  of  the  river,  1900,  2218. 

Physical  characterlitlct. 

Description  of,  96,  1454. 
Description  of,  in  the  vicinity  of  Tan- 
yard  Branch,  near  Jackson,  93,  1792. 

Projects. 

By  Maj.  Howell,  1879,  improvement  of 
the  river  from  Jackson  to  the  mouth,  by 
removal  of  all  trees,  snags,  logs,  and  sim- 
ilar obstructions,  to  a  depth  of  5  f.  below 
low-water  mark;  also  by  removal  of  over- 
hanging trees  from  the  banks;  estimate, 
195,940;  80,  1155;  87,  1339. 

Project  modified  in  1885  to  provide  for 
dredgmg  a  channel  12  f.  deep  at  m.  1.  w. 
over  the  bar  at  the  mouth  of  East  Pearl 
River,  85,  1367;  87,  1341. 

Amount  appropriated  from  1880  to  1886, 


926 


ANALYTICAL    AND   TOPICAL   INDEX   TO 


PEARL  RIVfiR,  Bins.— Continued. 
Part  B.— Pearl  River,  miss.  (beloi¥  «iack«on)— Continued. 


inclusive,  $93,125;  amount  estimated  to 
complete  project,  $70,000,  87, 1339, 1342. 

In  1892  it  was  estimated  that  an  annual  ■ 
expenditure  of  $5,000  would  be  required 
to  maintain  the  improvement,  Od,  1462. 

Snrveyi. 

Examination  to  determine  whether  it 


would  be  advantageous  to  divert  the 
course  of  the  river  to  make  it  flow  through 
Tanyard  Branch,  near  Jackson,  and  to 
ascertain  the  (X)st,  ordered  by  the  Chief 
of  Engineers,  1892;  report  submitted, 
1893,  by  Maj.  Damrell  (report  unfavor- 
able), 98,  1792. 


Part  €.— Pearl  River,  MIm.  (Edinburg  to  Carthage). 


Appropriatlonfi. 

1884,  $2,500,  85,  1372. 
1886,  2,250,  86,  1215. 
1888,  5,000,  88,  1218. 
1890,  5,000,  90,  1712. 
1892,  500,  92,  1466. 
1894,  500,  95,  1710. 
1896,  500,  96,  1459. 
1899,  1,000,  99,  1728. 


Total,  17,250 

Commerce. 

Reduction  in  freight  and  hauling  rates 
due  to  improvement,  88,  1217;  89, 1451. 

In  1893  the  reduction  in  freight  and  in- 
surance raten  considerable,  due  to  the  im- 
provement of  the  river,  93,  1780. 

In  1896  there  did  not  appear  to  be  any 
commerce  on  the  river,  though  freight 
rates  by  rail  were  kept  low,  due  to  the 
river's  navigable  condition,  96,  1459. 

Engineers. 

Ckiep  of  Engineers.  Reports,  84, 216; 
85,  213;  86,  211;  87,  176;  88.  1(54;  89, 
191;  90,173;  91,220;  92,  214;  98,  236; 
94,  218;  95,  242;  96,  213;  97.  274;  98, 
267;  99,  315;  1900,  358. 

Engineers  in  Charge: 
Maj.  A.  M.  Stickney,  1882-85.     Report, 

84,  1286. 

Maj.  A.  N.  Damrell,  1885-95.    Reports, 

85,  1371;  86,  1214;  87,  1334;  88,  1216, 
89,  1450;  90,  1711;  91,  1799;  92,  1465; 
93,  1779;  94,  1329;  95,  1710. 

Maj.  W.  T.  Rossell,  1896^.  Reports, 96, 
1459;  97, 1702;  98, 1445;  99, 1728;  1900, 
221. 

Assistant.  W.  H.  Hoffman.  Report, 
84,  1287. 

Operations. 

l§§4-§5.  400  snags,  logs,  and  stumps 
removed,  1,048  trees  cut,  and  6,491  y.  of 
bank  cleared  of  brush,  85,  1371. 

l§§5-§6,*  70  stumps  blaste<i  and  re- 
moved, 100  sunken  logs  and  trees  cut, 
and  172  overhanging  trees  removed,  86, 
1214. 

l§86-§7.  1,143  snags,  stumps,  and 
logs,  and  760  overhanging  trees  removed, 
87,  1335. 

l§§T-§8.  4,011  snags,  trees,  and 
stumps  removed  from  the  channel,  and 


128  overhanging  trees  from  the  banks, 

88,  1217. 

lllM§-89.  7,970  logs,  snags,  and 
stumps  removed  from  the  channel,  and 
826  overhanging  trees  from  the  banks, 

89,  1451. 

18§9-90.  3,812  logs,  snags,  and 
stumps  removed  from  the  channel,  and 
3,965  overhanging  trees  cut  from  the 
banks,  90,  1712. 

1891-9d.  22,884  snags  and  stumps 
and  31  piles  of  drift  removed  from  the 
channel,  and  9,700  trees  and  logs  cleared 
from  the  banks,  92,  1465. 

1 993-93.  About  45,000  obstructions 
remove<l  from  banks  and  stream,  97, 1780. 

1  §93-94.  Obstruction  removal  con- 
tinued, 94,  1330. 

1S94-95.  Obstruction  removal  con- 
tinued, 95,  1710. 

1895-96.  About  8,000  obstructions 
removed,  96,  1459. 

1896-97.  Obstruction  removal  con- 
tinued, and  project  completed,  97,  1702. 

1898-99.  About  11,000  snags  and 
other  obstructions  removed  from  banks 
and  channel  of  the  river,  99,  1728. 

1899-1900.  About  1,400  sni^B  and 
other  obstructions  removed  from  oanks 
and  channel  of  the  river,  1900,  2221. 

Physleal  eliaraeterlsiles. 

Description  of  the  river  and  its  obstruc- 
tionH,  84,  1288. 

ProJeeU. 

By  Maj.  Stickney,  1884,  improvement 
of  the  river  between  Carthage  and  £din- 
burg,  a  distance  of  25  miles,  giving  a  high- 
water  channel  for  six  months  of  me  year, 
bv  removal  of  snags,  logs,  and  similar 
obstructions;  estimated  c^,  $13,469,  84, 
1289;  85, 1371;  87, 1334;  88, 1216.  *  Proj- 
ect completed  in  1890,  at  a  cost  of  $14,750, 

90,  1712.  An  annual  expenditure  of 
$500  required  for  maintenance  of  improve- 
ment, 92,  1466. 

Maj.  Damrell  in  1893  estimated  that  it 
would  cost  $500  annually  for  maintenance, 
93,  1780. 

Survey* 

Examination  ordered  by  act  of  Aug.  2, 
1882,  made,  1882,  under  direction  of  Maj. 
Stickney,  84,  1286. 
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CJommeree. 

Description  of,  98,  1791. 

In  1893  it  was  estimated  that  the  an- 
nual saving  to  commerce  by  improve- 
ment of  this  part  of  the  river  would  be 
$25,000,  and  it  was  thought  worthy  of 
improvement  up  to  Yates  bridge,  93, 
1791. 

Chikfop  Enoinxbrs.     Report,  98,  238. 


Enginbbr  in  Charob.  Maj.  A.  N. 
Damrell,  1892-93.     Report,  98,  1791. 

Physical  characteristics. 

Description  of,  98,  1791. 

Survey. 

Examination  of  the  river  from  Edin- 
burg  to  Lake  Bumside  ordered  by  act  of 
July  13,  1892,  made,  1893,  by  Maj.  Dam- 
rell (report  favorable)  98, 1791. 


Part  E.— Pearl  River,  Hiss,  (channel  at  mouth  of). 


Appropriation. 

1899,    $18,199.80,  99,  1724. 

Commerce. 

Description  of,  97, 1728, 1729. 

In  1896  it  was  not  believed  that  the  in- 
terests involved  would  allow  a  greater 
improvement  than  a  channel  300  f.  wide 
and  9  f .  deep,  97. 1729. 

Contracts. 

1  §99.  National  Dredging  Co. ,  (lre<lg- 
ing  96,700  c.  y.,  27  cents  per  c.  y.,  99, 
1725. 

Enifineers. 

Chixf  of  Engineers.  Reports,  97, 
227;  99,313;  1900,356. 

Enoinber  in  Charge.  Maj.  W.  T. 
Rossell,  1897-.  Reports,  97,  1727;  99, 
1724;  1900,  2217. 


Operations. 

1S99-I1KNI.  96,700  c.  y.  dredged, 
1900,  2218. 

Physical  characteristics. 

Description  of,  97,  1728. 

Projects. 

By  Maj.  Rossell,  1896,  9-f.  channel 
m.  1.  w.,  300  f.  wide  from  the  9-f.  curve  at 
the  mouth  of  the  Blast  Pearl  River,  Mi^s., 
across  the  bar  to  the  9-f.  curve  in  Missis- 
sippi Sound;  estimate,  $18,199.80,  97, 
1728;  99, 1724. 

Survey. 

Survey  with  a  view  to  obtaining  a  17-f. 
channel  at  1.  w.  ordered  bv  act  of  June  3, 
1896,  made  by  Maj.  Ro^ll,  1896,  97, 
1727.     {See  Projects.) 


PEASE  CREEK.     (See  Peace  Creek.) 
PECATOIVIA  RITER,  WIS. 


Engineers. 

Chief  of  Engineers.  Report,  84, 
244. 

Engineer  in  Charge.  Maj.  A.  Mac- 
kenzie.   Report,  84,  1593. 

Physical  characteristics. 

Description  of,  84,  1593. 


Survey. 

Examination  ordered  by  act  of  Aug.  2, 
1882,  made  imder  direction  of  Maj.  Mac- 
kenzie (report  unfavorable),  84,  1593. 


PECONIC  RITER,  N.  Y. 


Appropriations. 

1871,  $5,000,  71,  86,  811. 

1872,  10,000,  72,  85,  915. 

1873,  10,000,  78,  93,  1041. 

Total,  25,000 

Commerce. 

Benefits  of  improvement  to,  71,  815, 
817,  818;  84, 682. 

Contracts. 

1 S  7 1-73.    M.  F.  Brainard,  dredging, 
71,  812;  72,  915;  78,  1041. 


Engineers. 

Chief  of  Engineers.  Reports,  70, 32, 
76;  71,  86;  72,  85;  78,  93;  74, 103;  75, 
106;  76,  53;  84,  99;  91,  81. 

Engineers  in  Chabge: 

Maj.  D.  C.  Houston,  1870;  70,  74. 

Maj.  G.  K.  Warren,  1870-76.  Reports, 
70,  454;  71,811,814;  72,914;  78,1041; 
74  ii.  272. 

Maj.  J.  W.  Barlow,  1876-84.  Reports, 
76,  233;  84,  681,  682. 

Col.  D.  C.  Houston,  1890-91.  Report, 
91,855. 
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AssierrANTs: 
N.  E.  Ruflsell.     Report,  72,  915. 
H.  8,  Van  Ingen.     Report,  72,  915. 
J.  H.  Dager.    Report,  74,  ii,  272. 
H.  N.  Babcock.    Report,  84,  683. 

Estimates.    (See  Plans  and  Projects.) 

By  Maj.  Warren,  dredging,  Indian  Is- 
land to  Terry  <fe  Wells's  dock,  $32,818.50, 
71,  86,  811,  817. 

By  N.  E.  Russell,  dredging,  Terry  & 
WelVs  dock  to  bridge,  $5,720,  71,  817. 

By  H.  S.  Van  Ingen,  C.  E.,  completion, 
$27,717.30,  72,  916. 

Operatfoni. 

1  §  7  l-7a.  Dredging  at  the  *  *  crook ' ' 
in  channel  near  the  mouth,  above  Colo- 
nels Island,  and  from  bay  up  to  Riverhead, 
72  916. 

i§73-73.  Dredging  60,045 c.  y.,  78, 
1041. 

Physical  characteristics. 

Described,  71,  815;  91,  855. 

Plans.     (See  Estimaies  and  Projects. ) 

By  Maj.  Barlow,  1883,  channel  4  f.  deep 
at  m.  1.  w.,  mouth  of  Mud  Creek  to  River- 
head;  estimate,  $29,000,  84,  682. 

By  Col.  Houston,  1891,  excavation  of  a 
channel  75  f .  wide  and  6  f .  deep  at  m.  1.  w. 
from  the  head  of  Merritt  Bay  to  Peconic 
Bay;  formation  of  a  turning  basin  in  Mer- 


ritt Bay  250  f.  long,  400  f.  wide,  and  6  f. 
deep,  and  extension  of  the  channel  to 
2,0(X)  f.  above  Merritt  Bay;  estimate, 
$44,000,  01,  858. 

Private  (private,  State,  and  cor- 
porate) work. 

A  stock  company  chartered  by  State  of 
New  York  for  improving  river  with  dams, 
canals,  and  locks.  No  work  done.  Char- 
ter annulled.  71,815.  Dredging  by  pri- 
vate parties,  with  dredging  machinery  run 
by  horsepower,  71,  815.  $5,000  appro- 
priated by  State  of  New  York  for  improve- 
ment of  the  Peconic  River,  73, 93;  74,  ii, 
271.  Expended  in  dredging,  74,  ii.  271, 
273.  Dredging  by  citizens  of  Rivernead, 
72,  916. 

Projects.    (^,e/ei  Estimates.) 

By  Maj.  Warren,  channel  6  f.  deep  and 
75  f.  wide,  71,  86,  811,  814;  72,  916. 

Surveys. 

Ordered  by  act  of  July  11, 1870.  70,  76; 
assigned  to  Maj.  Warren  and  made  under 
his  direction  by  N.  E.  Russell.  Report, 
71,  815. 

Ordered  by  act  of  Aug.  2,  1882,  made 
under  the  direction  of  Maj.  Barlow,  84, 
682. 

Survey  ordered  by  act  of  Sept.  19,  1890, 
made,  1891,  under  direction  of  Col.  Hous- 
ton, 01,  857. 


PEDEE  RIVER,  S.  €.     (See  Great  Pedee;  LUile  Pedee.) 
PEEKSJKlIL.1.  harbor,  N.  Y.     {See  Hudson  River.) 


Appropriations. 

1896,  110,000,  96,  839. 
1899,    10,000,  90,  1302. 

Total,  20,000 

Commeree. 

Description  of,  84,  720;  95,  1000. 
Important  and  growing,  96,  1000. 
Commerce   increased    so   much   that 
channel  inadequate,  1900,  1499. 

Contracts. 

1896.  E.  M.  Payne,  dredging,  13.7 
cents  ner  c.  y.  ($8,220),  97,  1017. 

1 899.  J .  P.  Randerson,  dredging,  8} 
cents  per  c.  y.  ($9,600),  99,  1302. 

Engineers. 

Chief  of  Enoinebbs.  Reports,  84, 106; 
95,  120;  96,  104;  97,  109;  98,  135;  99, 
154;  1900,  176. 

Engineebs  in  Charge: 

Col.  J.  Newton.    Report,  84,  718. 

Lt  Col.  G.  L.  Gillespie,  1895-96.  Re- 
ports, 95,  999;  96,  838. 

Lt.  Col.  W.  Ludlow,  1897.  Report,  97, 
1016. 


Maj.  A.  M.  Miller,  1898.  Report,  98, 
1058. 

Col.  J.  W.  Barlow,  1899-.  Reports,  99, 
1301;  1900,  1498. 

Operations. 

1806-97.  64,620  c.  y.  dredged,  97, 
1017. 

1899-1900.  102,344  c.  y.  dredged, 
project  completed,  1900,  1499. 

Physical  charaeterlstles. 

Description  of,  95,  1000. 

A  prominent  indentation  of  Hudson 
River  at  Peekskill,  about  1  sq.  mile  area, 
approximately.  A  narrow  channel  at 
1894  flowed  north  and  south  past  the  town 
docks.  In  the  3^  years  previous  to  1889 
no  material  change  had  occurred  in  the 
outlying  shoals,  95.  1000. 

Channel  probably  subject  to  shoaling, 
98,  1058. 

Plans. 

By  Col.  Newton,  1883,  excavating  chan- 
nel 10,000  f.  long,  100  f.  wide,  and  8  f. 
deep  at  m.  1.  w.  Estimate,  (29,278,  or 
one  10  f.  deep,  at  $50,611;  also  for  con- 
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stmction  of  1,400  1.  f.  of  diking,  cost, 
$137,000,  84,  719. 

Project!. 

B^  Lt.  Col.  Gillespie,  1896,  dredgine 
taming  basins  in  front  of  the  center  and 
lower  docks,  and  connection  of  these 
basins  by  a  channel  100  f .  wide  and  600  f . 
long;  and  for  connecting  the  basin  in 
front  of  the  lower  dock  with  deep  water 
of  Hudson  River  by  a  channel  3,500  f. 
long  and  75  f .  wide,  with  a  depth  of  9  f . 
at  m.  1.  w.,  06,  839.  On  application  of 
the  local  authorities,  the  cnannel  lines 


were  extended  600  f .  north  of  the  center 
wharf  to  the  outer  wharf,  07,  1017. 

Sorreji. 

Ordered  by  act  of  Aug.  2,  1882,  made, 
1883,  under  airection  of  Col.  Newton,  84, 
718. 

Examination  ordered  b}r  act  of  Aug.  17, 
1894,  made  by  Lt.  Col.  Gillespie  in  that 
year  (report  favorable  to  limitwi  im- 
provement) (see  Projects) f  06,  999. 

Partial  survey  of  harbor  made,  1899,  by 
Col.  Barlow,  00,  1301. 


PEHRROKE  HARBOR,  ME. 


Commerce. 

In  1892  it  was  unimportant,  08,  723. 

Englneen. 

Chibf  of  Enoinbsrs.  Reports,  80,31; 
98,  37. 

Engineers  in  Charge: 

Lt.  Col.  J.  A.  Smith,  1889.  Report,  80, 
546. 

Lt.  Col.  P.  C.  Hains,  1892-93.  Report, 
03,  722. 

Phytfeal  ctaaraeteiistles. 

Description  of,  80,  546;  08,  723. 


The  channel  is  a  part  of  the  headwaters 
of  Pennamaquan  River,  a  tidal  estuary  of 
Cobecook  Bay,  08, 723. 

Surrey!. 

Examination,  ordered  by  act  of  Au^.  11, 
1888,  made  1889,  under  airection  of  Lt 
Col.  Smith  (report  unfavorable),  80, 546. 

Examination,  ordered  by  act  of  July  13, 
1892,  made  by  Lt.  Col.  Hams  in  1892  (re- 
port unfavorable) ,  08,  722. 


PENB  OWLEMMAjIR  RITER,  IDAHO  AND  1¥A8H.     (See  Flathead  River, 

Mont.) 


Commeree. 

Description  of,  08,  3128. 

Engineers* 

Chief  of  Engineers.  Reports,  08, 
526;  00,  612,  614;  1000,  690. 

Engineer  in  Charge.  Capt.  H.  Tay- 
lor, 1898-.  Reports,  08,  3124;  00,  3276; 
1000,  4494. 

Assistant  Engineer.  E.  Ricksecker. 
Report,  1000,  4495. 

Operations. 

1§9^1900.  7,950  c.  y.  rock  re- 
moved (maps),  1000,  4494. 

Physical  cliaracterif  tics. 

I>e6cription  of,  08,  3125. 

The  river  a  continuation  of  the  Clark 
Fork  of  the  Columbia;  and  the  east  and 
west  arm  of  the  lake,  from  which  it  flows, 
appears  to  be  only  a  spreading  out  of  the 
nver.  The  Clark  Fort:  is  the  name  given 
to  that  part  above  the  lake.  08,  3125. 
The  Fend   Oreille  is  about  125  miles 
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long,  and  flows  through  a  rocky  country 
into  the  Columbia.  There  are  but  two 
towns  on  the  river.  Metalline  lies  below 
Box  Canyon,  and  is  hedged  in  on  all 
sides  by  rocky  and  precipitous  mountains. 
The  most  serious  obstructions  are  at  Box 
Canyon,  a  narrow  goi^  3,600  f.  long,  into 
which  the  river  passes  over  large  rocks. 
08,  3126,  3128. 

Project. 

By  Capt.  Taylor,  1897,  removing  sub- 
merged rock  and  blowing  off  projecting; 
rocky  points  in  the  vicinity  of  Box  Can- 
yon; estimate,  $30,000,  08,  3130;  00, 
3276. 

Survey. 

Survey  of  the  river  from  its  source  at 
Lake  Fend  Oreille,  Idaho,  to  the  town  of 
Metalline,  Wash.,  ordered  by  act  of  June 
3,  1896,  made,  1897,  by  Capt.  Taylor,  08, 
3124.     (See^a/ecte.) 

Maps.  (Fhotographs),  08, 3130;  1000, 
4500. 
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PENOBSCOT  RmSR,  M£.a     (See  Bagaduce  Rher;  Bangor  Harbor.) 


AppropiiaUom. 

1829,  (300  (sarvey),  act  Mar.  2. 

1870,  15,000,  70,  82. 

1871,  50,000,  71,  89. 

1872,  40,000,  79,  88. 

1873,  20,000,  78, 96. 

1874,  20,000,  74, 106. 

1875,  25,000,  75, 114. 

1876,  10,000,  76,  40. 

1878,  12,000,  78,  37. 

1879,  6,000,  70,  45. 
1884,  20,000,  85,  465. 
1886,  15,000,  87,  442. 

1888,  50,000,  88,  380;  80,  514. 

1890,  25,000,  00,  434. 

1892,  40,000,  02,  507. 

1899,  28,000,  00, 1083. 

Total,  376,300 

Commerce. 

Obstructions  to,  68,  72,  859,  861;  60, 
63;  74,  ii,  333,  335,  et  seq.;  75,  ii,  389; 
78  193 

Benefit  to,  68.  870;  74,  ii,  332,  335. 

Commercial  advantages  of  Bangor,  70, 
603. 

Commercial  importance  of  Penobscot 
River,  between  Oldtown  and  Medway, 
74,  ii,  333,  334. 

Commercial  necessity  for  increased 
harbor  facilities,  84,  477. 

Statistics  of  ports  of  Bangor,  Winter- 
port,  and  Bucksport,  87,  444,  445. 

Railway  connections  with  navigable 
portions  of  the  river,  88,  380. 

Shipping  of  Bangor,  88,  426. 

Description  of,  Bucksport  Harbor,  Me., 
1000,  1108. 

Contracts. 

18T1.  A.  Boschke,  dredging  20,170 
c.  v.,  71,  841. 

is 79.  G.  W.  Townsend,  rock  exca- 
vation, 73,  1060. 

1§73«  Geo.  A.  Bailey,  rock  excava- 
tion ;  Cmtis,  Fobes  &  Co. ,  dredging  25, 150 
c.  v.,  75  cents  per  c.  y.,  78,  1^1;  74,  ii, 

1874*  Cortis,  Fobes  &  Co.,  dred^g 
20,690  c.  y.,  60  and  73  cents  per  c.  y.,  75, 
ii  388. 

'l§75.  A.  R.  Wright,  dredgmg  39,224 
c.  y^^  50  cents  per  c.  y.,  75,  ii,  388;  Cur- 
tis, Fobes  &  (5).,  dr^ging  61,910  c.  y., 
12J  cents  per  c.  y.,  76,  166. 

18T7.  Gardner  Floyd,  rock  excava- 
tion, 77,  158;  A.  R.  Wright,  dredging 
11,024  c.  y.,  30  cents  per  c.  y.,  77,  34, 
158. 

1878.  Atlantic  Dredging  Co.,  dredg- 
ing 2,633  Q.  y.y  $1  per  c,  y.;  1.  Hamilton, 
rock  excavation,  70,  248. 


188ft^  Mooie  &  Wright,  dredging,  36 
cents  per  c.  y.,  86,  531. 

1897.  Moore  <k  Wright,  dredging,  23 
cents,  and  rock  removal,  $10  per  ay., 
87,443. 

1980*  T.Symonds,  dredging,  30c8ntB 
per  c.  y.,  80, 514. 

1890.  J.  B.  Johnston,  dredging,  17 
cents  per  c.  y.,  00,  434. 

1891*  A.  K.  Stone,  dredging,  26} 
cents  per  c.  y.,  08,  506. 

1 908.  M.  V.  B.  Mower,  dredging,  32 
cents jper  c.  y.,  s.  m.  ($14,720),  03,  686. 

1 894«  Lynn  Dredging  Co. ,  dredsinff, 
36  cents  and  15i  cents  per  c.  y.  ($17,025), 
04,  502. 

1OO0.  Harries  &  Letteney,  dredge 
ing,  Kenduskeae  River,  $28.70  perc.  y.; 
bowlder  removal,  $12,  and  ledge  removal^ 
$15  per  c.  y.;  ledge  removal,  Bangor 
Harbor,  $7.65  per  c.  y.  ($25,248.75), 
1000,  1088. 

]>efeiise. 

Fort  Knox  being  built  for  protection  of 
river;  also  Fort  Point,  68,  861;  70,  502. 

I>oeiiineii  t«  ( Not  published  in  reports. ) 
H.  Doc.  91,  39th   Cong.,  2d  sess.,  on 
survey  and  improvement  of  the  Penob- 
scot Kiver,  67,  17. 

Engineers. 

CniRF  OF  Enoinbebs.  Reports,  66,  ii, 
41,  iii,  28;  67, 17,  50;  68,  72;  60,  63;  70, 
81;  71,  89;  70,  87;  78,  96, 106;  74, 106, 
116;  75,  113;  76,  39;  77,  33;  78,  37; 
70,  44;  84,  73;  85,  55;  86,  55;  87,  16; 
88,  13,  22;  80,  22;  00,  17;  01,  ^,  83; 
02,  27,  39;  08,  25;  04,  24;  05,  26;  06, 
28;  07,  30,  43,  44;  08,  41;  00,  49,  62; 
1000,  52,  63. 

Board  of  Enoinisbiis.  Convened  Jan., 
1889,  at  New  York  City,  to  examine  and 
report  upon  Lt.  Col.  Smith's  project  for 
the  improvement  of  the  Penobscot  River 
between  Bucksport  and  Winterport,  Me. ; 
letter,  80,  517.  Report,  80,  520.  (Cols. 
Abbot  and  Comstock,  and  Lt.  Cols. 
Houston  and  Gillespie.)  Report^  80, 
517,  520. 

Enoinbers  in  Chabob: 

Maj.  B.  S.  Alexander,  1866;  66,  ii,  41. 

Lt.  Col.  G.  ThOTtt,  1867-79.  Reports, 
68,  858;  70,  502,  506;  71, 840;  72,  928; 
78,  1058;  74,  ii,  299,  331;  75,  u,  887; 
76,  154;  77,  156;  78,  190;  70,  247. 

Col.  C.  E.  Blunt,  1884-^  Reports, 
84,  475,  476;  85,  464. 

Maj.  J.  A.  Smith,  1886-92.  Reports, 
86,  530;  87,  442;  (Lt.  Col.),  88,  379, 
425,  427;  80,  512,  513,  516,  518,  519;  00, 
434;  01,  579;  02,  534. 


a  Whitehead  to  Bangor:  Buryey— Report  Mar.  1, 1880;  estimate,  9410.    (H.  Doc.  No.  482, 65th  Ooog., 
2d  seas.) 
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Lt  OdL  p.  C.  HainB,  1892-94.  Beporte, 
92,  504;  98,  682;  94,  499. 

Lt.  Col.  D.  P.  Heap,  1896.  Beport, 
95,648. 

Lt  Col.  A.  N.  Damiell,  1896.  Beport, 
96,650. 

Maj.  B.  L.  Hoxie,  1897-98.  Beports, 
97,  779,  801,  811;  98,  822. 

Maj.  S.  W.  Boeealer,  1899-1900.  Be- 
ports, 99,  1032;  1900,  1086,  1101,  1107, 

iioa 

Absibtaktb: 

J.  A.  Sullivan.    Beport,  68,  853. 

Capt  W.  S.  Stanton.  Beport,  74,  ii, 
332. 

A.  C.  Both,  76, 166.  Beports,  88,  -^8, 
89,  516;  92,  639. 

F.  S.  Burrowes.    Beport,  1900,  1103. 

fitilHiate*.    r  See  Plans  and  Projects. ) 

By  Lt.  Col.  Tnom,  dredging  and  rock 
excavation  to  give  a  channel  18  f.  in 
depth,  1666,000,  68,  860;  69,  63;  70, 
82,602. 

By  Capt.  Stanton,  blasting  bowlders, 
$20,000,  74,  ii,  336.  For  general  im- 
provement of  the  river,  $240,000,  74,  ii, 
332,342. 

OperatfoBf. 

1870-71.  20,170  c.  y.  dredged  at 
Bangor;  400 1.  rock  excavated  at  Steam- 
boat Wnarf  Ledge  and  80 1.  at  Inde{)end- 
ence  Bock,  71,  89,  842. 

1871-73.  600  t.  rock  excavated  at 
Steamboat  Wharf  Ledge;  800  t.  at  Inde- 
pendence Bock;  116  t.  at  Green's  Pier 
Ledge,  and  80  t.  at  Gulliver's  Bock, 
72,  88,  929. 

1873-74*  150  c.  y.  rock  excavated 
at  Steamboat  Wharf  Ledge,  74,  ii.  300. 

1874-75.  26,160  c.  y.  dredged  at 
Bangor;  106  c.  y.  rock  excavated  at  In- 
dependence Bock,  and  194  c.  y.  at  ledge 
offDole's  Wharf,  76,  ii,  388. 

1875-76.  8,222  c.  y.  dredged  at 
Bangor  and  61,910  c.  y.  at  Bucksport; 
342  c.  y.  rock  excavated  at  Green's  Pier 
Ledge,  76,  39,  156,  156. 

1876-77.  33,468  c.  y.  dredged  at 
Bangor  and  120  c.  y.  rock  excavated  at 
Green's  Pier  Ledge,  77,  157. 

1877-78.  18,224  c.  y.  dredged  at 
Bangor  and  11,024  c.  y.  at  Bucksport;  70 
c  y.  rock  excavated  at  other  ledges,  78, 
191,  192,  193. 

1878-79.  2,633  c.  y.  dredged  at 
Bangor  and  16,400  c  y.  at  Bucksport; 
146.4  c.  y.  rock  excavated  at  other  ledges, 
79  249. 

i885-86.  40,000  c.  y.  dredged  from 
channel  in  Bangor  Harbor,  86,  531. 

1887-88.  14,102  c.  y.  dredged  and 
9}  c.  y.  stone  removed  from  chcmnel  at 
Bangor  Harbor,  88,  380. 

1888-89.    37,822  c.  y.  dredged  and 


22}  c.  y.  bowlders  removed  from  Bangor 
Harbor  channel,  89,  612. 

1889-90.  Bangor  Harbor  channel 
completed  as  projected;  137,343  c  y. 
dredged  from  Penobscot  Biver  between 
Bangor  and  Bucksport  narrows,  90,  433. 

1 890-91.  65,460  c.  y.  dredged  above 
Crosbvs  Narrows  and  at  Fnink£>rt  Flats, 
91,  580. 

1891-99.  12,000  c.  y.  dredged  from 
river  near  Stems  Mills,  92,  506. 

1 899-93.  About  52,000  c.  y.  dredged, 
98,  685. 

1893-94.   About40,000c.y.  dredged, 

94,  502. 

1 694-95.    About87,000c.  y.  dredged, 

95,  650. 

1895-96.  A  rock  obstructing  navi- 
gation in  Bangor  Harbor  removed  at  a 
cost  of  $160,  96,  662. 

1899-1900.  1,986  c.  y.  dredged  from 
Kenduskeag  Biver;  a  part  of  ledge  in 
Bangor  Harbor  drilled  and  blasted,  1 900, 
1087. 

Pliytteal  eharacteristlos. 

General,  74,  ii,  333. 

Presence  of  sunken  rocks,  68,  72,  864, 
etseq. 

Bars  and  formation,  68,  866. 

Soundings,  and  character  of  river  bed, 
68,  866;  74,  ii,  333. 

Tides,  78,  1069;  78,  191. 

Current  observations  and  borings,  88, 
429, 430, 515, 516. 

Shoal  formation  at  High  Head,  97, 779. 

Description  of,  Kenduskeag  Biver,  97, 
812,  813;  1900,  1109. 

Description  of,  Penobscot  Biver,  Me., 
at  and  near  Bucksport  Narrows,  1900, 
1103. 

Description  of,  Bucksport  Harbor,  Me., 
1900,  1105,  1106. 

Plans.    (See  Estimates  and  Projects. ) 
By  Lt.  Col.  Thom,  dredging  and  rock 

excavation  to  give  a  channel  150  f.  wide 

and  18  f.  deep,  68,  860. 
By  Capt.  Stanton,  cutting  a  channel 

through  the  obstructions  in  the  river, 

74,  ii,  341.    For  blasting  of  bowlders 

from  the  channel,  74,  ii,  335. 

Private  and  <sorporate  irork. 

Partial  removal  of  rock  by  steamboat 
company,  68,  865. 

Projects.    fSee  Estimates  and  Plans, ) 

By  Lt.  Col.  Thom,  dredging  and  rock 
excavation  to  give  a  channel  150  f.  wide 
and  12  f.  deep,  at  an  estimated  cost  of, 
originally,  $125,000,  subsequently  in- 
creased to  $155,000,  68,  860;  70,  82, 502; 
71,  841.  For  dredging  through  gravel 
bar  to  give  a  width  of  200  f.  and  depth 
of  12  f.,  at  an  estimated  cost  of  $70,000, 
74,  ii,  301;  modified  to  give  a  depth  oi 
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11  f.,  76,  155.  For  dredging  through 
Middle  Ground  Shoal,  near  Bucksport,  to 
give  a  depth  of  12  !,,  at  an  estimated 
cost  of  110,000,  75,  ii,  389.  For  dredg- 
ing and  rock  excavation  in  front  of 
"High-head"  wharves,  estimate,  $12,000, 
78,  194. 

The  project  of  1884  proposed,  b^  dredg- 
ing, to  widen  the  channel  opposite  Ban- 
gor to  a  width  of  300  f.,  with  a  l.-w.  depth 
of  11  f.;  also  to  widen,  straighten,  and 
deepen  the  channel  near  Crosbys  Nar- 
rows; estimate,  $75,000,  84,  477;  86, 531. 

By  Lt.  CoL  Smith,  1888,  improvement 
of  the  river  between  Bangor  and  Bucks- 
port  Narrows,  contractinjjj  the  cross  sec- 
tion of  the  river  at  various  points  by 
means  of  stone  jetties,  to  secure  a  chan- 
nel 800  f.  wide  and  22  f.  deep  at  m.  1.  w. 
through  the  shoals,  the  action  of  the  jet- 
ties to  be  assisted  by  dredging;  estimate, 
$365,000,  88,  430,  431;  89,  516.  Total 
estimated  cost  of  project  for  the  improve- 
ment of  Bangor  Harbor  and  Penobscot 
River,  $440,000,  90,  433;  92,  504. 

In  1891  Lt.  Col.  Smith  proposed  the 
construction  of  a  rubblestone  jetty  to 
assist  in  maintaining  the  channel  at  Frank- 
ford  Flats,  estimate,  $46,200,  91,  584. 

By  Lt.  Col.  Smith,  1891,  widening  the 
channel  at  Bangor  and  dredging  at  ferry 
landings;  construction  of  two  stone  jet- 
ties at  Crosbys  Narrows,  and  three  jetties 
between  Bucksport  and  Winterport,  esti- 
mate, $202,000,  92,  538. 

By  Lt.  Col.  Damrell,  deepening  part 
of  Bangor  Harbor  to  11  f.;  estimate, 
$17,940.45,  97,  811. 

By  Lt.  Col.  Damrell,  1897,  90-f.  wide 
channel,  2  f.  deep  at  extreme  low  tide, 
in  Kenduskea^,  from  its  mouth  up  to 
Kenduskeag  bridge;  estimate,  $10,680.45, 
97,  811. 

Width  of  90-f.  wide  channel  lessened, 
1899,  by  Maj.  Roessler,  to  within  30  f. 
only  of  the  wharves,  the  depth  reduced 
accordingly,  1900,  1110. 

By  Ma].  Roessler,  1899,  dredging  saw- 
dust bar,  Bucksport  Harbor,  Me.,  to  16- 
f.  depth;  estimate,  $20,000,  1900,  1107. 


By  J.  A.  SuUivan,  1867. 
863. 


Report,  68, 


Under  direction  of  Lt  Ool.  Thorn,  by 
A.  C.  Both,  1872,  78,  1060;  76,  156. 

By  Capt.  Stanton,  1873,  from  Oldtown 
to  Medway.     Report,  74,  ii,  332. 

By  A.  C.  Both,  1875,  near  Bucksport 
Narrows,  75,  ii,  388;  76,  156. 

Ordered  by  act  of  Mar.  2,  1882,  made 
under  direction  of  Col.  Thom,  1883,  84, 
476. 

Examination  from  Bangor  to  Bucks- 
port  Narrows;  ordered  by  act  of  Aug.  5, 
1886, 87, 22;  made,  1888,  under  direction 
of  Lt.  Col.  Smith,  88,  427. 

Survey  of  Penobscot  River,  made,  1891, 
under  airection  of  Lt.  Col.  Smith,  92, 
535. 

Survey  made,  1894,  at  Frankfort  Flats, 
by  Lt.  Col.  Hains,  showed  that  no  fur- 
ther work  of  improvement  was  needed 
there,  and  survey  made  at  High  Head 
showed  the  channel  there  to  have  a  depth 
of  22  f.,  but  not  the  proper  width,  94, 
501. 

Survey  of  Bangor  Harbor,  ordered  by 
act  of  Ju^e  3,  1896,  made  by  Lt.  Col. 
Damrell,  1897  (report  favorable),  97, 
811. 

Examination  of  the  south  channel  of  a 
branch  of  the  Penobscot  River,  onlered 
by  act  of  June  3,  1896,  for  the  removal 
of  an  old  wreck,  made,  1897,  by  Lt.  Col. 
Damrell  (report  favorable),  97,  801. 

Examination  of  Penobscot  River  at 
and  near  Bucksport  Narrows,  ordered  bv 
act  of  Mar.  3,  1899,  made,  1899,  under 
direction  of  Maj.  Roessler,  1900,  1102. 
(Good  depth;  item  in  the  river  and  har- 
bor act  calling  for  this  examination 
thought  to  be  a  mistake. ) 

Examination  and  survey  of  Bucksport 
Harbor,  Me.,  ordered  by  act  of  Mar.  3, 
1899,  made,  1899,  under  direction  of 
Maj.  Roessler  (report  favorable),  1900, 
1105,  1107. 

Examination  of  mouth  of  Kenduskeag 
River,  with  view  to  securing  2-f.  channel 
at  extreme  low  tide  for  entire  width  of 
river,  ordered  by  act  of  Mar.  3,  1899, 
made  1899,  by  Maj.  Roessler  (report  un- 
favorable), 1900,  1109. 

Maps.     89,  516. 


PEINSACOLA  BAT.     (See  OuLf  of  Mexico,  waterway,) 
PEIVSACOLA  BAY,  F£.A.,  TO  BOIV  SECOIJR  BAY,  ALA.  (canal)  .o 


a  Survey— Report  Oct.  14, 1833,  estimates,  $1,161,152  and  $2,197,614.     (H.  Doc.  No.  482,  56th  Cong.,  2d 
) 
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PE1V8AC01.A  HARBOR, 


.o 


Appropriation!. 

1878,  $20,000,  78,  79. 

1879,  10,000,  79,  101. 

1880,  40,000,  80,  1068. 

1881,  20,000,  81,  1176. 

1882,  60,000,82,1257. 
1884,  55,000,  84,  1164. 
1886,  20,000,86,1181. 
1888,  35,000,88,1166. 
1890,  25,000,90,1630. 
1892,  75,000,  92,  1415. 
1894,  100,000,  95,  1631. 
1896,  200,000,  96,  1390. 
1899,  70,000,  99,  1672. 

Total,  720,000 

Commerce. 

Beetrictions  of  harbor  depth  upon  lai^ 
vessels  82  1257. 

Of  Pensaoola,  85, 1325;  91, 1729, 1734. 

Description  of,  93,  1714. 

In  1893  there  was  a  demand  for  ships 
drawing  24  f.,  93, 1714. 

Contracts. 

1879.  G.  W.  Le  Gallais,  removal  of 
four  wrecks,  79,  801. 

1§§1.  E.  H.  Farquhar,  dredging,  40 
cents  per  c.  y.,  82, 1255.  Annulled,  88, 
969.  D.  F.  Sullivan,  rock  ballast,  $1  per 
t,  82, 1256.  W.  H.  Baker,  brush,  11.25 
per  cord,  82,  1256. 

1IIS3.  8.  N.,  Kimball,  dredging,  79.7 
cents  per  c.  v.,  83,  969. 

16§4.  (5.  W.  Adams,  suction-dredge 
hire,  $333.33  per  day,  85,  1314. 

1§S6.    F.  H.  Smith,  stone,  87, 1271. 

1§93.  B.  Moore,  dredging,  63  cente 
perc.  y.,93, 1715. 

1§97.  Bittenhouse  Moore  Dredging 
Co.,  dredging,  15  cents  per  c.  y.  ($40,000), 
98, 1402. 

1S9S.  Bittenhouse  Moore  Dredging 
Co.,  dredging,  16  cents  perc.  y.,  1900, 
2125. 

lOOO.  Bittenhouse  Moore  Dredging 
Co.,  dredging,  16  cents  per  c.  y.,  1900, 
2126. 

Engineers. 

Chibf  of  Enginesbs.  Beports,  77,  70, 
410;  78,  79;  79,  100;  80, 133;  81,  181, 
1177;  82, 176;  88,187;  84, 195;  85, 206, 
207;  86,  204;  87, 164-171;  88,  152,  159; 
89,  177,  184;  90, 159;  91,  202;  92,  198; 
93,  219;  94,  203;  95,  229;  96,  203;  97, 
258;  98,  254;  99,  296;  1900,  337. 

Boards  of  Enoikebrs: 

Convened  at  New  York  Feb.  12,  1881, 
to  report  upon  project  of  Capt.  Damrell 
for  Pensacola  Ilarbor  improvement.  Be- 
port,  81,  1177.  (Cols.  Tower  and  New- 
ton and  Lt.  Col.  Abbot. ) 

Convened  at  Pensacola,  Fla.,  July  16, 
1891,  by  S.  O.  No.  5,  to  examine  and  re- 


port upon  proiect  for  improvement  of 
Pensacola  Ilarbor.  Beport,  91,  1723. 
(Capts.  Price,  Black,  ana  Carter.) 

Convened  at  New  York,  Aug.  20, 1895, 
by  S  O.  No.  29,  H.  Q.  C.  E.,  1895,  to  re- 
consider the  project  for  the  improvement 
of  Pensacola  Harbor,  Fla.  Beports,  95, 
1657;  96, 1391. 

(Col.  H.  M.  Bobert,  Lt.  Col.  G.L.Gil- 
lespie, Majs.  C.  W.  Baymond  and  F.  A. 
Mahan,  Capt.  W.  M.  Black,  95,  1657; 
Capt.  0.  M.  Carter,  96,  1392.) 

Engineers  in  Charge: 

Capt.  A.  N.  Damrell,  1877-85.  Be- 
ports, 77,  409,  411;  78,  588;  79,  801; 
(Maj.),  80,  1067;  81,  1174;  82,  1255; 
83, 968;  84.  1161. 

Capt.  B.  L.  Hoxie,  1885-89.  Beports, 
85,  1314;  86,  1179;  87,  1269;  88,  1163, 
1191. 

Capt.  P.  M.  Price,  1889-93.    Beports, 

89,  1376,  1402;  90,1627;  91,  1710,1713; 
92,  1412;  93,  1710. 

Maj.  F.  A.  Mahan,  1894-98.  Beports, 
94,  1268;  95,  1629;  96,  1372;  97,  1625; 
98  1397. 

dapt.  C.  A.  F.  Flagler,  1899-.  Beports, 
99,  1668;  1900,  2118. 

AsSIfiTANTS: 

H.   Haines.     Beports,    79,   806;    85, 
1316  1322. 
J.  E.  Turtle.     Beports,  89,  1378, 1408; 

90,  1629;  91,  1715;  92,  1415. 

Operation!. 

1§  78-79.  Bemoval  of  wrecks  by  con- 
tract, 79,  101,  801,  802. 

l§79-§0.  Bemoval,  under  contract, 
of  four  wrecks  completed,  80,  1067. 

18§l-§3.  Quarters  for  overseer  and 
workmen  completed;  mattress  sheds  and 
tramways.  4  extra  cars,  and  2  scows  built; 
60 1.  f .  o!  shore  end  of  jetty  built,  82, 1255. 

l§»a-»3.  8,406  c.  y.  dredged  from 
the  inner  bar;  Jetty  A  completed;  shore 
protection  north  oi  same  partially  com- 
pleted; 400  1.  f.  of  pier  built  with  whartat 
extremity;  1,836  t.  rock  ballast  delivered 
at  Fort  McBae,  83,  969. 

18§3-§4.  24,966  c.  y.  dredged  from 
the  inner  bar;  stone  protection  completed 
to  a  length  of  220  f . ;  tramway  built  and 
approaches  constructed  for  another  shore 
protection,  84,  1162. 

1 884-8  5.  Close-piling  shore  protec- 
tion replaced;  mattress  filling  raised  and 
whole  extended  217  f.;  trestle  and  tram- 
way approach  rebuilt,  and  80-f.  spur  built 
on  south  side  of  same;  exposea  face  of 
work  and  outer  and  inner  115  f.  of  Jetty  A 
revetted;  53,369  c.  y.  dredged  from  outer 
and  inner  bars,  85,  1314. 

1885-86.  Extensive  repairs  to  shore 
protection;  55,355  c.  y.  dredged  from 
channel,  86,  1180. 


a Bmvey— Report  Dec.  16, 1829,  estixnate,  $106,690.    (H.  Doc.  No.  482,  65th  Cong.,  2d  ieai.) 
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l§S6-8'r.  446  t.  stone  delivered  for 
jetties;  repairs  made  to  plant,  87,  1270. 

l§87-98*  1,716 1.  stone  received,  of 
which  1,187  t.  were  placed  in  the  north 
jetty,  88, 1166. 

ins  §~§9*  889 1.  stone  placed  in  north 
jetty;  346  c.  y.  concrete  hlocks  manufac- 
tured; piles  driven  and  repairs  made  to 
plants  89,  1379. 

1 8  89-90.  Operations  upon  north  and 
south  jetties  continued,  90,  1629. 

1891-99.  14,161  c.  y.  dredged,  99, 
1416. 

1899^3.  27,862  c.  y.  dredged,  93, 
1714. 

1893-94.  92,606  c.  y.  dredged,  94, 
1272. 

1 894-96.  A  project  prepared  hv  Maj . 
Mahan  for  improvement  of  the  haroor  by 
dredging,  and  bids  received  for  construc- 
tion of  west  jetty  at  entrance  to  the  har- 
bor, 95,  1634. 

1895-96.  391,646  c.  y.  dredged,  96, 
1379,  and  an  exhaustive  study  of  the  cost 
of  dredffing  made,  96,  1379-1389. 

1890-97.  Dredging  continued  by 
Govemmentdredge  and  by contractor,and 
specifications  drawn  up  for  the  construc- 
tion of  a  Government  dred^,  97,  1628. 

1897-98.  In  connection  with  pre- 
vious year,  619,211  c.  y.  dredged,  98, 1400. 

1898-99.  370,647  c.  y.  dredged,  99, 
1670. 

1899-1900.  479,088  c.  y.  dredged, 
1900,  2120. 

Plijrgfcal  eliaraeteiistl(*ii. 

Description  of,  77,  409,  410;  79,  101, 
802,  806,  807;  93,  1714;  95,  1634,  1647; 
98,  1397. 

List  of  obstructions,  77,  409,  410,  412; 
79,  810. 

Description  of  Pensacola  Bay,  89, 1404, 
1410;  91,  1723. 

Winds,  tides,  currents,  and  tidal  dis- 
charge, 89,14a5, 1408,1412;  91,1724,1726. 

Movement  of  l)each  line,  91, 1718, 1727. 

Current  velocities,  91.  1719. 

The  harbor  considerea  one  of  the  best 
on  the  coast,  94,  1274. 

Table  of  areas  of  sections  of  Caucus, 
East  Bank,  and  Middle  Ground  shoals, 
entrance  to  the  harbor,  95,  1666. 

Plans.     (See  Projects. ) 

By  Capt  Price,  1889,  formation  of  a 
channel  tnrough  the  outer  and  inner  bars 
of  Pensacola  Harbor  by  construction  of  a 
concrete  jetty  on  Calafaytas  Shoals  ex- 
tending from  the  shore  to  the  23-f.  curve 
and  built  to  the  height  of  m.  h.  w. ;  esti- 
mate, $2,296,719,  89,  1406. 

Projects.    (SeePton*.) 

By  Capt.  Damrell,  1878,  removal  of  four 
wrecks;  estimate,  $20,000,  77,  411;  78, 
79,  588. 

By  Capt.  Damrell,  1879,  as  modified  by 


Board  of  Engineers,  1881,  for  reestab- 
lishment  of  old  shore  line  by  construc- 
tion of  4,000  1.  f.  brush  and  stone  jetties 
in  front  of  Fort  McBae  and  deepening 
the  channel  across  the  inner  bar  by 
dredging  to  24  f.  depth  by  300  f.  width; 
estimate,  $160,000,  79,  101, 803,  810;  81, 
1175;  84,  1162;  86,  1180.  Failure  of 
tides  to  maintain  dredged  channel.  To- 
tal amount  appropriated  from  1878  to 
1886,  inclusive,  $216,000;  estimate  of  com- 
pletion of  project,  $10,000,  87. 1269. 

In  1888  it  was  estimated  that  $60,000 
would  be  required  for  completion,  mak- 
ing the  total  cost  of  the  work  $275,000, 
88,  1164.  This  estimate  was  incresfled 
by  $81,000  in  1890,  90,  1630. 

By  Board  of  Engineers,  1891,  to  obtain 
a  channel  24  f.  deep  at  m.  1.  w.  over  the 
inner  and  outer  bars  by  raising  the  shore 
arm  of  the  western  jetty  to  n.  w. ;  rais- 
ing the  crest  of  the  jetty  from  the  shoul- 
der to  a  point  6,000  f.  out  to  the  mean 
height  of  the  beginning  of  ebb  outflow; 
for  the  next  4,300  f .  the  crest  to  be  brought 
up  to  m.  1.  w. ;  the  shore  arm  of  the  east- 
em  jetty  to  be  raised  to  h.  w.,  the  crest 
of  the  ietty  then  to  sink  within  a  dis- 
tance of  1,200  f.  to  the  level  of  the  foun- 
dation course ;  the  jetties  to  be  oonatructed 
with  a  foundation  course  of  brush  mat- 
tress 100  f.  wide  and  a  superstructure  of 
rubble  stone  capped  with  concrete;  total 
estimated  cost,  including  the  removal  of 
600,000  c.  y.  of  material  from  the  chan- 
nel between  the  jetties,  $1,830,400,  91, 
1731,  1732. 

By  Board  of  Engineers  in  1895  for 
amending  project  of  1891  to  provide  for 
deferring  construction  of  jetty  for  main- 
tenance of  channel  across  Caucas  Shoals 
until  the  channel  should  be  obtained  by 
dredging,  96,  1374. 

Act  of  Mar.  3, 1899,  extended  the  projr 
ect  to  secure  a  30-f.  channel,  m.  1.  w., 
from  tlie  Gulf  of  Mexico  to  the  dock  line 
at  the  eat^t  end  of  the  city  of  Pensacola, 
1900,  2119. 

Surveys. 

Examination  and  partial  survey  of  bar 
by  H.  Haines,  1878,  79,  101,  802,  806. 

Of  outer  and  inner  bars  at  entrance  to 
Pensacola  Harbor  ordered  by  act  of  July 
5,  1884,  made,  1884,  under  direction  of 
Capt.  Hoxie,  85,  1316. 

Kesurvey  of  outer  and  inner  bars  or- 
dered by  act  of  Aug.  5,  1886,  87,  171; 
made,  1889,  under  direction  of  Capt. 
Price,  89,  1403;  91,  1715. 

Survey  of  the  inner  bar  made  by  Maj. 
Mahan,  1894,  94,  1272. 

Survey  of  the  entrance  begun  by  Maj. 
Mahan  m  1895,  96,  1389;  97,  1629;  and 
completed  in  1897,  98,  1401. 

MAI'S.  81,  1178;  84,  1162;  90,  1630; 
91,  1733;  98,  1714. 
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AppypriatloM. 

1862,  $10,000,80,2129. 
1884,  6,000,  84,  1843. 
1806,        1,000,  86,  2460. 

Total,    16,000 

CJammeree. 

Local  commercial  interests  and  statis- 
tics,  78,  250,  251. 

In  1898  only  abont  twelve  x>eraons,  and 
theee  enga^^ed  in  fishing,  seemed  to  be 
concerned  m  an  improvement  of  the  har- 
bor, 88,  2294. 

1883.  F.  B.  Qardner,  slab^pier  con- 
stmction,  83,  1660. 

fiiilfliiecrfl* 

Ghisp  of  Enoinxbbs.  Reports,  78, 36; 
78,  36;  82,  270;  88,  278;  84,  278;  85, 
301;  86,  295;  87,  261;  88,  237;  89,276: 
90,  249;  91,  319;  99,  305;  98,  347;  94, 
318;  90,  356;  96,  311;  97,  395;  98,387; 
99,  459. 

Enoinbers  in  Chabob: 

Maj.  D.  C.  Houston.    Report,  73, 249. 

Lt  Col.  H.  M.  Robert,  1882-83.  Re- 
port, 88,  1661. 

Capt  F.  A.  Hinman,  1883*84.  Report, 
88,  1650. 

Lt.  Col.  J.W.  Barlow,  1884-86.  Reporte, 
84,  1842:  86,  1986. 

Capt  C.  £.  L.  B.  Davis,  1886-92.  Re- 
ports, 86,  1656;  87,  2010;  (Maj.)  88, 
1841;  89,  2049;  90,  2333;  91,  2533. 

Maj.  J.  F.  Gregory,  1892-94.    Reports, 

98,  2179;  93,  2710;  94,  2052. 

Capt.  C.  F.  Palfrey,  1896.  Report,  95, 
2602. 

Capt,  G.  A.  Zinn,  1896-08.  Reports, 
96,  2468;  97,  2656;  98,  2294. 

Capt   J.    G.  Warren,  1899.     Report, 

99,  2734. 

ASSIOTANTS: 

W.  J.  Bryson.    Report,  78,  250. 

L.  T.  Schennerhom.    Report,  88, 2130. 

Estimates.    (See  Plans.  ] 
By  W.  J.  Bryson,  two  piers  and  a  9-f. 


channel,  1133,852.40;   two  piers  and  a 
12-f.  channel,  $201,852.31,  73,  250. 

Operations. 

1883-84.  1,300  l.f.  of  slab  pier  built, 
84,1842. 

188ft-86«  Extensive  repairs  to  slab- 
pier  work,  86,  1656. 

1891-89.  600 1.  f.  of  west  end  of  pier 
repaired  by  hired  labor,  92.  2179. 

1895-96.    Pier  repaired,  96, 2468. 

1898-99.  Pierhead  repaired  and 
protected,  99,  2734. 

Ptaysleal  etaaraeteriitles. 

Greneral,  of  Pensaukee  River,  Harbor, 
and  oatside  reef,  73,  249,  251. 
Description  of,  82,  2130. 
Heavy  weather  damaging  pier,  98, 2294. 

Plans.    ( See  Eetimates. ) 

By  W.  J.  Bryson,  extension  of  exist- 
ing niers  to  9  or  12  f."  of  water,  73,  252. 

Maj.  Davis,  1890,  reported  that  there 
existed  no  further  commercial  necessity 
for  continuation  of  improvement,  90, 
2333. 

PriTate  and  <sorpoi*ate  irork. 

A  pile  pier  filled  with  slabs,  1,000  f.  in 
lexi&:tn,  to  5  f.  of  water;  also  1,500  f.  of 
slao  pier  across  the  marsh ;  dredging  chan- 
nel to  9  f.  in  depth;  total  cost,  $40,000, 
73,  250,  251. 

Projects. 

B^  Lt  Col.  Robert,  1882,  to  secure  a 
navi0ible  channel  from  Green  Bay  into 
the  rensaukee  River  by  construction  of 
2,500  I.  f.  of  slab-pier  work  extending  to 
the  10-f.  curve,  with  dredging;  to  provide 
a  channel  of  entrance,  with  an  available 
depth  of  10  and  a  width  of  100  f.;  esti- 
mate, $50,000,  82,  2132;  83,  1650. 

Surveys. 

Directed  by  Maj.  Houston,  made  by 
W.  J.  Bryson,  1872,  73,  36,  250. 

Examination  ordered  hy  act  of  Aug.  2, 
1882,  made  under  direction  of  Lt.  Col. 
Robert,  83,  1651. 


PEJV8AIJKE1V  CREEK,  N.  Jl. 


Engineers. 

Chief  of  Engineers.  Reports,  84, 138; 
91,  118. 

EKGinrants  in  Charge: 

Lt.  Col.  G.  Weitzel.    Report,  84,  852. 
Maj.  C.W.  Raymond,   1890-91.      Re- 
port, 91,  1101. 

AssiOTANT.     E.  A.  Gieeeler.      Report, 
84,  852. 


Physical  eliaraeterlstles. 

Description  of,  91,  1101. 

Snrrejrs. 

Examination  ordered  by  act  of  Aug.  2, 
1882,  made,  1882,  under  direction  of  Lt 
Col.  Weitzel  (report  unfavorable),  84, 
852. 

Examination  ordered  by  act  of  Sept.  19, 
1890,  made,  1890,  under  airection  of  Maj. 
Raymond  (report  un^vorable),  91, 1100. 
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Appropriations. 

1867,  166,000,  67,  26. 

1869,  17,820  (allotted),  60,  22. 

1870,  10,000,  70,  41. 

1871,  10,000,  71,  39. 

1872,  30,000,  72,  37. 

1873,  20,000,  78,  37. 
1876,  10,000,  76,  101. 

1878,  10,000,  78,  121, 1206. 

1879,  6,000,  70,  63, 1611. 

1880,  4.000,  80,  2016. 

1881,  10,000,  81,  2212. 

1882,  10,000,  82,  2301. 
1884,  16,000,  84,  1980. 
1886,  10,000,  86,  1762. 

1888,  8,000,  88,  1908. 
1890,  8,000,  00,  2632. 
1892,  6,000,  02,  2330. 
1894,  6,000,  06,  2806. 
1896,  5,000,  06,  2702. 
1899,  26,000,  00,  2936. 

Total,  273,820 

Commerce. 

Importance  of  harbor,  68,  130. 
Benefits  of  improvement,  67, 113;  68, 
130. 

Contracts. 

1§6T.  P.  M.  Danahar,  materials,  67, 
69,  114.  T.  J.  Van  Wagoner,  materials, 
67,  69,  114.  P.  N.  Gere,  materials,  67, 
69,  114.  Hasbrouck  &  Conro,  labor,  67, 
69,  114. 

1  §69.  R.  Rogers,  materials  and  labor, 
60,  89.  G.  Fitzsimmons,  materials  and 
labor,  60,  89. 

1§70.  G.  P.  Adams  &  Bro.,  stone, 
71.  140,  141. 

1§71.  Hurley  &  Corlett,  materials 
and  labor,  71,  140,  143.  T.  S.  White, 
dredging,  71,  140,  143.  Pierce  &  Whal- 
ing, materials,  71,  140,  143.  G.  P.  Ad- 
ams &  Bro,  stone,  71,  140,  143. 

1  § ra.  T.  8.  White,  materialand  labor, 
78,  267. 

1§76.  Squier  &  White,  material  and 
labor,  77,  907,  908. 

1§T7.  Squier  &  White,  dredging,  re- 
moval of  old  slab  pier  and  building  revet- 
ment, 78,  1206. 

1§78*  Squier  &  White,  dredging,  re- 
moval of  old  slab  pier  and  building  revet- 
ment, 70,  1609. 

1§79.  Squire  &  White,  dredging,  26 
centsper  c.  v.,  and  pile-revetment  con- 
struction, 80,  2016. 

1§§1.  Squire  &  White,  dredging,  24 
cents  per  c.  y.,  81,  2212.  J.  Corlett,  pier 
constniction,  81,  2212. 

1§89.  Squire  &  White,  dredging,  23 
cents  per  c.  y.,  88,  1818.  T.  H.  Smith, 
pier  extension,  88,  1817. 

1§§7.  C.  E.  Mitchell,  crib-pier  con- 
struction, 87,  2187. 

1889.  S.  Bedford,  white  pine  tim- 


ber. $21  ^r  M  f.,  B.  M.;  Geer  &  Craw- 
ford,  edsmgs,  |3  per  cord;  Chicago  & 
Lemont  Stone  Co.,  stone,  18.24  per  cord; 
Parkhurst  <&  Wilkinson,  drift  bolts,  $2.06 
per  Dound,  80,  2177.  Weimer,  Rath 
a  Gaylord,  breakwater  construction, 
$6,239.62;  R.  Finch,  dredging,  17  cents 
per  c.  y.,  80,  2178. 

1890.  Geer  &  Crawford,  edgings,  $3* 
per  cord,  00,  2633. 

1891.  Sands  &  Maxwell  Lumber 
Co.,  white  ^ine  timber,  $18  per  M  f.,  B. 
M. ;  white  pme plank,  $14  per  M  f.,  B.  M., 
and  edgings,  $3  per  cord;  Parkhurst  & 
Wilkinson,  bolts  and  spikes,  2}  cents 
and  2}  cents  per  lb. ;  F.  A.  Hagan,  stone, 
$2.24  per  cord,  01,  2686. 

1896.  W.  A.  Starke,  dredging,  06, 
2702. 

1897.  Green  Bay  Dredging  &  Pile 
Driving  Co.,  dredging,  07,  2929.  N.  J. 
Gavlord,  pier  repairs,  $4,020.69,  08, 2621. 

1899.  Greens  Dredging  Co.,  dredg- 
ing, 00,  2936.  Smith  &  Nelson,  i)ier  re- 
pairs (removing  old  work,  piles,  timber, 
ironwork,  stone),  $16,421.42.  Greens 
Dredging  Co.,  dredging,  1000,3916. 

Doeumeiits.   (Notpublisfiedinreporis,) 
H.  Doc.  70,  39th  Cong.,  2d 


Engineers. 

Chief  of  Enginbeks.  Reports,  H.  Doc. 
70,  39th  Cong.,  2d  sess.,  67,  26;  68,  34. 
60,  31;  70,  41;  71,  39;  72,  37;  73,  37; 
74,43;  75,48;  76,  101;  77,106;  78, 
121;  70,  63;  80,  216;  81,  292;  82,  287; 
83,  294;  84,  296;  85,  318;  86,  312;  87, 
280;  88,  264;  80,  297;  00,  268;  01,  339; 
02,  324;  08,  376;  04,  347;  05,  383;  06, 
339;  07,  430;  08,  418;  00,  498;  1000, 
561. 

Enginbbbs  in  Charqb: 

Maj .  J.  B.  Wheeler,  1867-69.  Reports, 
67,  112;  68,  130. 

Capt.  F.  U.  Farquhar,  1869-72.  60,  89, 
101;  70,  132;  71,  140;  72,  179. 

Capt.  S.  M.  Mansfield,  1872-80.  Re- 
ports, 72,  187;  73,  267;  74,  179;  75, 
249;  76,  ii,  478;  77,  907;  78,  1205;  70, 
1609;  (Maj.J  80,  214. 

Maj.  F.  Harwood,  1880-82.  Reports, 
80,  2014;  81,  2211. 

Maj.  D.  P.  Heap,  1882-83.  Report,  82, 
2301. 

Capt.  D.  W.  Lockwood,  188a-87.  Re- 
ports, 83, 1817;  84, 1978;  85,  2075;  86, 
1762;  87,  2186. 

Maj.  S.  M.  Mansfield,  1888-89.  Report^ 
88   1907 

Maj.  W.  Ludlow,  1889-93.  Reports, 
80,  2176;  00,  2631;  01,  2684;  02,  2328; 
03  2894 

Lt.  Qpl.  G.  J.  Lydecker,  1894-96,  1898. 
Reports,  04,  2218;  05,  2804;  06,  2701, 
08,  2620. 
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Capt.  C.  McD.  Townsend,  1897.  Re- 
port, 97, 2928. 

Capt.  C.  Harding,  1899-.  Reporte, 
99,  2933;  1900,  3913. 

Assistantb: 
Capt.  A.  Mackenzie.    Reports,  67, 112; 

68,  130. 
F.  W.  Lehnartz.    Report,  1 900, 3913. 

E§tl]iiates.     ( See  Projects, ) 

By  Capt.  Mackenzie,  $327,713.40,  67, 
25,  113;  68,  130;  74,  179,  180;  76,  ii, 
478;  77,  908.  Modified,  78,  1205;  79, 
1610. 

By  Maj.  Wheeler,  dredging,  $40,000, 

69,  31,  89;  70,  41,  133;  74,  179. 
By  Capt.  Farqahar,  repairs  and  revet- 
ment, $54,780,  71,  141;  72,  187. 

By  Capt.  Mansfield,  additional  for 
completion,  $24,780,  72,  37,  187.  Re- 
moval of  old  and  construction  of  new 
revetment  on  north  side,  and  pier  exten- 
sion, $49,200,  76,  48,  249. 

Operations.^ 

1867-6§.  South  side.  320  1.  f.  crib 
pier  built;  15,944  c.  y.  dredeed;  cribs 
Duilt  at  Ludington  and  towed  to  Pent- 
water;  work  poorly  done,  68,  34,  130; 
74,  179;  76,  ii,  479. 

l§6§-69.  South  side,  256  1.  f.  crib 
pier  built;  22,632  c.  y.  dredged,  69,  31, 
89;  74, 179;  76,  ii,  479. 

1  §69-70.  North  side,  160  1.  f.  crib 
pder  and  440  1.  f.  pile  pier  built;  south 
side,  32  1.  f.  crib  pier  bmlt;  repairs;  effi- 
ciency of  north  pier,  70,  41,  132,  133; 
74,  180;  76,  ii,  480. 

1§70-71.  450  1.  f.  superstructure 
completed;  repairs,  71,  39, 140;  74, 180; 
76,  li,  480. 

l§71-73.  North  side,  30  1.  f.  crib 
pier  built,  72,  37,  179;  74,  180;  76,  ii, 
480. 

18Ta-73.  South  side,  1,042  1.  f.  pile 
pier  built;  62,882  c.  y.  dredged;  1,382  f. 
old  pier  removed  and  dredging  to  12  f. ; 
width  increased,  73,  37,  267;  74,  180; 
76,  ii,  481. 

1873-74.  North  side,  100  1.  f.  crib 
pier  built;  south  side,  95 1.  f.  pile  pier  built; 
100  f.  superstructure  north  pier;  revet- 
ment completed,  74,  43, 180;  76,  ii,  481. 

1  §74-75.  3,190  c.  y.  dredged;  dredg- 
ing by  U.  S.  dredge,  75,  48, 249. 

1§ 75-76.  Impairs  by  hired  labor, 
76,101;  ii,478. 

l§76-77.  7,230  c.y.  dredged;  re- 
pairs by  hired  labor,  77,  106, 907. 

l§77-7§.  North  side,  552  l.f.pile 
pier  built;  15,901  c.  v.  dredged;  pier-h^s 
reballasted;  68  cords  stone  used;  repairs, 
78,  121,  1205;  79,  1611. 

<s  1868-69.    Work  damaged  by  Rtorms,  69,  81, 
1870-71.    Soath  pier  breached,  71,  39.    Bad 
1874.    North  pier  breached,  76, 249. 
1876.    Pieis  damaged  by  oollidlng  steamerH 


l§7§-79.    North  side,  600  1.  f.  pile 

?ier  built;  18,022  c.y.  dredged;  repairs, 
9, 63, 1609. 

I§§a-§1.  1,528 1.  f.  catch-sand  fence 
built;  piers  and  revetments  repaired; 
20,000  c.y.  dredged,  81. 2211. 

l§§l-§d.  50  1.  f.  of  crib  work  sunk 
in  extension  of  north  pier;  19,478  c.  y. 
dredged  from  channel,  82, 2301. 

l§§3-§3.  50  1.  f.  of  superstructure 
built;  repairs  to  pier-work;  dredging 
under  Squire  &  White's  contract  con- 
tinued, 88, 1817. 

l§§3-§4.  12,838  c.  y.  dredged  from 
between  the  piers;  damage  to  north  pier 
end  repaired,  84, 1979, 1980. 

l§§4-§5.  106  1.  f.  of  filling  removed 
and  replaced;  150  f.  of  revetment  backing 
overhauled  and  repaired;  1  crib  sunk  in 
extension  of  north  pier;  filling  placed  in 
interval  between  south  pier  cribs,  85, 
2075. 

1  §  §  5--§6.  Extensive  repairs  to  north 
and  south  piers,  86,  1763. 

l§§6-§7.  One  50-f.  crib  placed  on 
pile  foundation  in  extension  of  south  pier, 
87,  2186. 

1  §  §  7-§  §  •  50-f.  pier  extension  under 
contract  completed,  88,  1907. 

l§§9-90.  9,917  c.  y.  dredged;  612 
1.  f.  sand  fence  built;  repairs  to  piers,  90, 
2632. 

l§9a-91.  7,200  c.  y.  dredged  from 
channel  between  piers;  270  1.  f.  of  south 
revetment  rebuilt;  repairs  to  north  pier 
and  south  revetment,  91, 2685. 

1  §9 1-99.  Repairs  to  south  revet- 
ment completed,  92, 2329. 

l§9!2-ft3.  11,674  c.  y.  dredged,  and 
gauge  readings  made,  93,  2894. 

l§93-94.  14,575  c.  y.  dredged,  94, 
2218. 

l§94-95«  A  few  repairs  were  made 
to  old  piers,  95,  2804. 

1  §95-96.  22,932  c.  y.  dredged,  96, 
2702. 

1  §96-97.  16,675  c.  y.  dredged,  97, 
2928. 

l§97-9§.  Rebuilding  of  440  1.  f.of 
north  pier  in  progress,  98,  2520. 

l§9§-99.  Work  of  last  year  com- 
pleted; 11,394  c.  y.  dredged,  99,  2933. 

1  §99-1900.  30,147  c.  y.  dredged; 
1,819  f.  of  piers  repaired,  1900,  3913. 

Physical  cliaracterlstlcs. 

General,  of  Pentwater  Harbor,  68, 130; 
76,  ii,  479. 

Cause  of  shoaling  of  channel,  72,  179. 

Advance  and  recession  of  shore  line, 
76,  ii,  480,  481. 

Effect  of  denuding  the  sand  hills,  78, 
267. 

90. 
condition  of  harbor,  71, 140. 

,  76,  il,  478.    List  of  repairs  made,  76, 11,  478. 
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Peculiarities  of  the  harbors  of  Frank- 
fort and  Pentwater,  76,  n,  481. 
BeBcription  of,  90,  2631. 

PriTate  (<MN*porat*e)  work. 

Preyioas  to  186B.  Bridge  pier  on  the 
north  side  filled  with  slabs;  also  repairs, 
68,  ISO.  Very  irr^ular  and  inierior 
work,  ee,  130.  Dredging,  69, 31;  76,  ii, 
480.  250  1.  f.  substantial  dock,  joining 
government  revetment,  built  by  the  Chi- 
cago &  Michigan  Lake  Shore  K.  K.  Co., 
1873,  78.    267;  76,  ii,  481. 

In  1894-95  old  wreck  in  the  channel 
struck  bv  a  vessel  belonging  to  Sands  & 
Maxwell  removed  by  them,  96,  2804. 

Projects,      (See  EsHmates. ) 

By  Maj.  Wheeler,  extension  of  north 
and  south  piers  for  a  distance  of  1,280  f.; 
abajidonment  of  old  slab  pier  recom- 
mended, 67, 112. 113;  68, 130.  Modified 
to  increase  tne  width  of  the  present  out- 
let from  76  f.  to  150  f.,  close  piling  2,120 
1.  f.,  and  2,560 1.  f.  pier  work,  utilizing  a 
portion  of  the  old  work;  also,  dredgmg 
to  12  f.  of  water;  estimate,  1327,713.40, 
67,  25,  113;  68,  34,  130;  74,  179;  76. 
ii.  478, 479.  Becommendation  of  removal 
•I  old  south  slab  pier  renewed,  69,  31,  89; 
70.41,  133;  74,179,  180. 

By  Capt.  Parquhar,  1871,  widening  the 
channel  and  new  revetment,  71,  39, 140, 
141. 

By  Maj.  Mansfield,  1875,  removal  of 
old  north  slab  revetment,  1,500 1.  f.,  and 
replacing  it  with  pile  revetment,  75,  48, 
249;  76,  ii,  478;  77,  907. 


For  dredging,  1876,  and  repairs,  76,  ii, 
478.  R^^um6  of  plans  and  projects,  74, 
179.  Comparison  of  finishea  work  with 
that  first  projected,  76,  ii,  478,  481. 

Original  estimate  of  1866  amended, 
1873,  to  $192,020,  78,  1205;  87,  2186. 

From  1867  to  1882,  inclusive,  $192,820 
was  appropriated. 

In  1884  Capt.  Lockwood  conflidered 
that  the  completion  of  the  improvement 
would  require  the  construction  of  300 1.  f  . 
of  pier  work,  dredsing  at  entrance  and 
between  piers,  and  repairs.  Estimate, 
$70,000,  84,  1980. 

In  1892  Mai.  Ludlow  proposed  the  ad- 
dition of  4  cribs  to  the  south  pier  (in  com- 
pletion of  the  existing  project^,  and  the 
reconstruction  of  521  f.  of  nortn  pier,  619 
f.  of  south  pier,  and  417  f.  of  south  revet- 
ment, 1,830 1.  f.  of  sheet  piling  for  north 
pier  and  south  revetment,  and  dredging; 
estimate,  $53,000,  92,  2330. 

Approved  project,  1899,  provided  for 
further  extenaing  200  f.  of  the  south  jetty, 
99, 2934;  estimate,  $22,000, 1900, 3914. 

Sarreys. 

Under  direction  of  Maj.  Raynolds,  1866, 
76,  ii,  479. 

Under  direction  of  Capt.  Farquhar, 
1869-70-71,  76,  ii,  480.  Memoranda  of 
soundings,  76,  ii,  479, 481. 

Surveys  of  the  waterway  between  the 

Siers  made,  1894,  by  Lt  Col.  Lydecker, 
4, 2218. 
Maps.    82, 2302;  84, 1980. 


PEPIN  £.AKE,  1¥IS.     {See  MMssippi  River,) 
PEPPERfiLI^  COTE,  ME.     {Bee  Partumoutfi  Harbor,) 


finglneers. 

Chibf  of  Enginebbs.     Report,  91, 32, 
614. 

Enoimxbr  in  Charge.     Lt.  Col.  J.  A. 
Smith,  1890.    Report,  91,  614. 


Phy8f€^al  cliaraeterlstltMi. 

Description  of,  91,  615. 

Plans. 

Lt.  Col.  Smith  did  not  consider  the 
locality  worthy  of  improvement,  91, 616. 


PERE  MARqiJETTE  LAKE,  MICH.     (See  Ludington  Harbor.) 

PERqrilHAWS  RITER,  N.  €. 


Appropriation. 

1876, 12,500,  77,  66. 

Commerce. 

Commercial  importance  of  vicinity, 
76,  361. 

Enilneers. 

Chief  of  Enginebbs.  Reports,  76, 
68;  77,  66;  78,  74;  79,  87;  80, 116;  85, 
164. 

Engineers  in  Chabgb: 

S.  T.  Abert,  U.  8.  C.  E.,  1875-80.  Re- 
ports, 76,  361;  77,  367;  78,  538;  79, 
626;  80,  790. 


Capt.  F.  A.  Hinman.    Report,  85 ,  1045. 
Ajssistant.    G.  H.  Elliot.    Report,  85, 
1045. 

Operatlon§. 

1877-7§.  79  stumps,  cypress  knees, 
and  logs  removed,  78,  539;  79,  626. 

Ptayileai  eliaraeterlitlea. 

General,  76,  361.  Character  of  river 
bed,  78,  539. 

Project. 

By  S.  T.  Abert,  U.  S.  C.  E.,  removing 
logs  and  debris;  estimate,  |2,000, 76, 361; 
77,66. 
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PI»4tlJIMJJHS  BITBlft,  N.  €X— Continued. 


Surreys. 

Examination  under  the  direction  of 
8.  T.  Abert,  1876.    Report,  76,  361. 
Examination  of  river  above  Hartford 


ordered  by  act  of  July  6,  1884,  made, 
1884,  under  direction  of  Capt.  Hinman 
(report  unfavorable),  85,  1045. 


PERTH  AMBOT,  BT.  J.     {See  EarUarkBay.) 
PETALUHA  CREIK,  CAL.. 


ApiH^priatloiifl. 

1880,  18,000,80,2243. 

1881,  8,000,81,2479. 

1882,  14,000,82,2539. 
1888,  2,000,  88,  2134. 
1890,  4, 000,  90,  2918. 
1892,  10,000,92,2656. 
1894,  16,000,97,3365. 
1899,  4, 000,  99,  3184. 

Total,  65, 000 

Commeree. 

Present  improvement,  1883,  of  great 
benefit  to  conmierce,  88,  1982. 
Service  of  improvement  to  commerce, 

84,  2199. 

Deecription  of,  94, 2539;  96, 3206;  97, 
3365. 

In  1893  it  amoanted  to  120,000 1.,  93, 
3277. 

The  channel  dredged  with  the  appro- 
priation of  1892  of  great  benefit  to  com- 
merce, 94,  2539. 

Railroad  freight  rates  influenced  by 
improvement  of  the  stream,  97,  3365. 

Contracts. 

IS 80*  £.  Hackett,  dredging,  29  and 
45  cents  per  c.  y.,  81,  2480. 

18§9.  W.  Gwynn,  dredgmg,  25} 
cents jper  c.  y.,  88,  1983. 

1  Ml  •  M.  J.  Miller,  dredging,  50  cents 
per  e.  y.,  91,  3119. 

1§M*  W.  N.  Concanon,  dredging, 
14.98  cents  per  c.  y.  (13,295),  1900, 4236. 

Bnglneers. 

CiiBF  OF  Enoinesrs.  Reports,  80, 
235;  81,  322;  82,  316;  88,329;  84,  332; 

85,  359;  87,  323;  88,  295;  89,  351;  90, 
315;  91,  397;  92,  373;  98,  429;  94,  400; 
95,  438;  96,  390;  97,  492,  494;  98,  477; 
99,  559;  1900,  4236. 

Engikbbbs  in  Chabge: 

Lt.  Col.  G.  H.  Mendell,  1879-86.  Re- 
ports, 80,  2242;  81,  2478;  82,  2539;  83, 
1982;  84,  2198;  85,  2339. 

Capt.  A.  H.  Payson,    1887.     Report, 

Maj.  W.  H.  Heuer,  1888-95, 1898-.  Re- 
ports, 88,  2133;  89,  2488;  90,  2917;  91, 
3119;  92,  2655;  98,  3276;  94,  2538;  96, 
3308;  98,  2947;  99,  3183;  (Lt.  Col.) 
1900,  4286. 

Capt.  C.  E.  Gillette,  1896-97.  Re- 
ports, 96,  3205;  97,  3365,  3375. 

Operations. 

18§0-§1.  21,135  c.  y.  dredged  from 
cut-offs  and  channel,  81,  2478. 


1SS3-S3.  25,290  c.  y.  dredged,  88, 
1982 

1§§3>S4.  43,267  c.  y.  dredged, 
completing  project,  84,  2198. 

l§§7-^§.  Dredging  channel  com- 
pleted under  contract,  88,  2134. 

l§91-9!».  37,025  c.  y.  dredged  from 
the  channel,  92,  2656. 

1  §93-93.  37,171  c.  y.  dredged,  98, 
3276. 

1  §93-94.  50,864  c.  y.  dredged,  94, 
2538. 

l§95-96.  172,517  c.  y.  dredged,  96, 
3206. 

1  §99-1900.  22,562  c.  y.  dredged, 
1900,  4236. 

Physical  cliaracteristlcs. 

Description  of,  80,  2243. 
Stream  subject  to  shoaling,  95,  3309; 
97,  3365,  3376. 

Plans.    ( See  I^ojects. ) 

By  Maj.  Ileuer,  1888,  increasing  the 
channel  depth  to  4  or  5  t  by  removal  of 
about  60,000  c.  y.  of  material;  estimate, 
$30,000,  88,  2134. 

Projects.    (See  Plans. ) 

By  Lt.  Col.  Mendell,  1S79,  improvement 
of  nver  below  Petaluma  by  dredging  the 
channel  to  a  depth  of  3  f.  at  1.  w.,  and 
also  shortening  the  exiflting  channel 
5,820  f.  by  a  cut  50  f.  wide  and  3  f.  deep 
at  1.  w.;  estimate.  $25,868.  Total  ex- 
penditure to  completion  of  work  in  1884 
was  $27,656.  85,  2339;  87,  2446. 

By  Maj.  Heuer,  1892-93,  usinff  U.  S. 
dredge  to  excavate  a  channel  50  f.  wide 
and  as  long  and  deep  as  available  funds 
would  permit,  98, 3276. 

In  1897  Capt.  Gillette  estimated  it 
would  cost  $50,000  to  straighten  the 
channel  between  the  railroad  bridge  and 
Donohue  Landing,  97,  3376. 

Lt.  Col.  Heuer  estimated,  1900,  it 
would  cost  $4,000  every  two  years  for 
maintenance,  1900,  4236. 

Surreys. 

Ordered  by  act  of  Mar.  3, 1879,  79, 179; 
made,  1879,  under  direction  of  Lt.  Col. 
Mendell,  80  2243. 

Minor  survey,  98,  3276;  99,  3183. 

Examination  with  a  view  to  straight- 
ening channel  from  the  railroad  bridge  to 
Donohue  Landing,  ordered  by  act  of  June 
3,  1896,  made  by  Capt.  Gillette,  1897 
(report  unfavorable),  97,  3375. 
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PETER8BURO  HARBOR,  TA.     (See  Appomattox  River. ) 

PETERS  NECK  BAY,  N.  T. 


C^mmeree. 

Present  and  prospective  unimportant, 
87,  638. 

Engineers. 

Chief  of  Enqineebs.    Report,  87,  55. 
Enqinb^r  in  Chabob.    Lt.  Col.  D.  C. 
Houston,  1886.     Report,  87,  637. 


Pby§tcal  eharacteiisltcfl. 

Description,  87,  638. 

Survey. 

Examination  ordered  by  act  of  Aug.  5, 
1886,  made,  1886,  under  direction  of  Lt. 
Col.  Houston  (report  unfavorable),  87, 
677. 


PETIT  A1V8E  BATOU,  E.A. 


Commerce* 

A  salt  company  the  only  firm  con- 
cerned, 84.  1369. 

Engineer!. 

Chief  of  Engineers.    Report,  84,  227. 
Enoineer  in  Chabob.    Capt.   A.   M. 
Miller.    Report,  84,  1369. 


Assistant.  P.  C.  Montgomery.  Re- 
port, 84,  1369. 

Surrey. 

Examination  ordered  by  act  of  Aug.  2, 
1882,  made  under  dii-ection  of  Capt.  Mil- 
ler, 1882  (report  unfavorable),  84,  1369. 


PETIT  JEAN  RITER,  ARK. 


Appropriations. 

1886,  $3,500,  87, 1530. 
1888,  2,500,  88,  1401. 
1892,     3,500,  92,  1683. 

Total,  9,500 

Commerce. 

Important,  71,  363,  354. 

Navigation  dependent  on  backwater  of 
the  Arkansas  River,  71,  354. 

Prospective  increase  to  result  from  im- 
provement, 88,  1401. 

Probable  reduction  in  freight  rates  con- 
sequent upon  improvement,  91,  2047. 

Small,  94,  1546. 

Engineers. 

Chief  op  Engineers.  Reports,  70, 31, 
66;  71,  59;  86,  252;  87,  206;  88,  187; 

89,  220;  90,  198;  91,  252;  92,  243;  98, 
275;  94,  253;  95,  282;  96,  245. 

Enqineeks  in  Chabge: 

Lt.  Col.  W.  F.  Raynolds.  Report,  71, 
350. 

Capt.  H.  S.  Taber,  1885-93.  Reports, 
85,  1627;  87,  1529;  88,  1400;  89,  1652; 

90,  1939;  91,  2046;  92,  1682;  98,  2110. 
Capt.  C.  F.  Palfrey,  1894.    Report,  94, 

1546. 

Lt.  Wm.  L.  Sibert,  1895.  Report,  95, 
2015. 

Assistants: 
J.  Straszer.     Report,  71,  351. 
M.  A.  Orlapp.     Report,  85,  1628. 

Ob«trnetton§. 

Bridge  at  Rocky  Crossing  an  absolute 
bar  to  steamboat  navi^tion  from  Dan- 
ville to  the  mouth,  having  no  draw,  87, 
1530;  93,  2111;  94,  1546. 

Operationi. 

18 §6-8  7.    Removal  of  obstructions 


between  mouth  and  Rocky  Crossing,  87, 
1529. 

1890-91.  599  snags  and  340  c.  y. 
rock  and  gravel  removed  from  the  chan- 
nel, and  4,079  trees  cleared  from  the 
banks.  91,  2046. 

1893-94.  Brush  wing  dam  con- 
structed and  nearly  1,000  sni^  and  other 
obstructions  removed,  94,  1m6. 

Physical  characteristics. 

Described,  71,  350,  351,  352;  85,  1628; 
94,  1546. 
List  of  obstructions,  71,  351,  353. 

Plan. 

By  J.  Straszer,  improvement  by  the 
removal  of  obstructions,  such  as  trees, 
sn^gs,  etc.;  estimate,  $68,400;  not  con- 
sidered practicable  by  Col.  Raynolds,  71, 
351,  353. 

Projects. 

By  Capt.  Taber,  1885,  improvement  of 
hign- water  navigation  as  far  as  Danville, 
by  removal  of  snags  and  similar  obstruc- 
tions; estimate,  $6,480,  85,  1630.  In- 
creased, 1888,  to  $7,000,  88, 1401.  Modi- 
fied in  1889  to  provide  for  the  expendi- 
ture of  $2,500  below  Rockv  Crossing  in 
removing  timber  from  tne  low- water 
channel  and  a  small  portion  of  the  leilges 
at  Slaty  Crossing  and  Robinsons  Ridge, 
increasing  the  estimated  cost  of  improve- 
ment to  $9,500,  89,  1653,  1654;  92, 1683. 

The  small  plant  transferred  to  Arkan- 
sas River,  94,  1547. 

Surveys. 

By  J.  Straszer,  1870-71,  under  direction 
of  Lt.  Col.  Raynolds  (See  Plans),  70,  31, 
36;  71,  59,  351. 

Examination  ordered  by  act  of  July  5, 
1884,  made  under  direction  of  Capt.  Ta- 
ber (See  Projects),  85,  1627. 
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PET08KET  HARBOR,  MICH.     (See  LUOe  Traverse  Bay). 


Appropriations. 

1890,  $15,000,  91,  2671. 
1892,  20,000,  02,  2315. 
1894,  10,000,  95,  2820. 
1896,  8,000,  96,  2720. 
1899,  20,000,  99,  2950. 

Total,  73,000 

Commerce. 

Ihresent  and  prospective  commerce  of 
the  locality,  90,  2670. 

Contracts. 

1S95.  Hughes  Bros.  &  Bangs,  break- 
water construction,  $26,730.55,  95,  2820. 

Engineers. 

Chief  op  Engineebs.  Beports,  89, 306; 
90,  274;  91,336;  92,  321;  98,  379;  94, 
353;  95,  388;  96,  343;  97,434;  98,423; 
99,  504;  1900,  568. 

Engineebs  in  Charge: 

Lt.  Col.  8.  M.  Mansfield,  1888-90.  Be- 
port,  90,  2668. 

Maj.  W.  Ludlow,  1890-93.  Beporte, 
90,  2673;  91,  2670;  92,  2314;  93,  2910. 

Lt.  Col.  G.  J.  Lydecker,  1894-96,  1898. 
Beports,  94,  2235;  95,  2818;  96,  2718; 
98,  2535. 

Capt.  C.  McD.  Townsend,  1897.  Be- 
port,  97,  2944. 

Capt  C.  Harding,  1899-.  Beports,  99, 
2949;  1900,  3932. 

Assistant.  Lt.  J.  E.  Kuhn.  Beport, 
90,  2669. 


Operations. 

1 894-9  5.  West  breakwater  in  coarse 
of  construction,  95,  2810. 

1  §9  5-96.  400  f .  western  breakwater 
constructed  and  200  f.  of  the  northern 
breakwater  completed,  96,  2719. 

l§96-97.  The  western  arm  of  the 
breakwater  extended  200  f.,  97,  2944. 

189  7-9 §.    70  cords  of  riprap  stone 

E laced  on  inshore  section  of  the  west 
reakwater  to  supply  voids  caused   by 
heavy  seas,  98,  2536. 

1898-1900.  Preparations  made  for 
repairing  breakwaters,  1900,  3932. 

Physical  characteristics. 

Description  of,  90,  2674. 

Projects. 

By  Maj.  Ludlow,  1890,  constructing 
breakwater  extending  550  f.  offshore 
from  a  point  westward  of  the  landing  to 
26  f .  of  water,  and  thence  extending  east- 
ward about  1,200  f.,  so  as  to  overlap  the 
landing  and  inclose  a  sheltered  area  open 
to  the  eastward  of  about  12  acres;  ^i- 
mate,  $170,000,  90.  2675;  91,  2671. 

In  1892  the  project  was  modified  and 
limited  to  reconstructing  the  existing 
landing  pier  of  solid  crib  work,  with 
an  arm  extending  eastward,  estimate, 
$70,000,  92,  2314. 

Survey. 

Surveys  for  harl)or  of  refuge  ordered  by 
act  of  Aug.  11,  1888,  made,  1889,  under 
direction  of  Maj.  Ludlow,  90,  2673. 

Maps.     96,  2722. 


PnULADEI^PHIA,   PA.    (Establishment   and   regulation    of  the 

port  irarden's  line). 


Euf^lnecrs. 

Chief  of  Engineers.  Reports,  73, 83, 
886;  74,  93. 

Board  of  Engineers: 

Convened  in  Apr.,  1873.  Considered 
the  subject  of  *'the  imperfect  and  uncer- 
tain condition  of  the  port  warden's  line 
of  Philadelphia  and  adjacent  waters." 
Recommended  that  the  subject  be  referred 
to  the  municipal  authorities  of  Philadel- 
phia, 78,  887.     (Col.  Woodruff,  Lt.  Cols. 


Wright,  Newton,  and  Kurtz,  and  Maj. 
Craighill.) 

Engineers  in  Charge: 

Lt.  Col.  J.  D.  Kurtz.  Reports,  74,  ii, 
145,  146;  77,  270. 

Capt.  W.  Ludlow  in  temporary  charge, 
1877,  78,  431. 

Col.  J.  N.  Macomb.  Reports,  78,443; 
79,  462. 

SnrTcy. 

By  U.  S.  Coast  Survey,  1878,  78,  443. 


PHILADELPHIA,    PA.,    AND    CAHDEIV,    N.    J.     (Harbor 

beti¥een).      (See  Delaware  River j  N.  J.  and  Pa.) 


Appropriations. 

iftftfi  J     $5,000  (survey),  88,  678. 
^^^®'\fl500,000,  89,  863. 

1890,  200,000,  90,  884. 

1891,  300,000,  92,  911. 

1892,  41,000,  92,  911. 

1893,  500,000,  94,  839. 


1894,  250,000,  95,  1035. 

1895,  850,000,  95,  1035. 

1896,  600,000,  96,  901. 

1897,  694,000,  97,  1207. 

Total,  3,940,000 


a  Not  to  exceed  9300,000  of  the  amount  to  be  applied  to  purchase  of  Islands,  provided  that  no  part 
thereof  be  expended  until  title  to  the  lands  be  acquired  and  vested  in  the  United  States  without 
charge  to  the  latter  beyond  said  9300,000. 
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PHIliADEJLPIIIA,   PA.,   ANO    CAMllfiSI,  M.   M.    (Mmxtwr 

betureen) — Continued. 


CkHnmeree. 

Existing  commerce  and  necessity  for 
increased  channel  facilities,  88,  684,  687. 

€ontracC0« 

1§93.  Ja&  A.  Mundy  &  Co.,  dredg- 
ing, 10}  cents  pner  c.  y. ;  depositing  and 
spreading  material  on  Lea^e  Island,  9} 
cents  per  c.  y.,  92,  907.  Tune  for  com- 
pletion of  contract  extended,  92,  911. 

In  1892  the  contract  of  J.  A.  Mundy  & 
Co.  was  annulled,  93,  1154. 

1§93.  American DredgingCo.,  dredg- 
ing, 14.2  cents  per  c.  y.,  removal  of  revet- 
ment at  11.90  per  1.  f.,  depositing  and 
spreading  dredged  material  on  League 
Island  at  16  cents  per  c.  y.  ($3,403,780), 
98,  1165. 

Kngflncers. 

Chief  of  Enoinebrs.  Reports,  88, 
78,  86;  89,  96;  90,  86;  91,  425;  92,  112; 
93,  121;  94,  108, 110;  96, 124;  96,  112; 
97,  144;  98,  147;  99, 168;  1900,  193. 

Boards  of  Enotneebs: 

Convened  at  Philadelphia,  1888,  to  re- 
port upon  a  ^lan  for  the  removal  of 
Smith,  Windmill,  and  Pettys  islands,  in 
the  Delaware  River  between  Philadel- 
phia and  Camden.  Report  88,  679. 
(Col.  Craighill  and  Lt.  Cols.  Comstock 
and  Robert.) 

U.  S.  Commission  advisory  to  the 
board  of  harbor  commissioners  of  the 
port  of  Philadelphia.  Report,  88,  718, 
720.  (Capt  White,  U.  8.  N.;  H.  Mitch- 
ell,  U.  S.  C.  &  G.  8.,  and  Lt.  Col.  Rob- 
ert.) 

Convened  at  Philadelphia,  Oct.  10, 
.1890,  by  8.  O.  No.  20,  to  report  upon  the 
establishment  of  harbor  lines  in  the  port 
of  Philadelphia.  Report,  91,  1122. 
(Cols.  Craiffhill  and  Comstock,  and  Maj. 
Raymond. ) 

Enginbeks  in  Charge: 

Lt.  Col.  H.  M.  Robert,  1888-90.  Re- 
ports, 88,  678,  722;  89,  863. 

Maj.  C.  W.  Raymond,  1890-.  Re- 
ports, 90,  882;  91,  1121;  92,  906,  913, 
914;  93,  1152;  94,  836;  95,  1032;  96, 
897;  97,  1205;  (Lt.  Col.)  98,  1085;  99, 
1328,  (final  report)  1330;  1900, 1566. 

lieg^iilatlon. 

L^al  proceedings  for  the  condemna- 
tion of  Smith  and  Windmill  idands,  89, 
863;  90,  883. 

The  State  of  Pennsylvania  and  the  city 
of  Philadelphia  enacted  laws  to  btcilitate 
the  reconstruction  of  the  Philadelphia 
water  front  in  accordance  with  the  proj- 
ect of  the  U.  S.,  93,  1154. 

A  resolution  was  passed  by  the  le^sla- 
tuie  of  New  Jersey  asking  for  a  modifica- 


tion of  the  project  for  the  oonstraction  of 
a  dike  at  Fishers  Point,  N.  J.,  96,  1096. 
The  State  of  Pennsylvania  neased  a  law 
providing  for  at  least  150  f.  distanoe  be- 
tween wharves,  97,  1208. 

OlMlrncttoiis. 

In  1894  the  State  quarantine  commis- 
sion complained  that  the  dredged  mar 
teriai  deposited  back  of  Tinicum  Island 
was  obstructing  the  channel,  95, 1041. 

In  1894  the  Navy  Department  com- 
plained that  the  deposit  of  dredged  ma- 
terial in  the  vicimty  of  Leaeue  Island 
was  causing  shoaling  m  front  ca  its  docks, 
96,  1044. 

In  1896  the  citizens  of  Gloucester  and 
Salem  Counties,  N.  J.,  protested  against 
the  dumping  of  dredgea  material  in  Hog 
Neck  channel,  96,  904. 

Operatloiis. 

1  §90-91.  10,318  c.  y.  dredged,  9S, 
908 

1991-93.  312,111  c  y.  dredged  and 
2,330 1.  f.  of  revetment  removed,  99,  908, 
910. 

1S9SI-93.  5,495  1.  f.  of  revetment 
removed,  596,108  c.  y.  dredged  from 
Windmill  Island,  and  327,228  c.  y.  de- 
posited on  League  Island,  98,  1154. 

1S93-94.  14,839  1.  f.  of  revetment 
removed,  4,924,390  c.  y.  dredged  from 
Windmill,  Smith,  and  Petty  islands,  and 
1,021,123  c.  y.  deposited  on  League  Is- 
land, 94,  838. 

1  §94-95.  2,184  1.  f.  of  revetment 
were  removed,  4,597,365  c  y.  were 
dredged  from  Smith  and  Petty  islands, 
and  719, 526  c  y .  were  deposited  on  League 
Island,  96,  1033. 

l§95-96.  4,488,837  c.  y.  were 
dredged,  and  634,245  c  y.  were  de- 
posited on  League  Island,  96,  899. 

1  §96-9  7.  3,956,027  c.  v.  were 
dredged  from  harbor,  and  the  aepodt  of 
material  at  League  Island  was  completed 
by  the  addition  of  594,766  a  y.,  97, 1206. 

l§97-9§.  2,978,295  c.  y.  were 
dredged,  98,  1085. 

l§9§-99.  Removal  of  piojectinff 
points  of  rock  oppoeito  Rush  street  ^a 
below  Cramp's  snipyard,  99, 1329. 

Physfeal  c^haracteristfct. 

Description  of  Smith,  Windmill,  and 
Petty  islands,  88,  680. 
Physical  results  of  the  work,  99, 1335. 

PiiTate  (city)  i¥ork. 

Reconstruction  of  water  fronts,  99, 
1336. 

Pier  extensions,  94,  838;  96,  1034, 
1051;  96,  900;  97,  1206;  98,  1086. 

Projects. 

By  the  joint  resolution  of  Feb.  17, 1888, 
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PHULADELPHIA,  PA.,  Aim  CAHPBlff,  N.  J.  (Harbor  be- 
tween ) — Continaed. 


$6,000  was  appropriated  for  a  survey  of 
the  river  between  the  cities  of  Philadel- 
dbia  and  Oamden,  and  the  Secretarv  of 
War  aatliorized  to  appoint  a  boara  of 
en^eers  to  examine  and  report  upon 
this  pwrt  of  the  river. 

By  board  of  ensineers,  1888,  improve- 
ment of  the  Deuiware  River  between 
Philadelphia,  Pa.,  and  Camden,  N.  J., 
by  the  removal  of  Smith,  Windmill,  and 
a  portion  of  Petty  islands  and  adjacent 
ahoalB,  secoring  a  channel  from  Kaighns 
Pointlo  FiflherB  Point  2,000  f .  wide.  The 
depth  of  channel  on  the  Pennsylvania 
sioe,  commencing  about  300  f .  from  the 
present  wharf  Ime,  so  as  to  admit  of 
wharf  extension,  to  be  26  f.,  m.  I.  w.,  for 
1,000  f. ;  the  depth  across  the  remaining 
half  of  the  channel  to  decrease  from  26  to 
12  f.  on  ttie  New  Jersey  side;  estimate 
$3,500,000,  88,  682, 684.  (Col.  Craiffhill 
and  Lt.  Cols.  Comstock  and  Robert ) 

The  project  for  the  improvement  of  the 
harbor  was  modified  by  act  of  Mar.  3, 
1891,  to  provide  for  the  deposit  of  ma- 


terial on  League  laland,  and  the  cost  of 
dredging  under  this  additional  condition 
was  estimated  at  $3,053,000,  98,  1153. 
The  act  of  July  13, 1892,  modified  the  act 
of  1891  so  as  to  provide  for  the  deposit  of 
material  at  other  places  as  well  as  at 
Leaeue  Island,  93,  1153. 

Harbor  lines  established  by  Secretary 
of  War,  1894,  94,  864. 

In  1895  Maj.  Raymond  estimated  that 
the  total  amount  of  material  required  to 
be  removed  during  the  entire  work  would 
amount  to  21,046,000  c.  y.,  96,  900. 

Bv  Maj.  Raymond,  1898,  survey  to  in- 
clude gaugings  of  the  flow  and  determina- 
tions of  the  velocities  of  the  current  in  the 
harbor,  etc.,  cost,  $11,200,  98,  1086. 

(Surreyv. 

Minor  surveys  and  examinations,  95, 
1034;  96,  899;  97,  1206;  98,  1085;  99, 
1329. 

Maps.  88,  682;  95,  1034;  98,  1086; 
99,  1338. 


PHUiIPPIBIi:   ISLiAJVDS.     (See  Miscellaneoua  Index-Surveys.) 

PlABTKATAim  RlYEaft,  TA. 


Chief  of  Enoinsers.    Report,  84, 163. 
Enoinsbb  in  Charqb.    S.  T.  Abert,  U. 
8.  Agent.    Reports,  84,  1013,  1014. 

Plana. 

By  8.  T.  Abert,  1883,  excavating  chan- 
nel 200  f .  wide  and  11  f .  deep  through  the 


bar  at  the  mouth,  estimate,  $58,533,  or 
for  a  channel  of  same  depth  and  150  f . 
width,  $43,900,  84,  1015,  1016. 

Sarrcy. 

Ordered  by  act  of  Aug.  2,  1882,  made, 
1883,  under  direction  of  8.  T.  Abert  (see 
Prqjects)y  84,  1014. 


PIERRE  BAYOIJ,  LA.     (See  Red  River,  La.;  Tones  Bayou.) 


Appropriation. 

1884,  $8,600,  86,  232  (survey). 
The  act  of  July  5,  1886,  provided  for 
completing  survey,  86,  229,  459. 

fin^neera. 

Chief  of  Enginbbbs.  Reports,  88, 
213;  84,  221,  227;  85,  232;  86,  229;  87, 
194;  88,  171. 

Engineers  in  Chabge: 

Capt  A.  M.  Miller,  1883.  Report,  88, 
1139. 

Capt  £.  Beigland,  1885-86.  Reports, 
85,  1487;  86,  1343. 

Capt.  J.  H.  Willard,  1886-87.  Report, 
87  1453. 

dapt  W.  L.  Fisk,  1888.  Report,  88, 
1258. 

Assist  antb: 
J.  Bimey.    Report,  88,  1139. 
H.  Vance.    Report,  85,  1491. 

Operatiom. 

1887-88.  84  snags  and  65  logs  and 
trees  removed  from  channel  88,  1258. 


Phyilcal  characCerlaticss. 

Description  of,  bayou,  85,  1478, 1491; 
86,  1343;  88.  1259. 
Description  of  raft,  85,  1488. 

Plans. 

History  of  previous  plans.  85,  1489. 

By  Capt.  Miller,  1883,  for  removing 
raft  from  Bayou  Pierre;  estimate,  $100,- 
000,  88,  1139. 

Projecta. 

Bjr  Maj.  Heuer,  for  improving  bayou  to 
a  point  16  miles  above  its  mouth  by  re- 
moving logs,  snags,  and  trees;  estimate, 
$20,000,  85,  1444.  Project  completed  in 
1886,  87,  1882. 

Sunre^s. 

Examination  made  under  the  direction 
of  Capt.  Miller,  1883,  88,  1139. 

Survey  ordered  by  act  of  July  5,  1884, 
made  under  direction  of  Capt.  Bergland, 
85,  1487;  86,  1343;  87,  1453. 

Maps.  Red  River  in  vicinity  of  Bayou 
Pierre,  85,  1490. 
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PDBRRE  BAYOIJ,  MIM. 


Appropriation. 

1886,  $5,000,  87,  1383. 

Commerce. 

None,  87,  1383: 

Enf^neers. 

Chief  of  Emginbkrs.   Reports,  86, 226; 
87,  185. 

Engineers  in  Charge: 

Capt.  T.  Turtle,  1885.    Report,  86, 1439. 

Maj.  W.  H.  Heuer,  1885.    Reports,  86 , 
1440;  87,  1382. 

Operations. 

l§§6-§7.    Obetnictionfi  from  moutli 


to  a  point  16  miles  above  removed,  87, 
1382. 

Physical  characteristics. 

Bayou  described,  86,  1444;  87,  1382. 

I 

I  Projects. 

By  Maj .  Heaer,  for  removing  logs,  snags, 
and  trees  to  a  point  16  miles  above  mouth ; 
estimate, $20,000, 86, 1444.  Project  com- 
pleted in  1886,  87,  1382. 

Surveys. 

Examination  ordered  by  act  of  Jul^ 
5,  1884,  made  under  direction  of  Maj. 
Heuer,  86,  1440. 


PIOEOIV  RITER,     (See  Plnquetnine  Bayoa,  La,) 
PlOfiOlW  RIYER,  ]IIICH.<<    (See  CasevUU  Harbor.) 


Commerce. 

Local,  87,  2208. 

En«^neers. 

Chief  of  Engineers.    Report,  87, 286. 
Engineer  in  Charge.     Capt.  D.  W. 
Lockwood.     Report,  87,  2207. 


Physical  characteristics. 

Description,  87,  2207. 

Surrey. 

Examination  ordered  by  act  of  Aug.  5, 
1886,  made,  1887,  under  direction  of  Capt. 
Lockwood  ( report  unfavorable),  87, 2207. 


PIO  RITER.     (Bee  SUmrUon  River,  Va. ) 

PIBJE  CREEK,  \¥\%.     (See  Kenosha  Harbor,) 

PILORIM  ROCK,  EAST  RIVER,  N.  Y.     (See  East  River,  K  Y.) 

PINERLUFF,  ARK.     (See  Arkansas  River. ) 


PINE  ISL.AIVD  HARROR,  F1.A.     (See  CharloUe  Harbor. ) 
PINE  RIVER,  AT  ST.  CLAIR  CITY,  RICH.     (See  ^.  C^air  River.) 


Appropriations. 

1875,  fl  15,000,  76,  280. 
1896,   5,000,  97,  3024. 
1899,   5,560,  00,  2995. 

Total,    15,560 

Commerce. 

Requirements  of  commerce  discussed, 
78,  m 
Description  of,  increasing,  08,  2955. 

Contracts. 

IS 76.  For  dredging,  awarded  and 
work  under  it  satis^torilv  executed; 
appropriation  exhausted  and  work  stop- 
ped, June  10,  1876,  76,  ii,  541. 

1S96.  Carkin,  Stickney  &  Cram, 
dredging  46,326  c.  y.  at8|  cents  perc.  y., 
8.  m.,  07,  3024. 


ISOO.  J.  Rooney,  dredging,  9i  cents 
per  c.  y.,  s.  m.,  1000«  3990. 

Engineers. 

Chief  OF  Enoineebs.  Reports,  73,  4i, 
42;  76,52;  76, 105;  86,  332;  80,  319;  03, 
388:  06,348,351;  06,  397;  07,  447;  08, 
434;  00,  516;  1000,  581. 

Engineers  in  Charge: 

Maj.  G.  Weitzel,  1873-76.  Report  on 
survey,  73,  306.  Orders  reconnoissance, 
76,  280.     Report,  76,  ii,  541,  542. 

Lt.  Col.  O.  M.  Poe,  1885-89.  Reports, 
86,  2183;  80,  2282. 

Maj.  W.  Ludlow,  1893.  Report,  08, 
2954. 

Lt.  Col.  G.  J.  Lydecker,  1895-.  Reports, 
06,  2744;  07,  3024;  08,  2588;  00,  2995; 
1000,  3989. 


a  Survey.    Report  Jan.  80, 18S7,  estimate  $83,800.62  (H.  Doc.  No.  482,  6&th  Cong.,  2d 
a  Improvement  of  junction  of  Pine  and  St.  Clair  rivers. 


) 
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A.88I8T  A  NTS  I 

H.  A.  Ulffere.     Report,  78,  306. 
Capt.  A.  N.  Lee.     Report,  76,  ii,  541. 
0.  B.  Wheeler.    Report,  85,  2184. 
B.  H.  Maehle.    Report,  98,  2955. 

Eiitiinatet.     ( See  Plans  and  Projects. ) 

No  original  estimate  made;  $5,000  ap- 
propriated, and  the  work  was  completed 
lor  that  amount,  76,  ii,  542. 

Operations. 

1  §75-76.  Dredging  under  contract 
awarded.  Work  commenced  Dec.  1, 
1875;  suspended  Dec.  20,  1875;  resumed 
Apr.  20,  1876;  complete  June  10,  1876. 
A  channel  through  the  bar  of  12  f.  in 
depth,  and  0  f.  depth  of  channel  in  river, 
was  secured,  ample  to  meet  all  the  re- 
quirements of  navigation,  76,  ii,  541,  542. 

1 896-97.  46,326  c.  v.,  s.  m.,  dredged, 
07  3024. 

i  §99-1900.  36,652  c.  y.  dredged, 
1900,  3990. 

Pliytical  characteristics. 

Described,  78,  306;  75,  280;  76,  ii, 
541;  98,  2955. 

A  small  stream,  150  f.  wide,  flowing  into 
the  St.  Clair  River,  98,  2955. 

Plans. 

In  1884  Lt.  Col.  Poe  did  not  think  that 
the  commerce  of  the  river  justified  im- 
provement of  the  stream,  85,  2183. 

In  1888  Col,  Poe  considered  the  exist- 
ing channel  facilities  sufficient  for  ex- 
istmg  commercial  requirements,  and  did 


not  recommend  further  improvments, 
89, 2283. 

Project. 

By  Maj.  Weitzel,  1875,  removal  of  a  bar 
by  dredging  at  the  mouth  of  Pine  River, 
and  clearing  a  channel  up  the  river  as  far 
as  the  appropriation  would  admit,  76, 
105,  ii,  541,  542. 

Lt.  Col.  Ly decker  estimated,  1895,  it 
would  cost  $10,560  to  improve  the  stream, 
95,  2745;  by  dredging  upstream  from  its 
mouth  2,500  f.  a  channel  100  f.  wide  and 
14  f.  deep,  and  thence  for  3,300  f.  a  chan- 
nel 75  f.  wide  and  12  f.  deep,  the  plan  of 
improvement  adopted,  97,  3024. 

Surveys. 

Ordered  by  act  approved  March  3, 1873, 
assigned  to  Maj.  Weitzel,  78,  41,  42; 
made  under  his  direction  by  H.  A.  Ulffers, 
1873.    Report,  78,  306. 

Reconnoissance  by  order  of  Maj.  Weit- 
zel, 1875,  75,  280. 

Examination  ordered  by  act  of  July  5, 
1884,  made  under  direction  of  Lt.  Col. 
O.  M.  Poe.  Report  (unfavorable),  85, 
2183. 

Examination  ordered  by  act  of  Aug.  11, 
1888,  made,  1888,  under  airection  of  Col. 
Poe  (report  unfavorable],  89,  2282. 

Examination  ordered  oy  act  of  July  13, 
1892,  made  under  direction  of  Maj.  Lud- 
low, 1893  (report  favorable),  98,  2954. 

Survey  ordered  by  act  of  Aug.  17, 1894, 
made  by  Lt.  Col.  Lydecker,  1895  (see 
Projects),  95,  2745. 

Minor  surveys,  99,  2995. 


PINE  RIVER  (Ray  County),  SAOINAW  RAT,  IMICn. 


Engineers. 

Chief  of  Enoixeerh.  Reports,  70,  32, 
46;  71,  45;  72,  42;  78,  41. 

Engineer  in  Charge.  Maj.  ().  M.  Poe, 
1870-73.     Reports,  7 1 , 1 88 ;  78 ,  300. 

AssiOTANT.  H.  A.  Ulffers.  Report,  78, 
301. 

Plans. 

By  Maj.  Poe,  1871,  dredging  a  chan- 
nel through  the  bar  at  the  mouth  of  the 
river  7  f.  in  depth;  estimate,  $7,500,  71, 
188. 

By  H.  A.  Ulffers,  1873,  dredging  a  chan- 


nel through  the  bar  at  mouth  of  the  river 
9  f.  in  depth;  estimate,  if  bottom  be  rocky, 
$27  300;  if  free  from  rock,  $12,740,  78, 
301.  '*The  harbor,  if  made,  can  be 
of  no  general  importance,  and  is  not 
required  as  a  harbor  of  refuge.  *  ^  Extract 
from  reports  of  Maj.  Poe,  71,  189;  78, 
301. 

Surveys. 

By  officers  of  the  lake  survev,  1857, 
71,  188. 

By  H.  A.  Ulffers,  1872,  under  direction 
of  Maj.  Poe.     Report,  73,  300,  301. 


PISTE  RIFER,  ]fII]V]V.    (iSee  Afississippi  River j  reservoirs. ) 
PINJKEPOO  RIVER,   19IICH.    {See  Port  Orescent,  Mich.) 


Engln<^ers. 

Chief  of  Engineers.   Report,  87, 294. 
Enoinbbr  in  Charge.    Lt.  Col.  O.  M. 
Poe,  1886.    Report,  87,  2274. 

Physleal  eharaeteri sties. 

Description  of,  87,  2274. 
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Survey. 

Examination  ordered  by  act  of  Aup.  5, 
1886,  made,  1887,  under  direction  of  Lt. 
Col.  Poe  (report  unfavorable,  cost  too 
great) ,  87,  2274. 
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PlSCATAqUA  BIYER,  HUB.  AND  IV.  H.a    (See  Berui/ik  Branch;  Cocheco 

River,  K  H. ) 


Approprlatloni. 

1826,      «$200,  survey,  act  May  20. 
1828,     «>  8,000 
1832,        &  250 


Total,      8,450 


Engineers. 

Chief  of  Engineebs.     Report,  84, 73. 
Engineer   in   Charge.     Col.    C.   E. 
Blunt.     Report,  84,  485,  486. 


Phytlcal  charaeterltttcs. 

Locality  described,  84,  486. 

Plans. 

By  Col.  Blunt,  1883,  improving?  the  Pia- 
cataqua  River  by  a  lock  and  dam  just  be- 
low the  mouth  of  Great  Bay,  estimate, 
$710,000,  84,  487,  489,  490. 

§arvey. 

Ordered  by  act  of  Aug.  2,  1882,  made 
under  the  direction  of  Col.  Blunt,  84, 485, 
486. 


PISCATAHTAY  CREEK,  MB. 


Commerce. 

Local,  91,  1281. 

Engineers. 

Chief  of  Engineers.  Reports,  84, 
163;  91,  145,  1279. 

Engineers  in  Charge: 

8.  T.  Abert,  U.  S  Agent.  Report,  84, 
1005. 

Lt.  Col.  P.  C.  Hains,  1890.  Report, 
90,  1280. 


Physical  characteristics. 

Description  of,  91,  1280. 

Surveys. 

Examination  ordered  by  act  of  Sept. 
19,  1890,  made,  1890,  under  direction  of 
Lt.  Col.  Hains  (report  unfavorable),  91, 
1280. 

Examination  ordered  bv  act  of  Aug.  2, 
1882,  made,  1882,  undei  direction  of  S.  T. 
Abert  (report  unfiivorable),  84,  1005. 


PISCATAWAY  CREEK,  ¥A. 


Engineers. 

Chief  of  Engineers.  Reports,  84, 
163,  91,  146,  1289. 

Engineers  in  Charge: 

S.  T.  Abert,  U.  S.  Agent.  Report,  84, 
1006. 

Lt.  Col.  P.  C.  Hains,  1890.  Report, 
91,  1289. 

Physical  characteristics. 

Description  of,  91,  1289. 


Surveys. 

Examination  ordered  by  act  of  Aug.  2, 
1882,  made,  1883,  under  direction  of  S. 
T.  Abert  (report  unfavorable),  84,  1006. 

Examination  ordered  by  act  of  Sept. 
19,  1890,  made,  1890,  under  direction  of 
Lt.  Col.  Hains  (report  unfavorable),  91, 
1290. 


PITTSBURG  HARBOR,  PA. 


ApproprI  atlon . 

1899,  1110,662.90,  99,  2398. 

Commerce. 

Pittsburg  Harbor  is  the  terminus  of 
4  Ohio  River,  4  Monongahela  River,  and 
1  AUtt^heny  River  packet  lines;  and  be- 
sides harboring  coal  fleets  waiting  to  de- 
scend the  Ohio  River,  a  large  local  com- 
merce is  accommodated  at  times  with 
inconvenience,  99,  420,  2400. 

The  average  yearly  tonnage  of  coal 
boated  down  the  Ohio  River  from  Pitts- 
burg, for  the  10  years  ending  1897,  was 
2,836,390;  1896,  nearly  4,000,000  tons; 
total  water-borne  tonnage  at  the  harbor, 
1896,  about  7,500,000  tons;  1899,  about 
8,813,000  tons,  99, 2399,  2400;  1900,483. 


Enf^lneers. 

Chief  of  Engineers.  Reports,  99, 
419;  1900,  481. 

Engineer  in  Charge.  Maj.  C.  ^.  Pow- 
ell, 1899-.   Reports,  99, 2397;  1900,3254. 

Obstructions. 

Encroachments  on  harbor  by  fillings 
and  structures,  99,  2400. 

36  applications  for  approval  of  bridge 
plans  and  changes  of  harbor  lines  and  for 
permits  for  projecting  structures,  re- 
ported upon,  1900,  3255. 

Operations. 

1§99-1900.  30,565  c.  y.  dredged; 
27  large  stones  removed;  Brunot  Island 
dam  raised;  arrangements  made  for  re- 


o Survey— report,  1826.  estimate.  1^7,673.25.    (H.  Doc.  No.  482, 55th  Cong.,  2d  sees.) 
b  Removing  obstruction,  Berwick  Branch. 
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PITTSBURG  HARBOR,  PA.— Continued. 


moval  of  abandoned  structures  in  the 
Monongahela  River;  systematic  location 
and  permanent  marking  of  established 
harbor  lines  in  progress;  prevention  or 
stoppage  of  deposits  over  the  banks;  im- 
proper dumping  in  the  rivers,  and  en- 
croachments of  unauthorized  structures 
beyond  harbor  lines  accomplished  by 
thorough  patrol  and  inspection,  1900, 
3254. 

Pliyfilcal  characteiittles. 

Pittsburg  Harbor  extends  from  the 
Davis  Island  dam  m  the  Ohio  River  to 
the  site  of  Allegheny  River  dam  No.  2,  and 
on  the  Monongahela  River  to  McKees- 
port,  at  the  mouth  of  the  Youghiogheny 
River,  99,  2399. 

The  Monongahela  River  part  of  the 
harbor  serves  as  a  refuge  from  AU^heny 
River  ice,  99,  420. 

Plicate  (State)  urork. 

In  1858  the  State  of  Pennsylvania, 
through  a  board  of  commissioners  and  at 
an  expense  of  $40,000,  had  a  complete 
survey,  and  detailed  maps  made  of  the 
rivers  at  and  near  Pittsburg,  99,  2401. 

ProJeetA. 

By  Maj.  Powell.  1897,  to  dredge  a  chan- 
nel throughout  the  lower  harbor,  where 
needed,  10  f.  deep  at  p^ol  level  and  500 


f.  wide  below  Smith  field  Street  Bridge, 
Monongahela  River,  and  above  this  bridge 
and  in  the  Allegheny  River  of  a  less 
width,  and  1  limited  by  lines  from  ends 
of  channel  spans  of  adjoining  bridges; 
to  raise  the  old  riprap  stone  dam  across 
Brunot  Island  channel,  Ohio  River,  and 
protect  its  surface  by  large  and  fiat  pieces 
of  stone,  but  leaving  a  channel  way  of  5  f. 
depth  at  pool  surface;  to  remove  aban- 
doned structures  and  unauthorized  and 
obstructive  fillings  projecting  from  the 
bank  beyond  the  harbor  line  in  cases 
where  it  is  impossible  to  secure  removal 
except  at  expense  of  the  United  States; 
to  mark  harbor  lines  and  conduct  inspec- 
tion and  patrol  for  execution  of  law  to 
protect  and  preserve  harbors;  to  annu- 
ally maintain  the  works;  make  local  sur- 
veys and  measurements,  and  prepare 
harbor-line  plats;  estimate,  1110,662.90, 
and  $10,000  annually  inspection  and  pa- 
trol, 99,  420. 

Examination  of  Pittsburg  Harbor,  with 
view  to  preserving  it  from  unauthorized 
encroachmentiB  and  other  damage;  to 
dredging,  marking  harbor  lines,  and  pa- 
troling  harbor,  ordered  by  the  Senate's 
resolution  of  June  25,  1897;  report  sub- 
mitted, 1897,  by  Maj.  Powell  (see  Proj- 
ects), 99,  2399. 


PLAqiJEinOfE,  ORAND  RIVER,  A!¥B  PIGEON  BAYOUS,  LA. 

(See  Plaquemine  Bayou,  La. — securing  banks  at  mouth.) 


Appropriations. 

1888,  $100,000,  89,  1490. 
1890,   100,000,  90,  1747. 

1892,  « 150,000,  92,  1493. 

1894,  fl  110,000,  96,  1759. 

1896,  020,000,  96,  1500. 

1897,  350,000,  97,  1761. 

1899,  400,000,  99,  1845. 

1900,  200,000,  1900,  2254. 

Total,  1,430,000 

Commerce. 

Estimated  future  importance  when  im- 
provements would  be  completed,  98, 
1820;  96,  1499. 

Freight  rates  reduced  by  opening  of 
Grand  River  and  Pigeon  bayous  route, 
94,  1362. 

Increasing  in  extent  and  importance, 
due  to  improvements  effected,  95,  1758. 

From  Jan.  1  to  Dec.  31,  1900,  the  com- 
merce amounted  to  111,750  t.,  1900, 
2253. 

Contracts. 

1§95.  E.  A.  Burris,  constructing 
cofferdam,    excavating    and    piling    of 

aOf^rhich  sum  $10,000  may  be  applied  to 


foundation  for  lock,  $93,250,  96,  1759. 
Supplemental  contracts,  in  1896,  etc.,  98, 
1471. 

1  §96.  H.  P.  Dill  worth,  hire  of  dredg- 
ing plant,  $37.90  per  day,  96,  1761. 

I§9§.  Stewart  &  Co.,  constructing 
lock  and  approaches,  $501,757.60,  98, 
1473. 

1§99.  C.  Clarke  &  Co.,  excavating 
for  improving  Bayou  Plaquemine,  13.98 
cents  per  c.  y.  f $143, 645. 76),  99,  1846. 
J.  H.  Gardner  &  Co.,  dredge  boat  and 
crew,  $46.49  per  day  of  8  hours.  Otis 
Elevator  Co.,  machinery  and  power  house 
for  lock,  $114,000,  1900,  2254,  2255. 

Engineers. 

Chief  of  Engineers.  Reports,  80, 146 
81,  197;  82, 194;  87, 188, 1405;  88,169 
89,  198,  203;  90,  178,  182;  91,  225,  231 
92,  218,  223;  93,  243;  94,  224;  95,  249 
96,218;  97,282;  98,272;  99,325;  1900, 
369. 

Board  of  Engineers.  Convened  at 
New  Orleans,  July  17,  1891,  by  S.  O. 
No.  41,  to  examine  and  report  upon  Maj. 
Quinn'g  project  for  lock  at  the  mouth 
of  the  bayou.     Report,  92,  1496,   1498. 

inxDroving  Pigeon  Bayou  and  Grand  River. 
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(Col.  Craighill  and  Majs.  Mackenzie  and 
Quinn. ) 

Engineers  in  Charge: 

Maj.  A.  Stickney,  1882^5.  Reports, 
82,  1416;  85,  2973. 

Capt.  T.  Turtle,  1885-86.  Report,  86, 
1431. 

Maj.  W.  H.  Heuer,  1887.  Reports,  87, 
1406,  1407. 

Capt.  W.  L.  Fisk,  1888-91.  Reports, 
89,  1490;  90,  1746. 

Capt.  D.  C.  Kingman,  188^91.  Re- 
ports, 89,  1533;  90,  1761. 

Lt.  J.  Millis,  1891-92.  Reports,  91, 
1867;  92,  1517. 

Maj.  J.  B.  Quinn,  1891-99.  Reports, 
91,  1824;  92,  1491,  1493;  93,  1818;  94, 
1361;  95,  1754;  96,  1496;  97,  1759;  98, 
1471*  99   1844. 

Maj.  H.  M.  Adams,  1900-.  Report, 
1900,  2261. 

AsSISTAN'rS  * 

A.  0.  Wilson.     Report,  85,  2984. 
Lt.  O.  T.  Crosby.     Report,  87, 1407. 
W.  G.  Price.     Report,  90,  1765. 
J.  I.  Conklin.     Report,  1900,  2256. 

Liegal  proceedings. 

Condemnation  proceedings  for  land 
for  site  and  approaches  of  lock,  93, 1819; 
94,  1363. 

Operations. 

l§§S-§9.  9,284  c.  y.  dredged,  89, 
1490. 

l§§9-90.  115,127  c.  y.  mud  and  689 
snags  and  logs  removed;  construction  of 
submerged  spur  dikes  begun,  90,  1747, 
1764. 

1  §90-9 1  •  Dredging  continued  in  the 
bayou,  91,  1825. 

l§91-93.  19,716  c.  y.  dredged  and 
170  logs  and  stumps  cleared  from  the 
channel,  92,  1492. 

1  §99i-93.  Dredging  boat  raised  from 
where  it  had  sunk,  and  repaired.  13,826 
c.  y.  dredged  and  over  6,000  obstructions 
removed,  93,  1818,  1819. 

1893-94.  Al)out88,000c.y. dredged, 
about  4,000  obstructions  and  4i  miles  of 
raft  removed,  94,  1362. 

l§94-95.    About32,500c.y.  dredged 
about   600   obstructions   removed,    ana 
preparations  made   for  construction    of 
lock,  95,  1756,  1757. 

1  §95-96.  83,000  c.  y.  excavated  in 
the  construction  of  lock  cofferdam,  96, 
1498. 

l§96-97.  38,635  c.  y.  dredged,  and 
about  1 ,  700  obstructions  removed .  Extra 
work  performed  on  lock  cofferdam,  etc., 
on  account  of  high- water  damages,  97, 
1760. 

l§97-9§.  About28,000c.y. dredged, 
and  about  500  obstructions  removed;  con- 
struction of  lock  begun,  98,  1471,  1472. 


1  §98-99.  Construction  of  Plaque- 
mine  lock  in  progress,  99,  1844. 

1  §99-1900.  233,600  c.  y.  dredged 
from  Plaquemine  Bayou;  2,165  obstruc- 
tions removed  from  Grand  River  and 
Pigeon  bayous;  banks  of  the  Mississippi 
River  above  dike  No.  1  repaired,  and 
construction  of  Plaquemine  lock  in  prog- 
ress, 1900,  2252,  2253. 

Physical  eiiaraelerlstles. 

Descriptionof  bavou,  82, 1417;98,1818. 

Character  of  bea  of  bayou,  87,  1411. 

High  water  a  cause  of  damage  to  works 
for  construction  of  lock,  97,  1 760,  and 
made  necessary  a  complete  revision  of 
the  plans  for  constructing  the  lock,  98, 
1472. 

The  peculiar  character  of  the  soil 
caused,  in  1897,  the  sheet  piling  sur- 
mounting the  foundation  of  the  lock  to 
overturn,  98,  1472. 

Plans. 

In  1884  Capt.  Turtle  did  not  consider 
Plaquemine  bayou  worthy  of  improve- 
ment, 85,  1431. 

In  1885  Maj.  Stickney  considered  the 
improvement  of  the  Plaquemine  route 
via  Atchafalaya  and  Red  rivers  feasible, 
estimate  $1,708,250,  85,  2973,  2984;  87, 
1406,  1412.  • 

In  1887  Lt.  Crosby  estimated  the  cost 
of  a  lock  to  connect  Plaquemine  Bayou 
with  the  Mississippi  River  at  $250,000, 
87,  1407,  1412. 

Private  iirork. 

Description  of  work  done  before  com- 
mencement of  improvement  by  the  U.  S., 
and  results,  98,  1818. 

Projects. 

By  Maj.  Stickney,  1885,  connecting 
Plaquemine  Bayou  with  the  Mississippi 
River,  via  the  Atchafalaya  and  Red  riv- 
ers, by  removing  snags,  dredging,  and 
constniction  of  a  lock  at  the  mouth  of 
the  bavou;  estimate  $1,708,250,  85,2973, 
2984;  87,  1406,  1412. 

Bv  Capt.  Kingman,  1889,  to  prevent 
further  caving  at  the  mouth  of  the  bayou 
by  the  construction  of  4  timber  and  stone 
spur  dikes;  estimate  included  in  the  cost 
of  Maj.  Stickney's  project,  90,  1762. 

Details  of  construction  of  lock  at  the 
mouth  of  the  bayou  as  proposed  by  Maj. 
Quinn  and  altered  by  the  Board  of  En- 
gineers, 92,  1494,  1498. 

Act  of  July  13,  1892,  provided  that 
Grand  River  and  Pigeon  bavous,  forming 
a  portion  of  Plaquemine  Bayou,  should 
be  improved,  93,  1819. 

By  Maj.  Quinn,  1894,  expending  the 
appropriation  of  that  year  and  the  re- 
maincier  of  the  old  appropriation  for  con- 
tinuing dredging,  constnictiDg  a  coffer- 
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dam  and  foundation  for  proposed  lock, 
and  for  removing  obstructions  in  Grand 
River  and  Pigeon  bayous,  95,  1755. 

By  Maj.  Quinn,  1899,  completing  con- 
tinuous contract  for  constructing  lock 
and  approaches,  $501,757.60;  improving 
Grand  River,  La.,  $25,000;  enlarging  bed 
of  Plaquemine  Bayou,  La. ,  from  railroad 
bridge  to  deep  water  below  Dardennes 
Bend,  for  a  1.  w.  channel  125  f.  wide  and 
10  f.  deep,  $222,012.40,  and  for  purchas- 
ing a  narrow  strip  of  land  at  Dardennes 
Bend,  in  connection  with  improving  the 
bayou,  $1,230,  99,  1844. 

Snrrejrs. 

Ordered  by  act  of  June  14,  1880,  made 


under  direction  of  Maj.  Stickney,  82, 
1416. 

Of  mouth  of  bayou,  with  a  view  to 
connecting  with  the  Mississippi  River  by 
locks. 

Also  of  the  bayou  and  other  connecting 
streams  to  form  the  best  route  to  (zrand 
Lake.  Ordered  by  act  of  Aug.  5,  1886, 
made  under  direction  of  Maj.  Heuer  (see 
Projects),  87,  1405. 

Examination  of  Big  and  Little  Pigeon 
bayous  made  by  Maj.  Quinn,  1893,  93, 
1819. 

Minor  surveys  made,  1900, 1900, 2253. 

Maps.  90, 1766;  92,  atlas,  78;  1900, 
2258. 


PLAqiJElHINE   BATOr,  L.A.   (Secnring   against   caving   at   the 

mouth  of.) 


Appropriations,  a 

1889-92,  1134,000,  94, 1386. 
1893,  72,000,  94, 1386. 


Total,         206,000 

Engineers. 

Chief  of  Enqineebs.  Reports,  98, 
252;  94,  232. 

Engineer  in  Charge.  Capt.  J.  Millis, 
1891-94.     Reports,  98, 1857;  94,  1385. 

AssierrANT.  Wm.  Garvin.  Report, 
94,  1386. 

Operations. 

1993-94.  Revetment  laid  which, 
with  the  spur  dikes,  formed  a  continuous 
Drotection  1,400  f.  below  the  site  of  the 
lock,  and  1,200  f.  above,  with  an  average 
width  of  400  f.,  94,  1386. 


Physical  characteristies. 

Description  of,  93,  1857. 
Extensive  caving,  94,  1386. 

Projects. 

By  Capt.  Millis,  1893,  deferring  transfer 
of  the  work  to  Maj.  Quinn  until  neede<l 
repairs  and  strengthening  had  been  ac- 
complished, using  mattresses,  and  rock 
paving  for  that  purpose,  93,  1858,  1859. 

In  1893-94,  for  constructing  continuous 
revetment  between  the  dikes  constructed, 
instead  of  following  the  preceding  con^ 
struction  plan,  estimate  $72,000,  in  addi- 
tion to  the  funds  on  hand,  94,  1386. 

Surveys. 

Maps.    94,  1386. 


PLATTE  RITER.     (See  Missouri  River.) 

PLATTSBIJRO  HARBOR,  N.  Y.^    (See Saranac  River,  N.  Y,) 

Appropriations— Continued. 
1888,      $7, 000. 00,  88,  2097. 
1890,      32, 500. 00,  90,  2879. 

Total,  185,680.01 


Appropriations, 

1836,  $10, 000. 00,  66,  iii,  29. 

1837,  10, 000. 00,  66,  iii,  29. 

1838,  27, 500. 00,  66,  iii,  29. 

1843,  2, 680. 01,  Treas.  Doc.  No.  373, 

1882 

1844,  10, 000. 00,  66,  Hi]  29. 

1864,   2, 000. 00,  allotment,  66,  57, 

iii,  29. 
1867,   26, 000. 00,  67,  234. 

1870,  10, 000. 00,  70,  55,  222,  224. 

1871,  15,000.00,  71,53. 

1872,  10, 000. 00,  72,  48,  271. 

1873,  10, 000. 00,  73,  49. 

1874,  5, 000. 00,  74,  56,  274. 

1879,  2, 000. 00,  79,  65,  395. 

1880,  1,000.00,  80,557. 
1886,   5, 000. 00,  86,  1902. 


Contracts. 

1§67.  L.  Whitney.  Repairs  of  break- 
water 67  242. 

1§6S.  'e.  R.  Seward,  dredging,  35 
cents  per  c.  v.,  68,  295;  69,  182,  184. 

1§73.  /.  D.  Leary,  construction  of 
breakwater,  $91.86  per  1.  f.,  73,  393;  74, 
274. 

1§73.  L.  Whitney,  construction  of 
breakwater,  $94  per  1.  f.,  73  394;  75, 
352. 


a  Allotments  from  appropriation  for  Plaquemine,  Grand  River,  and  Pigeon  bavous.  La. 
6 Survey— Report  Feb.  7, 1834,  estimate  824,003.16.    (H.  Doc.  No.  482, 55th  Cong., '2d  seas. ) 
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Engineers. 

Chief  of  Enginbebs.  Reports,  66,  2, 
iii,-17,  29;  67,  17,  34;  68,  48;  69,  42; 
70,  65;  71,  52;  72,  48;  78,  49;  74,  56; 
75.  60;  76,  57;  77,  51;  78,  57;  79,  65; 
80,  89;  81,  113;  82,  114;  83,  324;  84, 
327;  85,  355,  357;  86,  348;  87,  314;  88, 
288;  89,  341,  343;  90,  307;  91,  385;  92, 
364;  98,  417;  94,  390;  95,  426. 

Engineers  in  Charge: 

Maj.  C.  E.  Blunt,  1864;  66,  56,  57. 

Capt.  C.  B.  Reese,  1865;  66,  57,  iii,  17. 
Reports,  66,  iv,  181;  67,  249. 

Lt.  Col.  C.  E.  Blunt,  1867.  Reports, 
67,  234,  242. 

Capt.  J.  W.  Barlow,  1868-69;  68,  48. 
Reports,  68,  293;  69,  181. 

Lt.  Col.  J.  Newton,  1870-79;  70,  55. 
Reports,  70,  222,  224;  71,  254;  72,  271; 
78,  393;  74,  274;  75,  352;  78,  420;  79, 
395. 

Capt.  J.  Mercur,  in  temporary  charge, 
1877.    Report,  77,  252. 

Lt.  Col.  N.  Michler,  1880-82.  Reports, 
80,  556:  81,  722. 

Maj.  G.  L.  Gillespie,  1882-83.  Report, 
82   708 

Lt.  Col.  H.  M.  Robert,  1883-85.  Re- 
ports, 88,  1956;  84,  2155;  85,  2318. 

Maj.  M.  B.  Adams,  1885-92.  Reports, 
85,  2306;  86,  1902;  87,  2405;  88,  2097; 
89,  2447,  2458;  90,  2878;  91,  2931;  92, 
2607. 

Capt.  S.  8.  Leach,  1893-95.  Reports, 
98,  3195;  94,  2495;  95,  3235. 

Assistants: 

Lt.  C.  J.  Allen.    Report,  67,  249. 

D.  White.     Report,  77,  252. 

W.  P.  Judson.     Report,  83,  1956. 

L.  Y.  Schermerhom.  Report,  85, 
2320. 

EsUmates.    (See  Projects. ) 

By  Capt.  Reese,  1866,  repairs  to  break- 
water, ^25,512.20,  66,  iii,  17,  iv,  181; 
entire  permanent  completion,  $26,500, 
66,  iii,  29;  in  1867,  dredging  to  9  f., 
$12,500,  67,  249. 

By  Lt  Allen,  1867,  dredging  to  13  f., 
$82,326.50,  67,  234,  250. 

By  Col.  Blunt,  1867,  dredging,  $22,000 
to  $23,000,  67,  34,  234. 

By  Capt.  Barlow,  1868,  revetment, 
extension  of  breakwater,  and  dredging, 
$50,000,  68,  294. 

By  Lt.  Col.  Newton,  1870,  extension 
of  breakwater,  revetment,  and  dredging, 
$65,000,  70,  224.  In  1872,  repairs  and 
extension  of  breakwater,  $15,000,  72, 
271.  In  1879,  to  complete  required 
dredgmg,  $3,000,  79,  395. 

Operations,  a 

1§65.  Repairs  to  breakwater,  66, 
56, 57. 

a  Early  history  of  operations,  67,  235;  results  to 
wide  on  top,  with  batter  on  shore  side  of  2  upon  1 


l§66-67.  Repairs  under  contract, 
67,  34,  234. 

1  §  6  7-6  §  •  Repairs  to  breakwater 
completed,  68,  48,  293. 

186§-69.  Dredging  to  attain  depth 
of  7  f.,  69,  42,  182. 

1  §70-71.  Crib  94  f.,  in  extension  of 
breakwater,  sunk,  71,  52,  254. 

1  §7 1-73.  Crib  150  f.  sunk  and  94  f. 
superstructure  built,  72,  48,  271. 

l§73-73.  Crib  100  f.  sunk,  150  f.  su- 
perstructure  built,  78,  393,  394. 

1§  73-74.  Crib  56  f.  sunk,  100  f.  su- 
perstructure built,  74,  56,  274. 

1874-75.  56  f.  superstructure  built, 
repairs  to  old  breakwater,  75,  60,  352. 

1877-78.  Repairs  to  breakwater  and 
dredging,  78,  57,  420. 

1 8  80^8 1 .  Dredging  upon  shoals  be- 
tween mouth  of  river  and  south  w^harves, 
81   722 

1887-88.  25,000  c.  y.  dredged,  88, 
2097. 

1889-90.  3,000  c.  y.  dredged,  90, 
2878. 

1890-91.  Extension  of  breakwater 
and  renewal  of  timber  superstructure  in 
progress,  91,  2931. 

1891-93.  Breakwater  extension 
completed  and  superstructure  construc- 
tion in  progress,  92,  2608. 

1899-93.  Rebuilding  of  superstruc- 
ture of  breakwater  completed,  98,  3195. 

Pllysl<^al  characteristics. 

Description  of,  67,  235,  249;  68,  293; 
78,  421;  89,  2458. 

Plans. 

By  Lt.  Col.  Robert,  1884,  formation  of 
a  di^dged  basin  at  the  mouth  of  the  Sara- 
nac  River;  estimate,  $60,000,  85,  2319. 

By  Maj.  Adams,  1888,  repair  of  1,250 
1.  f.  of  existing  superstructure  and  con- 
struction of  300  f.  of  additional  breakwa- 
ter; estimate,  $32,500,  89,  344,  2459. 

Private  (corporate)  ivork. 

Several  hundred  f .  of  wooden  revetment 
built  by  New  York  &  Canada  R.  R.  Co. ;  a 
benefit  to  the  harbor,  77,  253. 

Projects.     {See  Estimates.) 

The  earliest  aopropriation  was  made  in 
1836;  between  this  date  and  1844,  under 
appropriations  aggregating  $57,500,  854 
1.  I.  of  breakwater,  covering  the  city 
wharves,  were  built,  66,  iii,  17;  iv,  1881. 

By  Capt.  Reese,  1866,  repairs  of  break- 
water; estimate,  $25,512.21,  66,  iv,  181; 
67, 235. 

By  Capt.  Barlow,  1868,  dredging,  revet- 
ment ana  extension  of  breakwater  300  f . ; 
estimate,  $50,000, 68, 294;  69,182. 

Between  1864  and  1869  $28,000  was 
expended  in  repairs,  66, 56;  67, 234;  68, 
293;  69, 182. 

l.sr>5,  a  breakwater  854  f.  long  of  timber  cribs  39  f. 
.  66,  iii,  17,iv,181. 
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By  Lt.  Col.  Newton,  1870,  change  in 
direction  of,  and  extension  of  breakwater 
400  f.;  estimate,  $65,000,70.  222,224;  in 
1877,  dredging  shoal,  77, 253;  79,396. 

Total  appropriations  from  1836  to  1886, 
inclusive,  1146,180. 

Surveys. 

Under  dii^ection  of  Capt  Beese,  by  Lt 
Allen,  1867.    Report,  67, 249. 

Unaer  direction  of  Lt.  Col.  Newton, 
1870,  70,  222,  224. 

Of  harbor  in  vicinity  of  city  front  and 
breakwater,  88,  1956. 


At  mouth  of  Saranac  Biver,  85,  2318, 
ordered  by  act  of  July  5,  1884;  made, 
under  direction  of  Lt.  Col.  Robert,  85, 
2318. 

Examination  ordered  by  act  of  Aug. 
11,  1888,  made,  1888,  under  direction  of 
Maj.  Adams,  89,  2458. 

Maps. 

Of  Northern  and  Northwestern  Lakes, 
showing  location  of  harbor,  66,  i. 

85,  2320;  87,  2405. 


PLATTSROUTH,  NEBR.    (See  Missouri  River  between  mouth  and  Sioux  City, ) 
PLEASANT  R*IVER,  ME.  (Columbia  Falls  to  mouth). 


Appropiiatloo. 

1890,  $3,500,  91,  574. 

Eni^neers. 

Chisf  of  Enginskbs.  Beports,  89, 32; 
90,  26;  91,  20;  92,  24. 

Enoinbrrs  in  Charge: 

Lt.  Col.  J.  A.  Smith,  1888-92.  Beports, 
90,  467;  91,  573. 

Lt.  Col.  P.  C.  Hains,  1892.  Beport,  92, 
498. 

Assistant.  F.  S.  Burrowes,  Beport, 
90,  470. 

Operations. 

1S91-03.  Stone  beacpn  built  on 
<< Channel  Bocks"  and  an  iron  spindle 


established  upon  *' Coffin  Bocks;"  55  t. 
of  rock  removed  from  river  above  Addi- 
son Point,  92,  498. 

Physical  <^aracteristl€». 

Description  of,  90,  468. 

Projects. 

By  Lt.  Col.  Smith,  1890,  removing  rock 
ledges  and  erecting  three  beacons  to  mark 
the  position  of  dangerous  rocks;  estimate, 
$3,500,  90,  470;  91,  574. 

Surrey. 

Ordered  by  act  of  Aug.  11,  1888,  made, 
1890,  under  direction  of  Lt.  Col.  Smith, 
90,  469. 


PL.EASA!IIT  RUN,  KY.     (See  Ohio  River.) 
PLTROUTH  REACH  AND  HARROR,  MA§S.a 


Appropriations— Continued. 

1881,  $10,000.00,  81.  529. 

1882,  14,000.00,  82,  523. 
1884,  10,000.00,  84,  516. 
1886,  6,000.00,  86,  572. 
1888,  6,000.00,  88,  461. 
1890,  8.000.00,  90,  511. 
1892,  9,500.00,  92,  590. 
1894,  1,500.00,  96,636. 
1896,  1,500.00,  96,  612. 
1899,  85,000.00,  99,  1088. 

Total,  276,081.90 

Commerce. 

BequirementB  of,  76,  181. 

Contracts. 

1§66.  J.  and  W.  Hall,  1,300  f.  of 
breakwater,  $4,736,  66,  ii,  28. 

1§70.  J.  E.  and  G.  Bowley,  1,700  f. 
of  brush  bulkhead  and  jetties,  71,  893. 

1§71.  G.  Clapp,  2,000  t.  of  granite, 
$2.25pert.,71,895.  J.  A.  BlaisdeTl,450f. 

« Survey— Reportfl,  Aug.  20,  1824,  estimate  $21,592,  and  Oct.  31, 1824,  estimate  WO.OOO.    (H.  Doc.  No. 
482,  56th  Cong.,  ad  8688. ) 
6  Allotment. 


Appropriations 

1824, 

$20,000.00, 

1825, 

5,712.00, 

1826, 

13,184.90, 

1830, 

1,850.00, 

1831, 

2,820.00, 

1832, 

2,500.00, 

1833, 

600.00, 

1834, 

2,000.00, 

1835, 

700.00, 

1836, 

500.00, 

1838, 

2,400.00, 

1852, 

5,000.00, 

1866,  & 

8,315.00, 

1870, 

10,000.00, 

1871, 

10,000.00, 

1872, 

2,500.00, 

1873, 

3,000.00, 

1874, 

5,000.00, 

1875, 

10,000.00, 

1878, 

5,000.00, 

1879, 

3,500.00, 

1880, 

10,000.00, 

act  Mar.  26. 
act  Mar.  3. 
act  Mar.  25. 
act  Apr.  23. 
act  Mar.  2. 
act  July  3. 
act  Mar.  2. 
act  June  28. 
act  Mar.  3. 
act  July  4. 
act  July  7. 
act  Aug.  30. 
66,    ii,   24,  28;  76, 
178.0 

70,  79;  71.  95,  893. 

71,  95,  893; '72, 948. 

72,  93,  948. 
78,  1099 

74,  115,  ii,  324. 

75,  120,  ii,  415. 

78,  45,  221. 

79,  51,  273. 
80,353. 
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of  bulkhead  and  jetties,  $3.86  per  f.,  71, 
896 

1§75.  A.  B.  Wright,  dredging,  23 
cents  per  c.  v.,  76,  ii,  415. 

1§^0*  K.  Hamilton,  jr.,  dredging,  17 
cents  per  c.  y.,  81,  530. 

1 N  §  1  •  Eastern  Dredging  Co. ,  dredg- 
ing, 23  cents  per  c.  y.,  81,  630.  CM. 
H olden,  loos«e  stone,  11.65  per  t.,  82, 623. 

18N2,  C.  W.  Edwards,  loose  stone, 
$1.70  pert.,  88,  456. 

1§86.  New  England  Dredging  Co., 
dredging,  24  cents  per  c.  y.,  87,  524. 

18»».  A.  R.  Wright,  dredging,  29i 
cents  per  c.  y. ;  removal  of  oowlders 
over  3  t.,  $10  per  c.  y.,  80,  586. 

1 S90.  National  Dreilging  Co. ,  dredg- 
ing, 27  cents  per  c.  y. ;  removal  of  bowl- 
ders over  3  t.,  $10  each,  01,  662. 

1  §92.  National  Dredging  Co. ,  dredg- 
ing, 29  cents  per  c.  y. ;  removal  of  bowl- 
ders over  3  t.,  $15  ($3,480);  03,  780. 

1§97.  Burgess  &  Marks,  bulkhead 
construction,  $1.44 J  per  f.,  07,  855. 

1  §99.  Hartford  Dredging  Co. ,  dredg- 
ing 45,000  c.  v.,  at  20  cents,  1000,  1213. 
Bell  &  Co.,  45,676  t.  riprap  stone,  $1.33 
pers-t.,  1000,  1214. 

Defense. 

Plymouth  and  Duxbury  harbors  pro- 
tected by  field  works  on  Gurnet  and 
Saquish  Head,  67,  456. 

Engineers. 

Chief  of  Engineers.  Reports,  66,  7, 
ii,  28;  67,  46;  68,  68;  60,  58;  70,  78; 
71,  74;  72,  93;  73,  ia5;  74,  115,  117; 
75,  119;  76,  46;  77,  40;  78,  45;  70,  50; 
80,  70;  81,  75;  82,  76;  83,  70;  84,  76; 
86,  64;  86,  64;  87,  30;  88,  31;  80,  41, 
43;  00,  35;  01,  44;  02,  50;  03,  49;  04, 
47;  05,  51,  54;  06,  52;  07,  61,  64,  66; 
08,  67;  00,  78;  1000,  90. 

Engineers  in  Charge: 

Col.  J.  D.  Graham,  1865;  66,  36. 

Maj.  G.  H.  Mendel  1, 1806,  66,  ii,  28. 

Capt.  J.  A.  Smith,  1867-69;  67,  46. 
Report,  60,  410. 

Maj.  D.  C.  Houston,  1869-70.  Reports, 
60,  410,  70,  455. 

Lt.  Col.  J.  G.  Foster,  1870-71.  Re- 
port, 70,  467. 

Lt.  Col.  G.  Thorn,  1871-83.  "Reports, 
71,  893;  72,  948;  73,  1098;  74,  ii,  323, 
348;  75,  ii,  413;  76,  177;  77,  184;  78, 
221;  70,  271;  (Col.),  80,  351,  81,  627; 
82,  521. 

Maj.  C.  W.  Raymond, 7 1883-86.  Re- 
ports, 83,  455;  84,  514;  86,  510,  538. 

Lt.  Col.  G.  L.  Gillespie,  1886-89.  Re- 
ports, 86,  571;  87,  .525;  88,  459. 

Lt.  Col.  S.  M.  Mansfield,  1889-98.  Re- 
ports, 80,  584,  596;   00,  510;    01,  660; 


02,  688;  03,  778;  04,  660;  05,  636,  646* 
06,  610;  07,  864,  863,  877;  08,  877. 

Col.  C.  R.  Suter,  1899-.  Reports,  00, 
1086;  1000,  1210. 

Assistant.  S.  Haagensen,  78,  1099. 
Report,  74,  ii,  349. 

Estimates.    (See  Flans  and  Projects. ) 

By  Maj.  Mendell,  1866,  breakwater  and 
jetties,  $8,300,  66,  ii,  28. 

By  Capt.  iSmith,  1868,  permanent  com- 
pletion, save  repairs,  |20,000,  68,  804. 

By  Maj.  Houston,  1869,  1,200  f.  of 
breakwater,  and  repairs,  $30,000,  70, 458. 

By  Lt.  Col.  Thorn,  1879,  completion  of 
existing  project,  $21,600,  70,  273. 

Operations,  a 

1  §66-67.  1,300  1.  f.  breakwater 
completed,  67,  46;  60,  410. 

1  §67-69.    Slight  rei>air8,  68,  803. 

l§6§-69.  Construction  of  cribe  and 
repairs  by  hired  labor,  60,  68,411. 

l§69-70.  Construction  of  brush 
bulkhead  and  jetties  by  contract,  70, 
78, 467. 

1§70-71.  1,700  1.  f.  bulkhead  and 
jetties  constructed;  repairs  to  old  works, 
71,  96,  893. 

l§71-7ii.  614}  1.  f.  brush  bulkhead 
and  jetties  constructed;  2,028  t.  stone 
placed  on  stone  bulkhead;  repairs  and 
planting  of  beach  grass,  72,  93, 948. 
.  l^TS-TS.  200  1.  f.  brush  bulkhead 
and  jetties  constructed;  repairs,  and 
10,000  hills  of  beach  grass  planted,  73, 
105,1099. 

1  § 73-74.  Construction  of  3,000 1.  f. 
brush  and  stone  groins,  534  1.  f.  brush 
groins;  repairs,  and  10,000  hills  of  beach 
grass  planted,  74, 116,  ii,  323. 

1  §74-75.  Works  repaired  and 
strengthened,  75, 119,  ii,  414. 

1§ 75-76.  Dredging  channel  100  f. 
wide  by  6  f.  deep  to  Plymouth  wharves; 
repairs  to  beach  protection,  76, 46, 181. 

l§7§-79.  Extension  of  stone  bulk- 
head and  repair  of  jetties;  1,648  t.  stone 
and  :^5  cords  of  brush  used,  70, 61, 272. 

l§79-§0.  1,693  t.  rubblestone 
placed  in  bulkhead  work,  extendmgsame 
700  f.,  80, 352. 

1§§0-§1.  43,950  c.  y.  dredged  from 
main  channel,  81, 527. 

1§§  1  -§3.  186^  t.  bowlders  furnished 
for  repair  of  Long  Beach;  44,969  c.  y. 
dredged  from  channel  and  basin,  82, 522. 

l§§2-§3.  5,006  t.  stone  placed  m 
bulkhead,  extending  same  830  L;  640  I.f. 
of  bulkhead  backed  with  trees  and  stone; 
leak  north  of  old  crib  work  stopped,  83, 
455. 

l§§3-§4.  Repairs  to  Long  Beach 
bulkhead,  84,  515. 


a  History  of  operations,  60.  410;  70,  445;  76,  il,  414;  76,  178;  77,  185. 


REPORTS   OF   CHIEF   OF   ENGINEERS,   C.  S.   ARMY. 


953 


PLTHOIITH  BEACH  AND  HARBOR,  MASS.— Continued. 


1S§4-S5.  36,426  c.y.  dredged  from 
channel,  85,  511. 

IS(I5-S6.  Nine  breaches  in  Long 
Beach  repaired  with  brush  and  stone 
bulkhead  work,  86,  573. 

188e-87.  14,812  c.  y.  dredged,  87, 
524. 

1887-88.  8,312  c.  y.  dredged  from 
basin  and  channel,  88,  460. 

1888-89.  Breaches  in  plank  bulk- 
beads  at  Long  Beach  rei)aired  by  hired 
labor,  89,  585. 

1889-90.  13,000  c.  y.  dredged  from 
the  basin,  90, 511. 

1890-91.  6,918  c.  y.  dredged,  91, 
662.  ^ 

1891-93.  11,586  c.  y.  dredge<l,  and 
1,300 1.  f .  Long  Beach  bulkheads  repaired, 
92,  590. 

1893-93.  14,998  c.  y.  dredged,  98, 
779. 

1893-94.  Repair  of  bulkhead  walls 
on  south  end  of  Long  Beach  in  progress, 
94,  561. 

1895-96.  Project  completed,  97, 
853 

1 896-97.  1,216.5  f .  of  bulkhead  con- 
structed, 97,  855. 

1899-1900.  44,232  c.  y.  dredged; 
550  f.  riprap  constructed,  1900,  1212. 

Physical  characteristics. 

Description,  67,  46;  69,  411;  70,  455, 
456;  71,  893;  76,  ii,  413;  76,  177;  77, 
184;  78,  219;  79,  271;  95,  546;  97,  878; 
99,  1088. 

Description  of  Gurnet  Rock  and  other 
rocks  at  mouth  of  Plymouth  Harbor,  97, 
863. 

Dredged  channel  and  basin  shoaling, 
99,  1088. 

Plans.     (See  Egtimates  and  Projects. ) 

B]^  S.  Haagensen,  1874,  dredging  a  good 
beating  channel,  74,  ii,  350. 

By  Maj.  Houston,  1869,  breakwater  of 
stone,  or  bSUm-coignet,  70,  457,  458. 

By  Maj.  Raymond,  1884,  excavating  a 
channel  100  f.  wide  and  5  f.  deep  at  m.  1. 
w.,  from  Goose  Point  to  CJordage  Com- 
pany's wharf,  1  mile;  estimate,  $42,000. 
Maj.  Raymond  does  not,  however,  con- 
sider the  harbor  worthy  of  improvement, 
85,  538,  539. 

In  1888  Lt.  Col.  Gillespie  estimated  the 
cost  of  improvement  of  Goose  Point  Chan- 
nel by  (Hedging  and  rock  removal  at 
$40,000,  and  did  not  consider  the  im- 
provement warranted  by  the  commercial 
interests  involved,  89,  597. 

PrlTate  (corporate)  irork. 

Construction  and  repairs,  1868,  by  the 
State  authorities;  expense,  $2,000,*^  68, 
804;  69,  410;  76,  178;  77,  185. 


Projects.    ( See  EtUhncUes  and  Plans. ) 

Bv  Maj.  Mendell,  1866,  breakwater  and 
jetties,  66,  ii,  28. 

Bv  Capt.  Smith,  1868,  stronger  work, 
consisting  of  crilw,  68,  804;  69,411;  70, 
456. 

By  Maj.  Houston,  1869,  bulkhead,  with 
jetties  in  front  and  rear,  70,  457. 

Prior  to  1875  appropriations  were  ap- 
plied to  the  protection  and  [)reservation 
of  Long  B»Eu;h;  the  aggregate  of  appro- 
priations from  1824  to  1874,  inclusive,  was 
$103,566.90. 

By  Lt.  Col.  Thorn,  1874.  dredging  a 
channel  100  f.  wide  and  6  f.  deep  from 
the  **Middle  Ground"  to  **Long  Wharf" 
at  Plymouth,  75,  ii,  414.  M(5ified,  in 
1876,  to  provide  for  dredging  a  basin  866  f. 
long,  150  f.  wide,  and  8  f.  deep  in  front  of 
the  town  wharves,  76, 181;  77, 188;  78, 
221;  81,528. 

In  1884-85  it  was  proposed  to  widen  the 
channel  to  150  f.  and  aeepen  to  9  f.,  84, 
516;  85,  511.  The  amount  appropriated 
from  1875  to  1886,  inclusive,  was  $68,500. 
when  it  was  estimated  that  $15,500  would 
be  required  to  complete  existing  project, 
86,  65;  88,  460.  Increased  to  $17,500  in 
1889,  89,  586. 

By  Lt.  Col.  Mansfieid,  1892,  repairing 
protecting  works  of  Long  Beach,  estimate, 
$2,000;  repairingand  extending  the  works 
on  the  southern  part  of  the  l)each,  esti- 
mate, $2,500;  the  balance  of  availal)lc 
funds  to  be  used  in  widening  the  improved 
channel  to  150  f.  to  complete  proposed 
dredging,  98,  779. 

Lt.  Col.  Mansfield  estimated,  1897,  tliat 
it  would  cost  $8,716.95  for  further  im- 
provement of  the  harbor  in  the  vicinity 
of  Middle  Ground,  97,  877. 

By  Col.  Suter,  1899,  repairing  beach, 
estimate,  $95, 700.  Congress  appropriated 
$75,000.    99,  1087. 

By  Col.  Suter,  1899,  redredging  chan- 
nel and  basin  with  $10,000  appropriated 
by  Congress,  99,  1088. 

Surveys. 

Examination  by  Maj.  Mendell,  1866, 
66,  ii,  28;  67,  456. 

By  S.  Haagensen,  1872,  under  direction 
of  Lt.  Col.  Thorn,  73,  1099.  1874.  Re- 
survey.     Report,  74,  ii,  348,  349. 

Of  channel  and  basin,  1884,  84,  515. 

Of  Long  Beach,  1886,  86,  572. 

Examination  of  channel  from  Goose 
Point,  in  Plymouth  Harbor,  to  the  wharf 
of  the  Cordage  Co.  ordered  by  act  of 
July  5,  1884,  made,  1884,  under  direc- 
tion of  Maj.  Raymond  (report  unfavor- 
able; see  Playis),  86,  538. 

Examination  of  Goose  Point  Channel 
ordered  by  act  of  Aug.  11,  1888,  made, 
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1888,  under  direction  of  Lt.  Col.  Mansfield 
(see  Plans  and  Projects),  89,  596. 

Examination  with  a  view  to  removing 
obstructing  shoals  in  the  harbor,  and  to 
deepening  excavated  channel,  ordered  by 
act  of  Aug.  17,  1894,  made  by  Lt.  Col. 
Mansfield,  1894  (report  favorable  for  lim- 
ited improvement),  96,  646. 

Examination  of  Gurnet  and  other  rocks 


at  the  harbor  mouth  ordered  by  act  of  June 
3,  1896,  made  by  Lt  Col.  Mansfield,  1897 
(report  unfavorable),  97,  863. 

Survey  ordered  by  act  of  June  3,  1896, 
made  bv  Lt  Col.  Mansfield,  1897  (report 
favorable;  see  Projects),  97,  877. 

Minor  survey  made  by  Col.  Suter,  1899, 
99   1088. 

Maps.  *  81,  528;  86,  572;  88,  460. 


POCOHOKE  RITER,  HD.     (See  Indian  Rirfr,  Del.) 


Appropiiatlons. 

1878,  $10,000,  79,  77. 

1879,  2,500,  79,  77. 
1886,      8,000,  87,  847. 
1896,      5,000,  97,  1284. 
1899,      3,000,  99,  1396. 


Total,  28,500 

Commerce. 

It  was  estimated  in  1892  that  after  com- 
pletion of  inland  waterway  the  commerce 
on  it  from  Pocomoke  River  to  Indian 
River  would  amount  to  not  less  than 
$5,000,000  per  annum,  93,  1236. 

Contracts. 

1§7§.    With  D.  Constantine,  dredg- 
ing, 23  and  26  cents  per  c.  y.,  79,  507. 
.    £>.  W.  Constantine,  dredging,  17}  cents 
per  c.  y.,  80,  645. 

1  §96.    C.  T.  Caler,  dredging,  9|  cents 
per  c.  y.,  p.  m.,  97,  1285. 
.   1S99.    Baltimore      Dredging     Co., 
dredging,  12  J  cents  per  c.  y.,  p.  m.,  1900, 
1659. 

Engineers. 

Chief  of  Enoinbbks.  Reports,  79, 
77;  80,  lOi;  81,  141;  82,  137;  88, 140; 
84,  151;  85,  137;  87,  96;  88,  95;  89, 
111;  93,  143;  95,  151;  96,  23;  97,  169; 
98,  173;  99,  200;  1900,  228. 

Board  of  Engineers.  Convened  at 
Philadelphia,  Pa.,  Aug.  10, 1895,  by  S.  O. 
No.  29, 1895,  to  consider  and  report  upon 
the  subject  of  harbor  lines  at  or  near 
Snowhifl,  on  the  Pocomoke  River,  Md., 
96,  996.  (Lt.  Col.  P.  C.  Hains,  Maj. 
C.  W.  Raymond,  and  Lt.  Spencer  Cosby. ) 

Enuinebrs  in  Charge: 

Maj.  W.  P.  Craighill,  1878-85.  Re- 
ports, 79,  505;  (LtCol.),  80,  644;  81, 
889;  82,  859;  88,  683;  84,  949. 

W.  F.  Smith,  U.  S.  agent,  1885-.  Re- 
ports, 85, 904;  87,847;  88,  752;  (Maj.), 
89,  904;  93,  1234;  95,  1154,  1167;  97, 
1284;  98,  1168;  99,  1395;  1900,  1658. 

Assistants: 

G.  W.  Parsons.     Report,  79,  507. 

J.  L.  Seager.     Report,  84,  949. 

T.  I.  George.     Reix)rt,  85,  905. 

C.  M.  Bird.  Reports,  85,  906;  95, 
1155. 


A.  Stierle.  Reports,  93,  1235;  95, 
1168. 

Operatlong. 

lS79-§0.  Dredging  in  progress, 
project  completed,  80,  645. 

1§87-S§.  53,386  c.  y.  dredged, 
completing  the  projected  improvement, 
88,  752. 

l§96-97.  39.329  c.y.,p.m.,  dredged, 
97,  1284. 

Physleal  eharacterUtles. 

General  description,  79,  507;  93, 
1235. 

Obstructions,  abrupt  bends,  narrow 
and  crooked  channels,  bars  and  shoals, 
sunken  stumps,  etc.,  79,  508. 

Tides,  79,  509. 

Description  of  the  country  between 
Pocomoke  River  and  Indian  Kiver,  95, 
1155. 

Projeeto. 

Bv  Mai.  Craighill,  1878,  forming  a 
dredged  channel  7  f.  deep,  and  removal 
of  logs,  snags,  and  obstructions;  estimate, 
19,975,  79,  505-510.  Project  completed 
in  1880,  81,  889. 

By  W.  F.  Smith,  U.  S.  agent,  1886,  ex- 
cavating a  cut-off  below  &nd  Hill  80  f. 
wide  and  7  f.  deep  at  m.  1.  w.,  the  length 
to  be  1,100  f.;  estimate,  $8,000,  85,  906; 
88,  752.  Project  completed  in  1888,  88, 
752. 

Mai.  Smith,  U.  S.  agent,  in  1895,  esti- 
mated that  to  make  a  cut  20  f .  wide  at 
bottom  and  6  f.  deep  below  m.  1.  w. 
from  Sinepuxent  Bay  to  Pocomoke  River 
would  cost  1564,272,  95,  1167,  and  to 
make  a  channel  9  f.  deep  at  m.  1.  w. 
from  100  to  130  f.  in  width  would  cost. 
114,000,  from  Snow  Hill  to  Shad  Land- 
ing, 95,  1168. 

Surreyi. 

By  G.  W.  Parsons,  1878.  Report,  79, 
507. 

Examination  of  Pocomoke  River,  with 
a  view  to  a  cut-off  in  the  bend  just  below 
Snow  Hill  (report  unfavorable),  84, 949. 

Of  Pocomoke  River,  from  Snow  Hill 
to  Dighton,  1885,  85,  906. 
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POCOBIOKi:  RITBR,  HD.— Continued. 


Examination  of  Pooomoke  River  or- 
dered by  act  of  July  13,  1892,  made  un- 
der the  direction  of  Maj.  Smith,  U.  S. 
agent,  1892  (report  favorable),  03,  1234. 

Examination  for  a  canal  from  Poco- 
moke  River  to  Indian  River,  Del.,  or- 
dered by  act  of  Aug.  17,  1894,  made 
under  the  direction  of  Maj.  Smith,  U.  S. 


agent,  1894  (report  unfavorable),  95, 
1154. 

Survey  of  Pocomoke  River  to  Sinepux- 
ent  Bay  ordered  by  act  of  Aug.  17,  1894, 
made  under  the  direction  of  Maj.  Smith, 
U.  S.  a^ent,  1895  (report  unfavorable;  see 
Jhrcjeda),  05,  1167. 

Mafb.     05,  1168. 


POOrr  CAPISTRAIVO.     (See  San  Pedro  and  Santa  Monico  Bays,  Cal, ) 
PO^nr  jrUDITH  POND,  R.  I.  (Entrance  to). 


Appropriations. 

1892,    $7,500,  act  July  13. 
1894,      2,500,  05,  688. 

Total,  10,000 

C^ommerce. 

In  1895  the  only  apparent  benefit  to  be 
derived  from  improvement  of  the  entrance 
would  be  a  small  increase  in  the  fishing 
industry,  05,  691. 

Description  of,  08,  936. 

Ens^ineers. 

Chief  of  £ng inebrs.  Reports ,  73 ,  93 ; 
74,  103;  80,  55;  08,  66;  05,  66;  06,  66; 
07,78;  08,  80,84;  00,  93;  1000,  108. 

Engineers  in  Chaboe: 

Maj.  G.  K.  Warren,  1873.  Report,  74, 
ii,  286. 

Maj.  W.  R.  Livermore,  1888.  Report, 
80  642. 

Capt.'w.  H.  Bixby,  1892-95.  Reports, 
08,  841;  05,688. 

^  Maj.  D.  W.  Lock  wood,  1896^.  Reports, 
06,  656;  07,  921 ;  08,  926, 935;  00, 1138; 
1000,  1271. 

Assistants: 
C.  R.  Mather.     Report,  74,  ii,  287. 
Lt.  W.  W.  Harts.     Report,  05,  689. 

Ptoysicai  charaeterittics. 

General,  74,  ii,  287,  288. 
Changes  that  have  taken  place,  74,  ii, 
288. 
Description  of,  80,  642;  05,  689. 


Plans. 

By  C.  R.  Mather,  (1)  making  a  navi- 
gable connection  with  the  ocean  by  means 
of  a  canal  and  lock  between  the  pond 
(lake)  and  the  ocean;  (2)  for  enlamn^ 
the  present  breach  by  dredging,  74,  ii, 
289. 

In  1888  Maj.  Livermore  did  not  con- 
sider the  locality  worthy  of  improvement 
to  the  extent  oi  constructing  a  harbor  of 
refuge,  80,  643. 

Projects. 

Capt.  Bixby,  1893,  recommended  the 
return  of  all  money  to  the  Treasury,  08, 
842. 

Maj.  Lock  wood,  1897,  estimated  cost  of 
improving  entrance  would  be  $473,490, 
08,  935. 

Surreys. 

By  C.  R.  Mather,  1873.  Report,  74, 
ii.  287. 

Examination  ordered  by  act  of  Aug.  11, 
1888,  made,  1888,  under  direction  of  Maj. 
Livermore  (see  PUms),  80,  642. 

Survey  ordered  by  act  of  Aug.  17,  1894, 
made  under  the  direction  of  Capt.  Bixby, 
1895  (report  unfavorable),  05,  689. 

Survey  of  the  inner  harbor  ordered  by 
act  of  June  3,  1896,  made  by  Maj.  Lock- 
wood,  1897  (report  unfavorable;  see 
Projects) y  08,  935. 

Map.    05,  692. 


POINT  JUDITH,  R.  I.  (Harbor  of  refuge). 

Contracts. 

1§93.  Hughes  Bros.  &  Bangs,  core 
stone,  I1.27J  per  t.;  facing  stone,  $1.27} 
pert.  ($1,034,000),  08,  840. 

Eiifineert. 

Chief  of  Enoikebbs.  Reports,  80, 56; 
00,51;  01,58;  02,62;  08,65,  71;  04,58; 
05, 65;  06, 65;  07, 77, 81;  08, 80;  00, 93; 
1000, 106. 

Board  of  Engineers. 

Convened  at  Newport,  R.  I.,  Oct.  20, 
1896,  by  S.  O.,  No.  34,  Sept.  26,  1896,  to 


Appropriations. 

1890, 

$75,000,  01,  723. 

1892, 

75,000,  03,  629. 

1893, 

100,000,  08,  840. 

1894, 

100,000,  05,  687. 

1895, 

300,000,  05,  687. 

1896, 

300,000,  06,  656. 

1897, 

300,000,  07,  919. 

Total, 

1,260,000 

C^nuneree. 

Description  of,  08, 879;  07, 937. 
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POINT  jrUDITH,  R.  I.  (Harbor  of  reftage)-— Continaed. 


consider  and  report  upon  subject  of  con- 
struction of  harbor  of  refuge  at  Point 
Judith,  R.  I.  Reports,  97, 920, 921.  (Lt. 
Col.  S.  M.  Mansfield,  Majs.  C.  W.  Ray- 
mond, W.  R.  livennore,  D.  W.  Lock- 
wood,  and  Capt.  S.  S.  Leach. ) 

Enginbebs  in  Charge: 

Maj.  W.  R.  Livermore,  1888-92.  Re- 
ports, 90,592;  91,722. 

Capt.  W.  H.  Bixby,  1892-95.  Reports, 
92, 628;  93, 839, 877;  94, 596;  95, 686. 

Maj.  D.  W.  Lockwood,  1896-1900.  Re- 
ports, 96,654;  97,918,937;  98,923;  99, 
1135;  1900, 1269. 

Operations. 

1  §90-91.  Beacon  established,  and 
3,000 1.  rock  used  in  the  construction  of  a 
portion  of  north  and  east  arms  of  break- 
water. 91,  722. 

1S91-93.  8,630t.  riprap  stone  placed 
in  breakwater,  extending  it  200  f.  along 
both  arms,  92,  629. 

1893-94.  92,939  t.  stone  deposited 
in  breakwater,  94,  596. 

1  §94-95.  193,087  t.  stone  deposited 
in  breakwater,  95,  687. 

1  §95-96.  237,315  t.  stone  deposited 
in  breakwater;  two  additional  beacons 
placed,  96,  655. 

l§96-97.  111,681 1.  stone  deposited 
in  breakwater,  97,  918. 

1  §97-9§.  130, 792  t.  stone  deposited 
in  breakwater,  98^924. 

l§9§-99.  110,059  t.  stone  deposited 
in  breakwater,  99,  1136. 

1§99-1900.  Lighting  of  breakwater 
maintained,  1900,  1269. 


PhjTMleal  characterlttlcft. 

Description  of,  90,  594;  98,  877;  97, 
937. 

Storm,  1896,  damaged  top  of  break- 
water, 97,  919. 

Projects. 

By  Maj.  Livermore,  1889,  a  harbor  at 
Point  Judith  by  construction  of  a  riprap 
granite  breakwater  along  the  course  oi' 
oquid  Ledge  and  between  the  southern 
extremity  of  the  ledge  and  Point  Judith; 
estimate  $1,250,000,  90,  595. 

By  Capt.  Bixby,  1893,  stonework  by 
contract,  98,  840. 

Board,  1896,  recommended  that  crest 
of  eastern  arm  be  raised  to  9  f.  above  h. 
w.;  estimate  $444,311;  and  that  construc- 
tion of  detached  eastern  breakwater  be 
postponed  until  necessity  for  it  would  l)e 
shown  after  completion  of  main  work, 
97,  919. 

Maj.  Lockwood,  1897,  estimated  cost  of 
closing  interval  between  the  main  break- 
water and  shore  at  $187,558.80,  97,  937. 

Surveys. 

Ordered  by  act  of  Auff.  11, 1888,  made, 
1889,  under  direction  of  Maj.  Livermore 
(see  Projects),  90,  594. 

Examination  of  inner  harbor  ordered 
by  act  of  July  13,  1892,  made  by  C^pt. 
Bixby  in  1893  (report  unfavorable),  93, 
877. 

Survey  for  easterly  breakwater  to  shore 
ordered  by  act  of  June  3,  1896,  made  by 
Maj.  Lockwood  in  1897  (report  unfavor- 
able); (see  Projects) f  97,  937. 

Maps.     98,  840;  95,  686;  96,  656. 


POINT  PLEASANT,  W.  VA.  (lee  harbor.) 


EnjB^lneers. 

Chief   of   Engineers.     Reports,   80, 
195;  81,  263. 

Engineer    in    Charge.     Maj.  W.  E. 
Merrill.     Report,  81,  1954. 

Assistant.     J.  H.  Harlow.     Report, 
81,  1956. 

Plan. 

By  Maj.  Merrill,  1881,  harbor  of  refuge 

POINTS    DVME    (OVMA)    AND    CAPISTRANO,    CAL..     (See 

Pedro  Bay  and  Santa  Monico  Bay,  Cal. ) 

POINT  SOL,  CAL.  (Harbor  of  reftage.)     (See  Pacific  Coast  Harbor  of 

Refuge.) 

Commeree.  '  have  to  be  built  out  into  the  sea,  prob- 

None,  except  that  passing  on  the  coast,  \  ably  costing  $10,000,000,  68,  888. 
68,  888. 


from  ice  at  the  mouth  of  the  Great 
Kanawha  River  with  4  crib  piers  filled 
with  stone.  Estimate,  $22, 000, 8 1 ,  1955, 
1957. 

Surrey. 

Ordered  by  act  of  June  14,  1880,  made, 
1880,  under  direction  of  Maj.  Merrill,  81, 
1954. 


San 


Eni^lneers. 

Chief  of  Engineers:     Report,  68, 74. 

Engineer  in  Charge.    Maj.  R.  S.  Wil- 
liamson.    Report,  68,  887. 

Physical  characteristics. 

To  make  a  harbor,  two  arms  would 


Projects.     (See   Physical    CharacteriS' 
tics.) 

Surrey. 

Project  and  estimate  called  for  1867. 
Submitted  by  Maj.  Williamson.   68,  887. 
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POKEOAHIA  FAliliS.     (See  Transportation  Routes  to  the  Seaboard.) 
PONCHATOIJL.A  RIVER,  LA.     (See  Tickfaw  River,) 

POND  RIVER,  KY. 


Enfi^lneerfl. 

Chief  of  Enginbers.    Report,  87,  249. 


Survey. 

Examination  ordered  by  act  of  Aug.  5, 


Enq INKER    IN    Charge.      Maj.    J.   C.     1886,  made  under  direction  of  Maj.  Poet 
Post.     Report,  87,  1901.  I  (report  unfavorable),  87,  1901. 


POBIPON  RIVER,  S.  C.     (See  Edisto;  St.  Pierre  Rivers.) 
PONTCH ARTRAi:¥  L.ARE.     (See  Ship  Island  Harbor  and  Pass,  Miss. ) 
PONTCHARTRAIIV  LAKE,  L.A.  (Canal  to  MUiiiBBlppI  River ).« 

PONTCHARTRAIIV  LAKE,  LA.  (Harbor  of  reftige).^ 
PONTCHARTRAIN  LAKE,  LA.  (IVaterway  to  Mobile,  X\vk.).c 
PONTCHARTRAIN  SHIP  CANAL.     (See  St.  John  Bayou,  etc.) 

PORTAOE  LAKE  (Manistee  County),  MICK.  (Harbor  of  retage). 

(See  Keweenaw  Bay,  Mich.) 


Appropriations. 

1879,  $10,000,  79,  166. 

1880,  10,000,  80,  2034. 

1881,  10,000,  81,  2204. 

1882,  25,000,  88,  1813. 
1884,  12,500,  84,  1975. 
1886,  15,000,  86,  1759. 
1888,  10,000,  88,  1902. 
1890,  8,000.  90,  2615. 
1894.  25,000,  96,  2812. 
1896,  25,000,  96,  2712. 

1899,  75,000,  99,  2943. 

1900,  85,000,  1900,  3923. 

Total,  310,500 

Commeree. 

Availability  and  importance  as  a  harbor 
of  refuge,  79,  1636,  1637. 

Benefit  of  the  improvement  to  com- 
merce, 79,  1637. 

Letter  from  A.  W.  Farr  relative  to  the 
improvement,  79,  1638. 

Local  commerce  msigniticant,  but  the 
harbor  of  great  benefit  to  prospective  lake 
commerce,  94,  2229. 

Contraets. 

1§79.  Carkin,  Stickney  &  Cram, 
diedginff,  14  cents  per  c.  y.,  80,  2034. 

1SS5*  Truman  &  Cooper,  dredging, 
12}  cents  per  c.  y.,  85,  2070. 

1 9§  7*  Sch  warz  <&  Burner,  pier  exten- 
sion, 87,  2183. 

18§9*  Truman  &  Cooper,  dredging, 
10  cents  per  c.  y.,  89,  2170. 


1§91.  Truman  &  Cooper,  white-pine 
plank,  $17  per  M  f.  B.  M. ;  Geer  &  Craw- 
ford, edgings,  |2.50 per  cord;  F.  A.  Hagen, 
stone,  $2.24  per  cord,  91,  2677. 

1§97.  ^.  J.  Gaylord,  pier  repairs, 
$8,118.41,  97,  2938. 

I§9§.  W.  Brownrigg,  pier  repairs, 
$4,952.21,  98,  2528. 

1§99.  Greens  Dredging  Co.,  dredg- 
ing, 99,  2943. 

1900.  Bennett  &  Schnorbach,  pier 
extension  (dredging,  piles,  timber,  iron- 
work, stone),  $144,848.92;  Greens  Dredg- 
ing Co.,  dredging,  1900,  3924. 

Engineers. 

Chief  of  Engineers.   Reports,  78, 124; 

79,  166,  167;  80,  219;  81,  290;  82,  285; 
83,  293;  84,  294;  86,  316;  86,  310;  87, 
278;  88,  234,  253;  89,  274,  295;  90,247, 
266;  91,  316,  337;  92,  323;  98,377;  94, 
350;  96,  386;  96,  341;  97,  431;  98,420; 
99,  501;  1900,  564. 

Board  of  Engineers.  Convened  at 
Houghton,  Mich.,  Dec.  11,  1890,  by  S.O. 
No.  40,  to  report  upon  establishment  of 
harbor  lines  in  Portage  Lake.  Report, 
91,  2521.  (Col.  Poe,  Maj.  Quinn,  and 
Capt.  Marshall.) 

Engineers  in  Charge: 

Maj.  S.  M.  Mansfield,  1878-79;  78, 124. 
Report,  79,  1634. 

Maj.  F.  Harwood,  1879-82.     Reports, 

80,  2032;  81,  2203. 

Maj.  D.  P.  Heap,  1882-83.  Report, 
62,  2286. 


a  Survey— Report  Mar.  1. 1827,  estimate  $974,304.    (H.  Doc.  No.  4K2.  5ftth  Cong..  2d  tess.) 

ft  Survey— Report  Oct.  9,  1846. 130,000.    ( H.  Doc.  No,  48'2.  65th  Coiir..  2d  scsa  ) 

e Survey— Report  May  11, 1829,  estimate  837,500.    (H.  Doc  No.  482  6&th  Cong.,  2d  scss.) 
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PORTAOE  L.AKE(]IIanlitee  County),  MICH.  (Harbor  of  renigre)— 

Continued. 


Capt.  D.  W.  Lockwood,  188^-87.  Re- 
ports, 83,  1812;  84,  1974;  85,  2069;  86, 
1768;  87,  2180. 

Maj.  C.  E.  L.  B.  Davis,  1887-88.  Re- 
port, 88,  1822. 

Maj.  S.  M.  Mansfield,  1888-89.    Report, 

88,  1903. 

Maj.  J.  B.  Quinn,  1888-91.     Reports, 

89,  2027;  00,  2323. 

Maj.  Wm.  Ludlow,  1889-93.  Reports, 
80,  2168;  90,  2613;  03,  2903. 

Lt.  Col.  G.  J.  Lydecker,  1894-96, 1898. 
Reports,  04,  2228;  05,  2811;  06,  2709; 
08,  2526. 

Capt.  C.  McD.  Townsend,  1897.  Re- 
port, 07,  2936. 

Capt.  C.  Harding,  1899-.  Reports,  00, 
2942;  1000,  3922. 

Assistant.  R.  Strohmann.  Report, 
70,  1636. 

Legal  proceedings. 

Proceedings  against  mill  ownera  on 
Portage  Lake  for  deposit  of  refuse  within 
harbor  lines,  00,  2323. 

Obstrnctlont. 

Deposit  of  material  within  the  harbor 
lines  of  Portage  Lake  by  stamp  mills,  88, 
1825. 

Operatlont* 

l§79-§0.  North  jetty  extended  to 
236  f.  and  south  jetty  to  190  f.  in  length; 
29,992  c.  y.  sand  dredged,  80,  2032, 
2033. 

18§0-§1«  Both  piers  extended  to 
12-f.  curve,  81,  2204. 

l§§l-83.  North  pier  extended  to 
815  f.  and  south  pier  to  575  f.  in  length; 
62  cords  stone  filling  placed  in  piers,  82, 
2286. 

l§$3-§3.  North  pier  extended  50 
f.;  30,530  c.  y.  dredged  from  channel; 
repairs  to  piers,  83,  1812. 

1  §  §4-8  5«  North  revetment  refilled ; 
10,120  c.  y.  dredged,  85,  2069. 

1  §85-86.  South  revetment  com- 
pleted to  805  f.  in  length;  555  piles 
driven,  86,  1758. 

1 8  86-8  7.  Filling  revetment  of  south 
pier  completed;  dredging  in  channel 
with  U.  S.  dredge;  extension  of  north 
pier  in  progress,  87,  2180. 

1887-88.  North  pier  extended  100 
f.;  11,094  c.  y.  dredged,  88,  1903. 

1888-89.  23,000  c.  y.  dredged,  80, 
2169. 

1889-90.  34,000  c.  y.  dredged,  00, 
2614. 

1 896-9 1 .  Repairs  to  revetment,  0 1 , 
2676. 

1893-93.  Water  gauge  readings 
made,  03,  2904. 

1893-94.  24,870  c.  y.  dredged,  04, 
2229. 

1895-96.    18,039  c.  y.  dredged  and 


repairs  made  to  north  pier,  06,  2710, 
2711. 

1896-97.  34,542  c.  y.  dredged,  and 
reconstruction  of  north  pile  pier  and  re- 
vetment completed,  07,  2937. 

1897-98.  18,019  c.  y.  dredged,  612 
1.  f.  old  soath  pier  rebuilt,  and  2  i.  added 
to  height  of  1,342  1.  f.  of  north  pier,  08, 
2527. 

1898-99.  Repairs  to  piers  com- 
pleted, 00,  2942. 

1899-1900.  27,428  c.  y.  dredged; 
extension  of  north  pier  in  progress, 
1000,  3922. 

Physical  charaeterlttlct. 

General  description,  70,  1635,  1637; 
00,  2613. 

Peculiar  configuration  of  the  coast; 
effects  of,  70,  1637. 

In  1894  the  zero  of  the  water  gauge  at 
the  harbor  was  lowered  0.09  f.  to  make 
it  conform  to  the  new  planes  of  reference 
established  for  the  harbors  of  Lakes 
Michigan  and  Huron,  04,  2229. 

Shoaling,  1000,  3922. 

Private  mrork. 

The  natural  outlet  being  closed  by  a 
dam,  which  caused  a  rise  in  Portage 
Lake,  a  ditch  was  cut  in  1871  across  a 
narrow  neck  of  land,  ^hich  rapidly 
widened  to  500  f.  by  the  scour  oi  the 
rushing  waters,  70,  1637,  1639. 

Projects. 

By  Maj.  Mansfield,  1879,  channel  300 
f.  wide  and  18  f.  deep  to  connect  Lakes 
Michigan  and  Portage,  the  dredged  chan- 
nel to  be  protected  by  parallel  pile  and 
crib  piers  extending  to  the  18-f.  curve  in 
Lake  Michigan;  estimate,  1189,860,  70, 
1634,  1636,  1638;  87,  2181. 

Between  1879  and  1882  $55,000  was  ap- 
propriated. In  1883  Capt  Lockwood  es- 
timated for  completion  of  original  project 
$210,000.    84,  1975;  02,  2322. 

Act  of  Mar.  3,  1899,  placed  the  work 
under  continuous  contract,  cost  not  to 
exceed  $160,000  added  to  the  amount  al- 
ready appropriated  up  to  1899,  00,  601. 

Capt.  Harding,  1899,  estimated  it  would 
cost  $33,000  beyond  the  limit  of  expense 
set  by  act  of  1899,  to  dredge  an  18-f.  chan- 
nel as  required  by  existing  project,  1000, 
3923. 

§urTey. 

By  R.  Strohman,  1878.  Report,  70, 
1636. 

Examination  made,  1894,  by  Lt.  Col. 
Lydecker,  05,  2812. 

Maps: 

Of  survey  of  Portage  Lake,  70,  1636. 
Sketch  of  Portage  Lake  and  vicinity,  70, 
1638. 

82,  2286;  84,  1974. 


BEPOBTS   OF   CHIEF   OF   ENGINEEBd,  U.  S.  ABMY. 


959 


PORT  AlJSTINf,  MICH. 


Commeree.    {See  Plans,) 

Engineers. 

Chief  of  Enginkers.  Reports,  72,  42; 
78,  41;  89,  319. 

Engineer  in  Chabge.  Maj.  O.  M.  Poe, 
1872-88.  Reports,  78,  302;  (Col.)  89, 
2280. 

AflsiOTAMT.  H.  A.  Ulffers.  Report,  73, 
302. 

Plan. 

By  H.  A.  Ulffers,  1873,  concurred  in  by 
Mai.  Poe,  breakwater  on  the  24-f.  curve, 
with  a  cross  section  of  32  f.;  estimate, 
1864,000,  or  on  the  18-f.  curve,  with  a 
cross  section  of  24  f. ;  estimate,  $588,000, 


78,  302, 303.  *  *  The  breakwater  proposed 
is  in  my  opinion  the  only  way  of  securing 
adequate  protection  in  all  weathers.  A 
glance  at  the  estimates  will  show  this  to 
be  a  costly  plan,  *  *  *  not  justified 
in  view  of  tne  proposed  harbor  of  refuge 
on  the  Lake  Huron  side  of  Point  Aux 
Barques.''  Extract  from  report  of  Maj. 
Poe.    78,  302. 

Survey. 

Under  the  direction  of  Maj.  Poe,  by 
H.  A.  Ulffers,  1872.     Report,  78,  302. 

Examination  ordered  by  act  of  Aug. 
11,  1888,  made,  1888,  under  direction 
of  Col.  Poe  (report  unfavorable),  89, 
2280. 


PORT  CHESTER  HARROR,  M.  Y.     (See  Byram  Harbor,  Conn.) 


Appropriations. 

1872,  $12,000,  72,  80;  78, 85;  77, 260. 

1882,  15,000,  80,  669. 

1888,  5,000,  88,  568. 

1890,  5,000,  90,  651. 

1892,  5,000,  92,  703. 

1894,  5,000,  96,  821. 

1896,  5,000,  96,  727. 

1899,  25,000,  99,  1209. 


Total,  $77,000 

Commerce. 

Trade  and  commerce  of  Port  Chester, 
84,  712. 
Description  of,  96,  867. 

Contracts. 

1873.  R.  W.  Warren,  blasting  and 
removal  of  rock,  78,  940. 

1884.  R.  Parrot,  dredging,  16  cents 
per  c.  y.,  86,  659. 

1886.  M.  K.  Pidgeon,  furnishing 
dredge  and  appliances,  $83  per  day,  86, 
652. 

1889.  S.  <&  E.  8.  Belden,  riprap  rock, 
$1.19Dert.,  89,  717. 

1890.  J.  A.  Bouker,  gneiss  riprap, 
$1.07jpert.,  91,  799. 

1893.  H.  Toomey,  riprap  stone, 
$1.24  pert.  ($3,100),  98,  962. 

1894.  A.  E.  Smith,  dredging  37,777 
c.  y.,  10  and  15  cents  per  c.  y.,  96,  821. 
Annulled,  96,  726. 

1895.  J.  Voorhis,  stone  for  break- 
water, 99  cents  per  t.  for  500  t.  ($495), 

96,  821. 

1 896.  Newburg  Dredging  Co. ,  dredg- 
ing 32,727  c.  y.,  13}  cents  per  c.  y.,  s.  m., 

97,  1086. 

1 899.  Newburg  Dredging  Co. ,  dregd- 
ing,  18  cents  per  c.  y. ;  rock  removal,  $8.80 
perc.  y.  ($19,760),  1900, 1380. 

Engineers. 

Chief  of  Enginebbs.  Reports,  71, 
83;  72,  80;  78,  85;  74,  96;  76,  102;  76, 


56;  77,  51;  78,  56;  79,  63;  80,  84;  81, 
104;  82,  105;  88,  99;  84,  105;  86,  87; 
86,  88;  87,  51;  88,  53;  89,  66;  90,  59; 
91,  73;  92,  77;  98,  84;  94,  76;  96,  86, 
94;  96,  83;  97,  116;  98,  112;  99,  125, 
142;  1900,  142,  159. 

Engineers  in  Charge: 

Lt.  Col.  J.  Newton,  1872-84.  Reports, 
72,  806,  809;  78,  940;  74,  ii,  167;  76,  ii, 
222;  76,  249;  78,  417;  79,  390;  (Col.) 
80,  514;  81,  647;  82,  668;  88,  548. 

Capt.  J.  Mercur  (temporary  charge 
1877),  1884-85.  Reports,  77,  250;  84, 
712. 

Lt.  Col.  W.  McFarland,  1885-86.  Re- 
port, 86.  658. 

Lt.  Col.  D.  C.  Houston,  1886-92.  Re- 
ports, 86,  651;  87,  620;  (Col.)  88,  567; 
89,  715;  90,  650;  91,  797;  92,  702. 

Lt.  Col.  H.  M.  Robert,  1893-96.  Re- 
ports, 98,  960;  94,  683;  (Col.)  96,  818, 
865. 

Maj.  H.  M.  Adams,  1896-98.  Reports, 
96,  725;  97,  1084;  98,  993. 

Lt.  Col.  W.  H.  H.  Benyaurd,  1899-1900. 
Reports,  99,  1208;  1900,  1423. 

Maj.  E.  H.  Ruffner,  1900.  Reports, 
1900,  1378,  1422. 

Estimates.     ( See  Projects. ) 

By  Lt.  Col.  Newton,  1871,  removing 
"Sunken  Rock,"  $58,980;  "Salt  Rock," 
$12,652;  breakwater,  400  f.  long,  $25,000; 
total  $96,632,  72,  809;  74,  ii,  167;  76, 
ii,  222;  77,  250. 

Obstructions.     (See  Physical  charac- 
teristics. ) 

Operations. 

1  § Ta-73.  ' '  Salt  Rock, ' '  comprising 
about  247  c.  y.,  removed  under  contract, 
for  $7,300,  78,  85,940. 

18§4-§5.  55,062  c.  v.  dredged,  86, 
659. 

l§85-§6.  3,096  c.  y.  dredged,  86, 
625. 
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lS66-§7.  9,232  c.  y.  dredged,  87, 
621. 

l§§8-§9.  3,698  t.  stone  placed  in 
breakwater,  89,  716. 

1S90-01.  3,369  t.  riprap  delivered 
in  breakwater,  91,  798. 

1  §93-93.  1,985  t.  stone  placed  in 
breakwater,  93,  961. 

1S93-94.  1,529  t.  deposited,  94, 
684. 

1S94-95.  713  t.  of  stone  placed  at 
end  of  breakwater,  and  2,067  c.  y. 
dredged,  95,  820. 

1N9^96.  28,905  c.  y.  dredged  by 
Government  plant,  96,  726. 

1  §96-9  7.  32,500  c.  y.  dredged,  97, 
1085. 

1  §99-1900.  50,076  c.  y.  dredged, 
1900,  1378. 

Physical  cliaracterlttlct. 

Described,  72,  809;  88,  567;  93,  960; 
95,  865. 

Harbor  consists  of  the  tidal  part  of 
Byram  River  and  Bay  at  its  moutn  open- 
ing into  Long  Island  Sound.  For  1 J  miles 
it  forms  the  boundary  line  between  the 
States  of  New  York  and  Connecticut.  A 
highway  bridge  without  a  draw  crosses 
it  a  little  more  than  a  mile  above  its 
mouth,  and  a  short  distance  above  this  is 
an  old  tide  dam.  Several  rocks  form  ob- 
structions above  the  entrance.    95,  865. 


Projects. 

By  Lt.  Col.  Newton,  1871,  removing 
**  Sunken  Rock"  to  a  depth  of  11  f.  ana 
**  Salt  Rock"  to  a  depth  of  9  f;  also  con- 
structing 400  1.  f.  of  breakwater  at  Byram 
Point.  Estimate,  $96,632.  72,  809;  86, 
652.  Modified  in  1884  to  provide  for 
dredging  a  channel  3  f .  deep  and  60  to  100 
f .  wide  from  the  bay  to  the  vicinitv  of  the 
wharves,  84,  712;  86,  88,  652;  87,  621. 
Estimate  reduced  to  $59,000  in  1890,  or 
to  $25,000  for  completion,  90,  651. 

Congress,  1899,  provided  for  enlarging 
the  channel  below  and  up  to  Town  I>x;k 
to  depth  of  12  f.  and  width  of  70  f.,  and 
from  Town  Dock  to  the  steamboat  dock 
to  depth  of  9  f.  and  width  of  60  f.,  and 
appropriated  $25,000  for  this  work,  99, 

Surreys. 

Under  direction  of  Lt.  Col.  Newton,  by 
J.  H.  Striedinger,  1871.     Report,  72, 809. 

Of  Byram  Kiver,  under  direction  of 
Lt.  Col.  Newton,  1877-78,  78,  417. 

Examination  ordered  by  act  of  Aug. 
17,  1894,  made  by  Lt.  Col.  Robert  in  that 
year  (report  favorable),  95,  865. 

Exammation  ordered  by  act  of  Mar.  3, 
1899,  made,  1899,  by  Lt.  Col.  Benyaurd 
(report  unfavorable),  1900,  1423. 

Maps.     85,  658;  89,  716. 


PORT  GLIMirOIV  HARBOR,  OHIO. 


Appropriations. 

1872,  $8,000,  72,  234. 

.     1872,  2,000,  allotment,  78,  344. 

1875,  5,000,  75,  295. 

1876,  5,000,  76,  ii,  553. 

1878,  10,000,  78,  128,  1253. 

1879,  10,000,  79,  171,  1682. 

1880,  5,000,  80,  2102. 

1881,  5,000,  81,  2291. 

1882,  6,000,  82,  2389. 
1886,  2,000,  86,  1855. 
1888,  5,000,  88,  1998. 
1890,  3,000,  90,  2768. 
1892,  10,000,  92,  2494. 
1894,  6,000,  95,  3082. 
1896,  6,000,  96,  2927. 
1899,  6,000,  99,  3035. 

Total,  94,000 

Commerce. 

Requirements,  68,  153;  71,  210. 

The  local  traffic  small,  but  the  place  a 
port  for  extensive  fisheries  on  the  lake, 
93,  3059;  04,  2395;  95,  3050,  3082. 

Practically  no  commerce,  1900;  traffic 
local  only,  1900,  4040. 

Contracts. 

'     1§72.    H.  T.  Stock  &  Co.,  dredging, 
35  cents  per  c.  y.,  78,  344. 


1879.  J.  Stang,  pier  construction, 
80,  2103.  Cleveland,  Brown  &  Co.,  iron, 
80,  2104. 

1§§0.  S.  A.  Sague,  iron.  Salmon  dc 
Mares,  pier  construction,  81,  2291. 

18fil.  F.  Wilson,  iron.  J.  Stang, 
pier  construction,  81,  2292. 

1  §§3.  J.  Stang,  pier  construction,  82, 
1894. 

1§§7.  J.  Stang,  repairs  to  piers  and 
revetments,  87,  2301. 

1§§9.  J.  Stang,  dredging,  25  and  26 
cents  per  c.  y.,  89,  2306;  pier  and  revet- 
ment repair,  89,  2307. 

1§90.  Carkin,  Stickney  &  Cram, 
dredging,  25  cent«  per  c.  v.,  91,  2835. 

1§93.  Sadler  &  Allen,  dredging 
12,400  c.  y.,  16  cents  per  c.  y.,  s.  m.,  93, 
3060. 

1§97.  J.  Stang,  reenforcing  jetties 
with  stone,  total  bid,  $6,940,  97,  3051. 

Engineers. 

Chief  of  EyoiNEKRS.  Reports,  67, 18; 
68,  40;  70,  31,  50;  71,  48;  72,  45;  73, 
45;  74,  48;  75,  54;  76,  106;  77, 113;  78, 
128;  79,  171;  80,  224;  81,  305;  82,  299; 
83,  307;  84,  310;  85,  334;  86,  329;  87, 
297;  88,  270;  80,  322;  90,  291;  91,  365; 
92,  346;  93,  396;  94,  370;  95,  404;  96, 
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359;  07,  454;  98,  443;  09,  525;  1900, 
500. 

Enginbbbs  in  Chaboe: 

Col. T.J. Cram,  1868.  Beporta,  68, 150, 
153. 

Maj.  W.  McFarland,  1869-71;  69, 116. 
Beport,  71,  210. 

Oapt  G.  L.  Gilleepie,  1871-73.  Be- 
port,  72,  234. 

Maj.  F.  Harwood,  1873-74;  78,  42. 
Beporta,  78,  344;  74,  217. 

Lt.  Col.  C.  E.  Blunt,  1874-76,  74,  215. 
Beporta,  75,  295;  76,  ii,  553. 

Maj.  N.  Michler,  1876-78;  77,  112. 
Beporta,  77,  955;  78,  1250;  79,  1671. 

Maj.  J.  M.  Wilaon,  1878-83.  Beporta, 
79,  1681;  80,  2099;  81,  2289;  82,  2387. 

Maj.  L.  C.  Overman,  1883-92.  Beporta, 
88,  1892;  84,  2086;  85,  2215;  86,  1854; 
87,  2299;  88,  1986;  89,  2305;  90,  2767; 
91   2835. 

Lt.  Col.  J.  A.  Smith,  1892-1900.  Be- 
porta, 92,  2494;  98,  3058;  94,  2394;  95, 
3081;  96,  2925;  (Col.)  97,  3049;  98, 
2647;  99,  3034;  1900,  4038. 

AnRTflTA  N*FB  * 

H.  G.  Bothwell,  68, 150, 155. 
D.  Enwright.    Beport,  75,  296. 

Eitlmateft*    (See  Plmis  and  Projects,) 

By  Col.  Cram,  1868,  entire  improve- 
ment, $89,045.78,  68,  155. 

By  Maj.  McFarland,  1871,1120,000, 71, 
210. 

By  Lt  Col.  Blunt,  1876,  $122,000,  75, 
296. 

By  Maj.  Wilson,  1879,  completion  of 
existing  project,  $55,000,  79, 171, 1682. 

Ijegal  proceedliifft. 

In  1893  transfer  of  neoeasary  portion  of 
the  sand  beach  adjoining  the  inner  end 
of  the  west  revetment  at  the  harbor  was 
commenced,  98,  3059,  and  completed  in 
1894,  the  coat  being  $1,200,  aa  provided 
in  act  of  1892,  94,  2395. 

Operatioiit. 

1873.  20,302  c.  y.  dredged,  giving 
channel  20  f .  wide  by  8  f .  deep  mm  mouth 
of  river  to  lake.  78,  344. 

1 8  74.  Catcn-sand  fence  built  on  north 
apit,  74,  217. 

1875.  Fence  extended  840  f.  by 
hired  labor,  75,  295. 

1877.  Construction  of  east  revet- 
ment by  hired  labor  begun,  77,  956. 

1 8  7  7-7 8 •  Construction  of  revetment, 

78,  128,  1251. 

1878-79.  Extension  of  east  and 
west  piers  and  dredging  by  hired  labor, 

79,  171.  1671,  1681. 

1 8  79-80.  Pi le  work  completed  upon 
300 1. 1  of  weat  pier  and  320  f.  of  the  east 
iQvetment,  80,  2102. 
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1880-81.  Weat  pier  extended  450  f. 
and  east  pier  904  f.,  81,  2289,  2290. 

188 1-89.  West  pier  extended  260 1. 
f .  and  210  f.  added  to  east  pier,  82,  2388. 

1883-83.  195  piles  driven,  forming 
4,934  1.  f.  of  pier  foundation,  83,  1893. 

1883-84.  West  pier  extended  150 
f.  and  old  portions  of  west  pier  and  east 
revetment  repaired,  84,  2087. 

1 8  86-8  7 .  Bepairs  to  pier  work  com- 
menced, 87,  2300. 

188  7-8  8  •  Bepairs  to  piers  completed 
under  contract,  88,  1987. 

1888-89.  9,025  c.  y.  dredged  from 
harbor  entrance,  89,  2306. 

1891-9d.  11,705  c.  y.  dredged,  92, 
2494. 

1893-94.  35,491  c.  y.  dredged,  s.  m., 
and  some  large  bowlders  removed,  94, 
2394.  ^ 

1897-98.  About  39,000  t.  stone 
placed  in  repair  and  strengthening  of 
piers,  98,  2648. 

Phylscal  cliaracteiiatiea. 

Description  of,  68,  153,  154;  71,  210. 

Slight  increaae  of  depth  of  dredged 
channels  shown  by  soundings  of  1900. 
Vessels  drawing  10  f.  could  easily  enter, 
1900,  4040. 

Plant.    (See  Estimates  and  Projects.) 

By  Col.  Cram.  1868,  dredging  a  new 
outlet,  200  f.  wide  by  10  f.  deepj  for  the 
Portage  Biver,  and  protecting  with  5,300 
f.  of  pile  revetment  and  1,100  f.  of  pile 
piers,  estimate  $80,045.78,  68,  154,  155. 

Projeeta.    (See  Estimates  and  Ptans, ) 

By  Maj.  McFarland,  1871,  deepening, 
by  dredging,  the  entrance  to  Portage 
luver  to  a  depth  of  8  f.,  and  for  the  pro- 
tection of  the  channel  by  two  parallel 
piers,  estimate  $120,000,  71,  210;  80, 
2100. 

By  Capt.  Gillespie,  1872,  deepening, 
by  dredging,  the  entrance  to  Porta^ 
Biver  and  1,000  f.  of  timber  revetment 
on  north  side  of  entrance,  to  cost  $8,000, 
72,  234. 

By  Maj.  Harwood,  1873,  building 
catch-sand  fence  for  temporary  benefit 
73  344*  74  217. 

By  Lt.  Col.  Blunt,  1875,  extending 
catcn-sand  fence,  by  hired  labor,  as  part 
of  Maj.  McFarland's  project,  76, 295,296. 

By  Maj.  Michler,  1877,  constructing 
east  revetment,  77,  956. 

By  Maj.  Wilson,  1879,  extending  pile 
pier  and  revetment,  79,  1681. 

The  efforts  of  1872-73  to  maintain  a 
channel  by  dredging  havine^  failed,  in 
1875  Lt.  Col.  Blimt  proposed 'a  pile  re- 
vetment from  the  north  shore,  and  par^ 
aUel  and  200  f.  distant  an  east  pile  pier 
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extending?  to  the  10-f.  carve  in  the  lake, 
75,  295,  296;  80,  2100;  81,  2290. 

From  1872  to  1886,  inclufdve,  $58,000 
was  appropriated,  when  it  was  estimated 
that  ^1,000  would  be  required  to  com- 
plete the  project,  86,  330;  02,  2494. 

By  Lt.  Col.  Smith,  1892,  widening  the 
channel  of  10-f.  depth  by  dredging,  08, 
3059. 

By  Lt..Col.  Smith,  1894,  strengthening 
the  piers  by  adding  to  the  riprap  stone  on 
each  side  with  a  view  to  securing  the 
piling  below  water,  making  the  piers 
tight,  to  confine  the  currents  in  and  out, 
and  to  form  a  foundation  upon  which  a 
stone  superstructure  or  sea  wall  may  be 
built  at  some  future  day,  06,  2927. 


Efforts  made  by  citizens  to  have  appro- 
priation of  1899  applied  to  dredgins  12i-f. 
channel  instead  of  to  repairs,  1000, 4039. 

Under  Col.  Cram,  by  H.  G.  Rothwell, 
1867.    Reports,  68,  160,  153-155. 

Under  direction  of  Maj.  McFarland, 
1870,  70,  50.    Report,  71.  210. 

By  Lt.  Col.  Blunt,  1875,  76,  295. 

Of  harbor,  1882,  82,  2388. 

Examination  of  harbor,  1884,  84, 2088. 

Examination  of  channel,  1889,00, 2768. 

Survey  of  land  purchased  was  made  in 
connection  with  an  examination  of  the 
harbor,  1892,  by  Lt.  Col.  Smith,  08, 3059. 

Maps.    81,  2290;  01,  2836;  04,  2394. 


PORT  CRESCENT,  miCH.    (See  Pinnepog  River,  Mich.) 


Commerce. 

Unimportant,  78,  304. 

Engineers. 

Chief  of  Engineers.  Reports,  79, 42; 
78.  41. 

Engineer  in  Charge.  Maj.  O.  M.  Poe, 
1872-73.    Report,  73,  304. 

Assistants: 
H.  A.  Ulffers.    Report,  78,  304. 
W.  C.  Sauer,  78,  304. 

PORT  DAY,  NIAGARA  RIYER,  N.  ,Y.    (See  Niagara  River.) 


Phytl€»l  eharaeterlttlet. 

Described,  78,  304,  305. 

Surrey. 

Under  the  direction  of  Maj.  Poe  (re- 
port unfavorable),  by  H.  A.  Ulffers  and 
W.C.  Sauer,  1872,  78, 304. 


Commeree. 

Benefit  of  the  improvement,  81,  2456. 

Engineers. 

Chief  of  Engineers.  Reports,  80, 
233;  81,  320. 

Engineer  in  Charge.  Maj.  W.  Mc- 
Farland.    Report,  81,  2454. 

Assistant.  F.  T.  Hampton.  Report, 
81,2455. 


Plant. 

By  Maj.  McFarland,  inside  channel  at 
Port  Day,  by  rock  removal,  600  f.  long 
and  75  f.  wide,  with  a  depth  of  6  f. ;  esti- 
mate, $17,000,  81,  2454. 

Surrey. 

Ordei^d  by  act  of  June  14, 1880,  made, 
1881,  under  direction  of  Maj.  McFarland 
(see  Plan8)y  81,  2454. 


PORT  DAY  TO  TONAWAMDA,  N.  ¥.     (See  Niagara  River.) 
PORT  HARFORD,  CAL.     (See  San  Luis  Obispo.) 
PORT  HENRY,  LAKE  CHAHPLAIM,  N.  Y. 


Engineers. 

Chief  op  Engineebs.  Reports,  76, 57; 
81,  115;  84,  330. 

£noineebs  in  Charge: 

Lt.  Col.  J.  Newton,  1875-76.  Report, 
76,  261. 

Maj.  G.  L.  Gillespie.     Report,  82,  715. 

Lt.  Col.  W.  McFarland.  Report,  84, 
2168. 

Assistants: 
D.  White.    Report,  76,  262. 
J.  A.  Gillespie.    Report,  84,  2169. 

Physical  characteristics. 

Described,  76,  262;  82,  715. 

Plant. 

By  D.  White,  1876,  concurred  in  by 


Lt.  Col.  Newton,  breakwaterof  crib  work, 
3,500  f.  long  by  30  f.  wide,  to  protect  from 
north  and  west  winds;  estimate,  $559,030, 
76,  261,  262. 

In  1881  Maj.  Gillespie  refers  to  previous 
survey,  1875,  and  to  tlie  plan  for  a  break- 
water to  protect  from  north  and  west 
winds;  estimate,  $559,030,  76,  261;  82, 
717. 

Surreys. 

Under  direction  of  Lt  Col.  Newton,  by 
D.  White,  1875.    Reports,  76, 261, 262. 

Examination  ordered  by  acts  of  Mar.  3, 
1881,  and  Au^.  2,  1882,  made  under  di- 
rection of  Majs.  Gillespie,  82,  715,  and 
McFarland  (report  unfiftvorable),  84, 
2168. 


REPORTS  OF  CHIEF  OF  ENGINEERS,  U.  S.  ARMT. 


963 


PORT  HOPE,  MICH.  (See  HurWy  Lake.) 
PORT  HURON,  MICH.  (See  Black  River.) 
PORT  JEFFERSON  HARROR,  N.  ¥.« 


Appropiiattont. 

1852,  $1,200  (survey),  act  Aug.  30. 

1871,  15,000,  71,  86,  804. 

1872,  15.000,  72,  85,  910. 

1875,  15,000,  75,  106,  ii,  266. 

1876,  6,000,  76,  53,  233;  77,  221. 

1878,  8.000,  78,  53,  408. 

1879,  5,000,  79,  59,  361. 

1880,  3,000,  80,  468. 

1881,  4,000,  81,  612. 

1882,  8,000,  82,  625. 
1890,  25,000,  91,  816. 
1892,  10,000,  92,  71. 
1894,  7,500,  96,  834. 
1896.  7,600,  96,  737. 
1899,  7,500,  99,  1221. 


Total,  137,700 

Commerce. 

Requirementa,  71,  807;  78, 1030, 1035. 

Coiitractii. 

1871.  C.  0.  Campbell,  sea  wall.  W. 
H.  Beard,  dredging.  71,  805. 

1§73.  J.  Seattle,  granite,  $2.65  per 
t.,  72,  911. 

1875.  S.  F.  Shelboume,^  dredging, 
27  cents  per  c.  y.,  76,  ii,  266;  76,  232. 
F.  H.  Smith,  stone,  $1.44  per  t.,  75,  ii, 
265;  76,  232. 

1877.  Ingerson  &  Molthorp,  granite, 
$1.33  per  t.,  77,  220:  78,  408. 

1878.  M.  F.  Brainerd,  dredging, 
$6.50  per  hour,  78,  408;  79,  360.  J. 
Beattie,  granite,  $1.05  per  t,  79,  368. 

1879.  J.  M.  Seward,  dredging,  55 
cents  per  c.  v.,  80,  469. 

1 8  80.  J.  Scully,  riprap  granite,  $1 . 69 
pert.,  81,  613. 

1881.  C.  F.  Stoll,  riprap  granite, 
$2.10 pert.,  82,626. 

1893.  J.  Beattie,  riprap  stone,  $1.54 
I>ert,  88,  527. 

1891.  H.  Toomey,  granite  riprap, 
$1.50 pert,  91,  817. 

1 893.  R.  Parrott,  dredging,  21)  cents 
per  c  y.,  92,  717. 

Contract  with  R.  Parrott  for  drednng 
allowed  to  expire  by  limitation  in  JDec. 
1892,  98,  972. 

1893.  J.  H.  Fenner,  dredging,  32} 
cents  per  c.  v.,  s.  m.  ($16,250),  93,  974. 

1 89ff  •  llartford  Dredgins  Co. ,  dredg- 
ing, 26  cents  per  c.  y.,  8.  m.  ($7,0(X)),  96, 
834. 

1897.  Newburgh  Dredging  Co., 
dredging,  28,482  c.  y.,  at  23 j  cents  per 
c.  y.,B.  m.,  97.  1099. 

o  Survev— Report  Oct. ,  1853.    (H, 
^  Failed  to  compete,  70,  232;  77, 


1 899.  Hudson  Contracting  Co. ,  7,865 
t  riprap  stone,  89  cents  per  t,  1900, 
1396. 

Doeumento.    (Not  published  in  re- 
ports.) 
Report  of  Lt.  M.  Harrison,  on  survey 
in  1853,  70,  454;  71,  806. 

Engineers. 

Chief  op  Enoinebrs.  Reports,  70, 82, 
76;  71,  86;  72,  84;  78,  93;  74,  103;  75, 
105;  76,  53;  77,  48;  78,  53;  79,  59;  80, 
80;  81,  96;  82,  96;  83,  92;  84,  98;  85, 
90;  86,  90;  87,  54;  89,  70;  91,  76;  92, 
80;  98,  87;  94,  78;  95,  89;  96,  86;  97, 
120;  98,  115;  99,  130;  1900,  148. 

Engineers  in  Charge: 

Lt.  M.  Harrison,  1853;  70,  464;  71, 
805;  79,  359. 

Lt.  Col.  J.  D.  Graham,  1865.  Report, 
66,  37. 

Maj.  G.  K.  Warren,  1870-75.  Reports, 
1  70,464;  71,804,806;  72,910;  73,1029; 

74,  ii,  270. 

Maj.  J.  W.  Barlow,  1875-83.    Reports, 

75,  it,  266;  76,  232;  77,  220;  78,  407; 
79,  358;  80,  467;  81,  611;  82,  624. 

Lt.  Col.  W.  McFarland,  1883-86.  Re- 
ports, 83,  626;  84,  666;  85,  665. 

Lt.  Col.  D.  C.  Houston,  1886-92.  Re- 
porta,  86,  660;  87,  632;  (Col.),  88,  678; 
89,  751;  91,  814;  92,  713. 

Lt.  Col.  H.  M.  Robert,  189^-96.  Re- 
ports, 93,  971;  94,  694;  (Col.),  95,  831; 

96,  735. 

Maj.  H.  M.  Adams,  1897-98.    Reports, 

97,  1097;  98,  1002. 

Lt.  Col.  W.  H.  H.  Benyaurd,  1899. 
Report,  99,  1220. 

Maj.  E.  H.  Ruffner,  1900.  Report, 
1900,  1393. 

Assistants: 
W.  S.  Edwards.    Report,  72,  911. 
J.  H.  Dager.    Report,  73,  1030. 
H.  N.  Babcock,  74,  ii,  270;  79,  360. 
G.  A.  Weaver.     Report,  76,  232. 
F.  N.  Owen.    Report.    79,  361. 

Estimates.    ( See  Projects. ) 

By  Maj.  Barlow,  1879,  completion  of 
existing  project,  |15,000,  79,  361. 

Operations. 

1§  71-72.  360  1.  f.  of  east  jetty,  or 
breakwater,  built,  72,  86,  910. 

1873-73.  Extension  of  jetty  422  f., 
73  93  1029 

i§ 75-76.  165  c.  y.  dredged  and  475 
1.  f.  west  jetty  built,  76,  232. 

Doc.  No.  482,  56th  CoDg.,  2d  seas.) 
220;  78,  860. 
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l§76-7r.  741  t.  of  riprap  added, 
77,  220. 

l§77-7§.  Repairs  to  east  jetty  and 
dredging,  78,  53,  407. 

l§7§.-79.  Extension  of  west  jetty, 
450  f . ;  of  east  jetty,  70  f. ;  repairs  to  east 
jetty,  79,  59,  358. 

l§79-80.  5,421  c.  y.  dredged  from 
the  channel,  80,  468. 

18§0-§I«  2,579  c.  y.  dredged  from 
channel,  and  1,400  t.  granite  placed  in 
the  jetties,  81,  611. 

l§81-83.  2,120  t.  granite  placed  in 
east  jetty,  82,  625. 

18§9-§3.  3,413  t.  granite  riprap 
placed  in  150  1.  f.  of  jetty  extension,  83, 
526. 

1  §  §  3-84  •  575 1.  granite  riprap  added 
to  jetty  extending  same  35  feet,  84,  657. 

1  §90-9 1  •  1 ,464  t.  of  stone  delivered 
upon  east  jetty.  01,  816. 

1891-93.  7,520  t.  of  riprap  deliv- 
ered in  east  and  west  jetties;  2,285  c.  y. 
dredged,  92,  715. 

1893-93.    16,084c.  y.,s.m.,  dredged, 

93,  973. 

1893-94.    36,868c.  y., s.  m.,  dredged, 

94,  696. 

1895-86.    26,308c. y.,s.  m.,  dredged, 

96,  736. 

1896-97.    27,282c.  y.,  s.  m.,  dredged, 

97,  1098. 

1897-98.  1,138c.  y.,  a.  m., dredged, 
08,  1003. 

1 899-1900.  7,253 1.  stone  deposited, 
1000,  1395. 

Phyileal  characteristics. 

Description,  71,  86,  806;  72,  912;  73, 
1034;  77,  222;  70,  361;  88,  578;  80,751. 


The  rapidity  of  the  tidal  cnnrent  a 
canse  for  the  comparatively  high  prices 
for  dredging,  06,  738. 

Projects.    (8ee Estimates.) 

Bv  Maj.  Warren,  1871,  forming  a 
dredged  channel  of  entrance  200  f.  wide 
and  7  f .  deep,  protected  by  a  breakwater 
800  f.  long;  estimate,  $175,000,  71,  86, 
804,  808.  Modified  in  1875  by  the  addi- 
tion of  an  east  jetty,  75,  105;  ii,  265. 

By  Maj.  Barlow,  1877,  completion  of 
improvement  by  extension  of  jetties  to 
9-f.  curve  and  excavation  of  channel  be- 
tween them  to  8  f.  at  1.  w.;  estimate, 
$34,000,  78,  407;  70,  359;  80,  468.  Op- 
erations under  this  project  were  com- 
pleted in  1883,  80,  752. 

In  1889  Col.  Houston  proposed  to  make 
and  maintain  a  10-f.  channel  through  the 
inlet  by  dredging  and  the  repair  and  en- 
laivement  of  the  east  and  west  jetties; 
estmiate,  $90,000,  80,  754;  01,  815;  02, 
714. 

Surveys. 

By  Lt.  M.  Harrison,  1853,  70, 454;  71, 
.  805;  70,  359. 

By  Maj.  Warren,  examination,  1870. 
Report,  71,  805. 
I      By  W.  8.  Edwards,  1871,  under  direc- 
tion of  Maj.  Warren.    Reports,  71,  805; 
72  911. 

By  J.  H.  Dager,  1872-73.  Report,  78, 
1030. 

By  H.  N.  Babcock,  1874,  74,  ii,  270; 
70,360. 

Maps. 

Of  the  harbor,  70,  360;  82,  626;  84, 
656;  86,  660. 


PORT  KENT  HARBOR,  N.  ¥.<> 

PORTLAIVD.     (See  WUlameUe  and  Columbia  rivers.) 
PORTLAND  (Back  €oTe),  HIE.     (See  Sasanoa  River,  Me.) 


Appropriations. 

1886,  $26,250,  87,  453. 
1888,  25,000,  88,  388. 
1890,  25,000,  00,  446. 
1892,  20,000,  02,  521. 
1894,   20,000,  05,  567. 

Total,  116,250 

Commerce. 

Development  of  business  in  consequence 
of  the  improvement,  00, 445. 

Contracts. 

1§§7.  J.  E.  Chapman,  dredging,  16 
cents  per  c.  y . ,  87, 453. 

1§b9.  E.  Moore,  dredging,  22  cents 
perc.y.,80,533. 


1  §0 1 .  National  Dnedging  Co. ,  dredg- 
ing, 11  cents  per  c.  y.,  01, 598. 

1894.  C.  W.  Anthony,  dredging,  14.2 
cents  per  c.  y^..  s.  m.,  ($15,620),  04,  518. 
Moore  &  Wngnt,  dredging,  16.5  cents  per 
c.y.,8.m.  ($19,800),  05, 567. 

Engineers. 

Chief  of  Engineers.  Reports,  87, 18; 
88,  17;  80,  26;  00,  21;  01,27;  02,  33; 
03,  31;  04,  31;  05,  33;  06,  37. 

Engineers  in  Charge: 

Maj.  J.  A.  Smith,  1886-92.  Reports, 
86,  541;  87, 451;  (Lt.  Col.)  88,  387;  80, 
531;  00,  445;  01,  597. 

Lt  Col.  P.  C.  Hains,  1892-94.  Reports, 
02,  520;  08,  705;  04,  517. 


aSurvey— Report  Feb.  7, 1834,  estimate  $43,876.27.    (H.  Doc.  No.  482, 55th  Ck>ng.,  2d  seas. ) 
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Lt  Col.  D.  P.  Heap,  1895.  Report, 
95,566. 

Lt  Col.  A.  N.  Damrell,  1896.  Report, 
96,  570. 

Obfltruetlons. 

Obstruction  of  Back  Cove  Channel  by 
Grand  Trunk  R.  R.  bridge,  90,  445. 

Operations. 

Survey  of  channel  and  preparations  for 
dredging.  87,  452. 

l§§7-§§.  49,602  c.  y.  dredged,  88 
388. 

l§§§-90.  114,130  c.  y.  dredged,  89 
531,  532. 

l§89-90.  74,542  c.  y.  dredged,  90 
445. 

199!»-03.  About  208,000  c.  y 
dredged,  98,  706. 

1894-95.  About  150,000  c.  y 
dredged,  95,  666. 


1895-96.  About96,000c.y.  dredged, 
96,  571. 

Projects. 

By  Maj.  Smith,  1886,  widening  and 
deepening  the  channel  in  Back  Cove  so 
as  to  afford  a  channel  300  f.  wide  and  12 
f.  deep  at  m.  1.  w.  for  a  distance  of  about 
5,600  I.  along  the  harbor  commissioners* 
line;  estimate,  1181,000, 86,  542;  87,  452. 
Estimate  reduced  to  $180,000,  88,  387; 
92,  520. 

Project  of  1886  combined  with  the  proj- 
ect for  the  improvement  of  Portland  Mar- 
boTj  96,  571. 

Surrey. 

Of  channel  in  Back  Cove,  87,  452. 

Maps,  88,  388. 


PORTLAND  CANAL..     (See  Ohio  River, ) 
PORTLANQ  CHANNEL  (Canal),  ALASKA. 


Appropriation. 

June  3, 1896,  $5,000,  97,  524. 

Commerce. 

Settlements,  97,  3489. 

Resources  oif  the  region,  97,  3490. 

The  only  industries  hunting,  trapping, 
and  the  smoking  of  some  salmon,  princi- 
pally by  Indians,  97,  3492. 

Enf^lneers. 

Chief  of  Enoinbbbs.    Report,  97, 524. 
Engjnbbr  in  Charge.     Capt.  D.  D. 
Gaillard.    Report,  97,  3487. 

Operations. 

1896-97.  Four  storehouses  erected, 
97,  3492. 

Physical  characteristics. 

The  canal  forms  a  part  of  the  boundary 


line  between  British  Columbia  and  south- 
east Alaska.  For  about  25  miles  up  the 
average  width  is  3^  miles;  for  71  miles 
farther  it  has  a  width  averaging  about 
1 J  miles.  The  banks  are  steep  ana  rocky, 
and  the  entire  channel  is  bordered  by 
mountains  and  glaciers.  Described  as  a 
beautiful  sheet  of  water,  with  a  least 
mid-channel  depth  of  312  f.,  remarkably 
easy  to  navigate,  and  the  depth  of  water 
so  great  that  there  are  but  few  safe  anchor- 
ages possible.    97,  3487. 

Survey. 

Survey  ordered  by  act  of  June  3,  1896. 
Preliminary  examination  made  by  Capt. 
Gaillard  in  1896-97.     Report,  97,  3487. 


PORTLAND  HARBOR,  ]IIE.a    (See  P(/rtland  Harbor,  Back  Core,  Me.) 


Appropriations. 

1836,  110,000.00,1 

1837,  25,000.00, 166,  iii,  28;  78, 199; 

1838,  26,366.00,1     79,255. 
1866,  105,111.05,J 

1870,  10,000.00,  70,  80. 

1871,  40,000.00,  71,  91. 

1872,  &45,000.00,  72,  90. 

1873,  50,000.00,  78,  99. 

1874,  20,000.00,  74,  109. 

1875,  20,000.00,  76,  115. 

1881,  20,000.00,  81,  488. 

1882,  35,000.00,  82,  498. 
1884,  30,000.00,  84,  468. 
1886,  30,000.00,  86,  540. 


Appropriations — Continued . 

1888,  $40,000.00,  88,  386. 

1890,  40,000.00,  90,  445. 

1892,  30,000.00,  92,  519. 

1896,  c  20,000.00,  96,  570. 

1897,  €350,000.00,  97,  790. 

1898,  c  200,000.00,  98,  832. 


Total,  1,146,477.05 

Commerce. 

Benefit  to,  67,  468;  68,  844;  69,  448; 
70,  500. 

Board  of  trade  request  extension  to 
wharf  line  of  dredged  channel,  73, 1071. 


a  Survey— Report  Nov.  1, 1882,  estimate  994,852.28.    (H.  Doc.  No.  482,  56th  Cong.,  2d  seas.) 
bincluded  improvement  of  "Bock  Bay"  (or  "Cove"),  73,  1066. 
oBack.  Cove   See  ProjedB. 
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New  railroad  and  steamship  lines,  74, 
ii,  306;  86,  542. 
Description  of,  08,  736. 

Contracts. 

1867.  Pierce  &  Rowe,  stone;  G.  P. 
Wescott,  labor;  Charles  Staples  <&  Son, 
bolts,  68,  843;  69,  447. 

1§6§.  A.  B.  CooleY<& Co.,  dredging, 
34  cents,  4,370  y.;  abandoned;  A.  K. 
Wright,  dredging,  60  cents,  4,120y.  (see 
Cfperatiana),  69,  477,  460. 

1§69.  Morris  &  Ciimmings,  dredg- 
ing, 56  cents,  118,415  y.,  69,  448. 

1871.  G.  C.  Fobes,  dredging,  46 
cents,  78,400  y.,  71,  851;  72,  934. 

187a.  F.  N.  Lord  and  A.  R.  Wright, 
stonework;  A.  R.  Soul^  and  Hugh  Bo  wen, 
foundation,  3,766  tons;  Curtis  &  Fobes, 
dredging,  25  cents,  24,938  y.,  78,  1067; 
74  11  304. 

1873.  A.  R.  Wright,  dredging, 35  and 
50  cents,  136,849  y.,  78, 1068;  74,  ii,  304; 
76,  ii,  394. 

1880.  G.  C.  Fobes,  dredging,  15} 
cents  per  c.  y.,  81,  448. 

1881.  (}.  C.  Fobes,  dredging,  17 
cents  per  c.  y.,  81,  488. 

1 883.  Moore  &  Wright,  dredging,  13 
cents  per  c.  y.,  88,  422. 

1884.  Moore  &  Wright,  dredging,  14 
cents  per  c.  v.,  85,  470. 

1887.  National  Dredmng  Co. ,  dredg- 
ing, 13  cents  per  c.  y.,  87,  450;  A.  D. 
Smith,  boathouse  construction,  $400,  87, 
450. 

1888.  Moore  &  Wright,  dredging,  34 
cents  per  c.  y.  for  hard  and  17  cents  per 
c.  y.  for  soft,  89, 531. 

1891.  Moore  &  Wright,  19  cents  per 
c.  y.  for  hard  and  9 J  cents  for  soft,  91, 
596. 

1893.  Moore  &  Wright,  dredging, 
28  cents  per  c.  y.,  s.  m.  ($3^080),  93, 
704. 

1894.  Moore  &  Wright,  dredging, 
15}  cents  per  c.  y.  ($23,625),  94,  516. 

1897.  G.  M.  Valentine&Co.,  dredg- 
ing, 14.4  and  20  cents  per  c.  y.,  p.  m. 
(total  quantity  dependent  on  progress), 
97,  791. 

1900.  Morris  &  Cummings  Dredging 
Co.,  dredging,  13.85  and  16.5  cents  per 
c.  y.,  p.  m.  ($349,477.58),  1900,  1099. 

Engineers. 

Chief  of  Engineers.  Instructs  officer 
in  charge  to  make  current  and  tidal 
observations,  67,  486;  to  submit  esti- 
mates for  dLredging,  68,  847  851;  to 
advertise  anew  for  bids  for  dredg- 
ing, 69,  454;  approves  project  for 
dre<lging,  68,  851;  reports  to  Secretary 
of  War  that  breakwater  is  not  being  ex- 
tended, and  regarding  grounding  of 
steamer  on  bar,  68,  850. 


Reports,  66,  3,  ii,  30,  40,  iii,  18,  28 
67,  48;  68,  71;  69,  61;  70,  80;  71,  90 
72. 90;  78, 99;  74,  108;  75,  115;  76,  40 
77,  35;  78,  39;  79,  46;  80,  66;  81,  68 
82,  67;  88,  62;  84,  70;  85,  58;  86,  57 
87,  17;  88,  16;  89,  25;  90,  21;  91,  27 
92,  32;  93,  30,  38;  94,  30;  95,  32;  96 
36,  38;  97,  37;  98,  47;  99,  55;  1900,  60 

Board  of  Enginbebs. 

Convened  June  12,  1867,  at  Portland, 
Me.;  recommended  adoption  of  Col. 
Alexander's  plan.  {See  Projects.)  Report 
of  the  board,  67,  487.  (Col.  Bache,  Lt 
Col.  Thorn,  and  Maj.  Casey. ) 

Engineers  in  Charge: 

Col.  J.  D.  Graham,  1865;  66,  3.  Re- 
port, 66,  36,  39. 

Maj.  R.  S.  Alexander,  1865-^;  66,  ii, 
40,  iii,  18.     Report,  66,  iv,  185. 

Lt.  Col.  G.  Thorn,  1866-^;  66,  iii,  18. 
Reports,  66,  iv,  187;  67,  485,  487;  68, 
843,  847;  69, 446, 460  (on  merits  of  differ- 
ent dredges,  69,  460,  465);  70,  498,  505; 

71,  850;  72,  934;  78,  1066;  74,  ii,  304; 
75,  ii,  393^,  76,  159;  77,  164;  78,  199; 
79,  255;  (Col. )  80, 335;  81,  486;  82,  498. 

Col.  C.  E.  Blunt,  1883-^.  Reports,  88, 
421;  84,467;  85,469. 

Maj.  J.  A.  Smith,  1886-92.  Reports, 
86,  538,541;  87,  448;  (Lt.Col.)  88,  385; 
89,  529;  90,  444;  91,  595;  92,517. 

Lt.  Col.  P.  C.  Hains,  1892-94.  Reports, 
98, 701, 735;  94,  514. 

Lt.  Col.  D.  P.  Heap,  1895.  Report,  95, 
563 

Lt.  Col.  A.  N.  Damrell,  1896.  Report, 
96, 568. 

Maj.  R.  L.  Hoxie,  1897-98.  Reports, 
97,  790;  98,  832. 

Maj.  8.  W.  Roessler,  1899-1900.  Re- 
ports, 99,  1041;  1900,  1097. 

Assistant.  A.  G.  Childs,  (current  and 
tidal  observations),  67, 486;  68, 843. 

Estimates.     (See  Plans  and  Projects. ) 

By  Col.  Graham,  6,000  c.  f.  of  stone, 
600 1.  f.  of  capping,  and  400 1.  f.  extension 
of  breakwater,  1105,111.05,  66,  40.  De 
tailed  estimates  for  same,  66,  41, 42. 

By  Maj.  Alexander,  completion  of 
breakwater  without  extension,  |60,286.41, 
66,  iv,  187. 

By  Lt.  Col.  Thom,  1868,  completing 
breakwater,  $59,984;  for  dredging  to  20  f. 
water,  $28,600;  68,  848,  849.  • 

By  Lt.  Col.  Thom,  1869,  in  detail,  for 
dredging  channel  to  20  f.  water  by  day 
labor  and  purchase  of  dredge,  $24,000  to 
$40,000,  69,  461.  Estimate  compared 
with  lowest  bids  received,  69,  464.  To 
increase  width  of  channel  100  f.,  $25,000, 
70,  499,  506.  To  increase  width  of  chan- 
nel to  500  f.,  $40,000, 71, 851.  For  dredg- 
ing in  "Back  Bay,"  40,000  c. y., $10,000, 

72,  934. 
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By  Lt.  Col.  Thorn,  for  dredging  in  Inner 
Harbor,  $60,000,  78.  1068;  |llO,000, 78, 
1071. 

IjeffTlflatlon. 

Joint  resolution  of  Congress  approved 
June  5,  1868,  permitted  the  unexpended 
balance  of  appropriations  to  be  used  in 
dredging  the  "Middle  Ground,"  and  pro- 
tecting and  improving  the  channel,  68, 
844,  847.     ' 

Operationf. 

1§3S.  1,763  1.  f.  breakwater  exten- 
sion; 1,030  f.  only  completed,  78,  199. 

1666-67.  Biepairs  to  breakwater, 
67  49  488 

is67-6§.  538  1.  f.  breakwater  cap- 
ping, 68,  71,844. 

l»6§-69.  195  1.  f.  breakwater  cap- 
ping; 4,120  c.  y.  spit  (obtained  by  sud- 
tracting  the  sum  of  the  other  figures  from 
the  total  number  of  yards  excavated^,  and 
4,370  c.  y.  middle  ground  dredged,  68, 
844"  69   61  447. 

1 869-70.  90,315  c.  y.  middle  ground 
dredged,  70,  80, 499. 

1876-71.  28,100c.y.  middle  ground 
dredged,  70,  505;  71,  91,850. 

1871-72.  78,400  c.  y.  middle  ground 
dredged,  72,  90, 934. 

1879^-73.  Pier  extension  commenced, 
78,  1068. 

1873-74.  217  1.  f.  breakwater  cap- 
ping; 242  1.  f.  breakwater  extension; 
24,938  c.  y.  back  bay  dredged;  49,609  c.  y. 
inner  harbor  dredge<1;  wreck  removed; 
repairs,  74,  108. 

1874-75.  87,240  c.  y.  inner  harbor 
dredged,  76,  ii,  394. 

1875-76.  2,932  c.  y.  inner  harbor 
dredged;  dredging  at  custom-house  dock, 
76,  159. 

1 8  76-79.  Gyrations  suspended  pend- 
ing delay  in  removing  private  docks  pro- 
jecting into  harbor,  79,  256. 

Total  amount  of  dredging  stated  at 
370,024  c.  V.  78,  200;  79,  256. 

1886-81.  67,756  c.  y.  dredged,  81, 
487. 

1881-83.  249,468  c.  y.  dredged,  82, 
498. 

1889-83.  170,347  c.  y.  dredged,  88, 
421. 

1883-84.  69,063  c.  y.  dredged,  84, 
467. 

1884-85.  124,603  c.  y.  dredged,  85, 
469. 

1885-86.  19,890  c.  y.  dredged,  86, 
539. 

1886-87.  29,000  c.  y.  dredged,  87, 
449. 

1887-88.  169,872  c.  y.  dredged,  88, 
386. 

1888-89.  77,792  c.  y.  soft  and  61,265 
c.  y.  hanl  sand  dredged,  89,  530. 


1891-93.  Dredging  in  continuation 
of  the  29-f.  channel,  92,  519. 

1899-93.  Alx)ut  340,000  c  y. 
dredged,  93,  703. 

1894-95.  About  150,000  c.  y. 
dredged.     Project  completed.     95,  565. 

1 897-98.   Over  600,000  c.  y .  dredged, 

98  832 

i  898-99.   Over  800,000  c.  y.  dredged, 

99  1041. 

1899-1966.  Over  429,000  c  y. 
dredged,  1900,  1097. 

Physical  characteiiBtl€». 

Ix>cation  de8cril)ed,  66,  39. 

Currents  and  tides  discussed,  66,  iv, 
185. 

Formation  of  bar,  68,  848. 

Wharves  projecting  beyond  dock  line, 
73,  1072. 

Plant.     (See  Estimates  and  Projects. ) 

By  Col.  Graham,  repairs  and  extension 
of  breakwater,  66,  40. 

By  Maj.  Alexander,  adverse  to  exten- 
sion, 66,  iii,  18,  iv,  185. 

Private  and  corporate  irork. 

Projecting  wharves  hindering  dredging 
in  inner  harbor,  73,  1072;  74,  ii,  305; 
76,  ii,  394. 

Projects.     (See  Estimates  and  Plans.) 

By  Maj.  Alexander,  completion  with- 
out extension  of  breakwater,  66,  40;  ap- 
proved by  Board  of  Engineers,  67,  485. 

By  Lt.  Col.  Thorn,  dredging  a  300-f. 
channel  to  20  f.  water,  68, 848;  approved 
by  the  Chief  of  Engineers,  68,  851. 

By  Lt.  Col.  Thom,  extending  break- 
water about  200  f.  and  building  a  light- 
house pier,  72,  934;  and  for  dredging  a 
channel  in  ''Back  Bay"  100  f.  wide,  8  f. 
deep,  approved  by  Chief  of  Engineers, 
73,  1067. 

By  Lt.  Col.  Thom,  improving  inner 
harbor,  73,  1068. 

The  appropriations  of  1836,  1837,  and 
1838,  aggregating  $61,336,  were  applied 
toward  the  partial  construction  of  1,763 
1.  f.  of  breakwater  on  Standfords  Ledge, 
78   199*  79   255 

Fromi866to  1884,  inclusive,  $375,111.05 
was  appropriated  and  applied  to  the  com- 
pletion of  the  breakwater  to  a  length  of 
2,005  f.,  the  deepening  of  the  lower  har- 
bor, by  dredging,  to  21  f.,  and  to  16  f.  as 
far  up  as  Browns  Wharf,  and  a  small 
channel  in  the  Back  Cove  to  a  depth  of  8 
f.,  79,  256;  86,57,  538;  87,  451. 

In  1886  Maj.  Smith  proposed  increasing, 
by  dredging,  the  channel  approaching  the 
lower  wharves  to  a  width  of  500  f.  and  a 
depth  of  29  f.,  at  an  estimated  cost  of 
$135,000,  86,  540;    87,  449.    Total  ex- 
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penditure  to  1888,  $30,000.  Amount 
required  to  complete  project,  $105,000, 88, 
385,  386.  Modified  in  1889  to  include 
deepening  the  water  front  in  the  upper 
part  of  the  harbor  to  16  f . ;  estimateu  ad- 
ditional cost,  $5,000,  90,  444;  02,  518. 

Project  amended,  1894-95,  to  provide 
for  widening  the  upper  end  of  the  29-f. 
channel,  and  for  opening  a  25-f.  channel 
to  connect  the  lower  and  upper  ends  of  the 
harbor,  04,  516. 

A  project  was  adopted  by  Congress  in 
1896  for  dredging  to  a  depth  of  30  f.  a 
portion  on  the  north  of  the  narbor  line  of 
the  southerly  side  of  the  harbor,  at  an 
estimated  cost  of  $770,000,  under  con- 
tinuous contract,  combining  with  this  a 
project  for  the  completion  of  the  improve- 
ment of  Back  Cove,  06,  568. 


Surveys. 

Current  and  tidal  observations,  1867, 
67, 486. 

Minute  hydrographic  survey  by  Col. 
Thom,  1867,  with  aid  of  the  U.  S.  Coast 
Survey,  68,  843,  848. 

Triangulation  and  survey  of  wharves 
and  harbor  lines,  1875-76,  76,  40. 

Resurvey  of  harbor,  1880,  80,  336. 

Examination,  with  a  view  to  extending 
the  channel  along  the  front  of  the  wharves 
on  the  south  side  of  the  harbor  to  give  a 
depth  of  8  f.,  m.  1.  w\,  to  Bush  Mill 
wharf,  ordered  by  act  of  Julv  13,  1892, 
made  by  Lt.  Col.  Hains,  1892  (report  un- 
favorable), 03,  735. 

Maps.  Of  Portland  Harborand  Break- 
water  66   i 

80,' 336;  86,  542;  87,  450. 


PORTLAND  HARBOR,  N.  Y. « 

Appropiiattonii. 

1836,  $10,000,  act  July  4. 

1837,  10,000,  act  Mar.  3. 

1838,  35,466,  act  July  7. 
1844,    $1,150,  act  June  15. 

Total,  56,616. 

PORT  LiOS  ANGELES,  €ALi.     (See  San  Pedro  Bay  and  Santa  Monica  Bay.) 

PORT  MARSHALL  HARBOR,  N.  T. 


Engineers. 

Chief  of  Engikbebs.     Report,  84, 330. 

Engineer  in  Chaboe.  Lt.  Col.  W. 
McFarland.    Report,  84,  2161. 

Assistant.  J.  A.  Gillespie.  Report, 
84,  2161. 


Survey. 

Examination  ordered  by  act  of  Aug.  2, 
1882,  made,  1883,  under  direction  of  Lt. 
Col.  McFarland  ( report  unfavorable) ,  84, 
2161. 


PORT   ONTARIO   HARBOR,   Salmon  RlTer,2>   N.  Y.     (See  Salmon 

River. ) 


Approprlatloni. 

1836,  $5,000,  act  July  4. 

1837,  10,000,  act  Mar.  3. 

1838,  30,000,  act  July  7. 
1844,      5,000,  act  June  11. 

Total,  50,000. 

Commeree. 

Heavy  expenditure  not  warranted  by 
the  wants  of  commerce  and  navigation, 
68,  47. 

Importance  of  the  improvement  as  a 
harbor  of  refuge,  68,  292;  71,  251. 

Engineers. 

Chief  of  Engineers.  Reports,  68, 
47;  70,  32,  55;  71,  52. 

Enoineebs  in  Charge: 

Lt.  R.  C.  Smead,  U.  8.  A.,  1836;  68, 
290,  292. 

«H.  R,  Doc.  482,  56lh  Cong..  2d  sess. 

frThis  river  enters  Mexico  Bay,  Lake  Ontario,  abont  20  miles  ea.st  o£  Oswego, 
mon  River  in  the  State,  which  empties  int4>  St.  Lawrence  River. 


Lt.  Col.  C.  E.  Blunt,  1868.  Report, 
68,  289. 

Maj.  N.  Bowen,  1870.     Report,  70, 211. 

Maj.  J.  M.  Wilson,  1871.  Report,  71, 
251. 

Assistant.  Lt.  B.  D.  Greene,  Report, 
71,  252. 

Operatloni. 

Former  operations  referred  to,  68,  290. 
Condition  of  old  piers,  71,  262. 

Ptaysf eal  eharaeterlsties. 

General,  of  Salmon  River,  68,  290;  71, 
252. 
Action  of  drifting  sands,  68,  290. 
Character  of  river  bed,  71,  253. 

Plans. 

By  Lt.  Col.  Blont,  closing  the  chan- 
nel with  a  dike;  cutting  new  channel 
through  the  sandspit  to  a  depth  of  12  f . ; 


There  is  another  Sal- 
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protection  of  the  sides  of  the  I'ut  M'ith 
cribwork;  extension  of  two  piers  into 
the  lake,  200  f.  apart;  dredging  the  chan- 
nel of  the  river,  and  also  the  middle  of 
Selkirk  Pond  to  a  depth  of  10  f.,  and  so 
increasing  the  harbor  and  anchorage 
room;  estimate,  $209,000,  68,  290,  291; 
71,  52. 
By  Lt.  Greene,  to  omit  dredging  Sel- 


kirk   Pond,   reducing    the    estimate  to 
$113,000,  71.  252,  253. 

Surreyii. 

An  examination  under  the  direction  of 
Lt  Col.  Blunt,  1868,  68,  47.  Report,- 
68  289 

By  Lt.  Greene,  1870,  71,  52.  Report, 
71,  252. 


PORT  ORFORD,  OREO.     (See  Pacific  Coast,  Harbor  of  Refuge. ) 


Oommerce. 

Availability  as  a  harbor  of  refuge,  73, 
1126;  77,  1054;  70,  1805,  1806. 

Description  of,  95,  3497. 

In  1895  the  imports  were  limited,  and 
the  exports  amounted  to  $64,730,  05, 
3498. 

In  1898  the  commerce  was  insignifi- 
cant when  compared  with  the  large  sum 
required  to  adeiquately  protect  the  har- 
bor from  storms,  08,  3006. 

Eiiffliieers. 

Chief  of  Enoinbsbs.  Reports,  78, 
107;  77,  123;  78,  139;  70, 183;  01,411; 
05,  458;  06,  393;  07,  494;  08,  479,  502; 
00,  562;  1000,  634. 

BoABDS  OF  Enoinbebs: 

Convened,  1876,  to  examine  various 
harbors,  with  a  view  to  establishing  a 
harbor  of  refuge.  The  board  reported 
that  the  main  objection  the  great  depth 
of  water  on  the  line  of  the  proposed 
breakwater,  and  also  the  presence  of 
Orford  Reef  off  the  coast,  making  the 
approach  from  the  north  dangerous. 
Report,  77, 1054.  (Lt.  Cols.  Williamson, 
Alexander,  and  Stewart,  and  Mai.  Men- 
dell.) 

Convened  at  San  Francisco,  October 
27,  1890,  by  8.  O.  No.  66,  to  consider 
and  report  upon  the  proposed  harbor  of 
refuge  at  Port  Orford .  Oreg.  Report,  0 1 , 
3305.  (Col.  Mendell,  Maj.  Handbury, 
and  Capt.  Symons. ) 

Enoinbers  in  Charge: 

Maj.  H.  M.  Robert,  1872.  RepoH,  78, 
1123. 

Maj.  J.  M.  Wilson,  1878.  Report,  70, 
1802. 

Capt.  T.  W.  Symons,  1895,  Report, 
05   3491 . 

CaptW.L-Fisk,  1896-98.  Reports,  06, 
3228;  07,  3379;  (Maj.)  08,  2958,  3003. 

Capt.  W.  W.  Harts,  1899-.  Reports, 
90,  3199;  1000,  4265. 

Assistants: 
F.  H.  West,  78,  1123. 
J.  G.  Kelley.    Report,  05,  3500. 

Phjraleal  ctaaracterlstlct. 

General,  78,  1123,  1128;  70,  1803, 
1805;  05,  3493. 


Rocky  islets  off  the  coast,  77, 1054;  70, 
1803. 

Tides,  70,  1803. 

Gales,  70,  1805. 

Resources  of  interior  country,  70, 1806. 

Port  Orford  is  an  open  roadstead  and 
village  on  the  coast  oi  Oregon,  51  ^  miles 
from  the  Orejfon  and  California  boundary 
line.  It  is  wide  open  to  the  sea  to  the 
southward,  the  direction  from  which 
comes  the  worst  storms.   05, 3493. 

Plant. 

By  Maj.  Robert,  construction  of  a 
breakwater,  500  y.  in  length,  in  10  fath- 
oms of  water;  purchase  of  land  and  the 
construction  of  a  narrow-gauge  railroad 
to  facilitate  the  process  of  construction; 
estimate,  12.902,000,  73,  1127-1129. 

By  Boara  of  Enpneers,  1876,  break- 
water, about  one  mile  in  length,  to  pro- 
tect the  harbor  from  the  south  and  south- 
westerly gales;  estimate,  $10,507,343,  77, 
1054. 

By  Maj.  Wilson,  construction  of  a 
breakwater,  2,000  f.  in  length;  estimate, 
$3,427,000,  which  could  be  extended  to 
a  length  of  5,000  f.  if  necessary;  estimate, 
$9,405,000,  70,  1804,  1805. 

For  plans  and  estimates  considered  by 
the  Boaid  see  01,  3306. 

ProJecU. 

In  1895  Capt.  Symons  estimated  it 
would  cost  $364,254  or  $511,754  to  con- 
struct wharves  for  commercial  purposes, 
05,  3495-3496. 

By  Capt.  Symons,  1895,  constructing  a 
wharf  300  f.  long  of  rock,  etc.,  from 
Graveyard  Point  for  commercial  shipping 
purposes,  estimate,  $203,366,  06,  3228. 

Capt.  Harts,  190O,  reported  that  exist- 
ing wharf  conditions  accommodations 
were  ample  for  present  and  prospective 
needs.  The  Chief  of  Engineers  directed 
that  all  work  be  suspended.  1000, 4266. 

Surreyt. 

Under  direction  of  Maj.  Robert,  1872. 
Report,  78,  1123. 

Under  direction  of  Maj.  Wilson  1878, 
Report,  70,  1802. 

Examination  ordered  by  act  ot  ^sepC. 
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19,  1890,  made,  1891,  under  direction  of 
Capt.  Symons,  91,  3305. 

Survey  with  a  view  to  improving  the 
place  and  makins;  it  a  harbor  of  refuse 
ordered  by  act  oF  Aug.  17,  1894,  made 
under  direction  of  Capt.  Symons  in  1895 
(see  Projects),  06,  3491. 


Survey  with  an  estimate  of  the  cost  of 
improvement  and  importance  of  the  place 
to  shipping  and  commerce,  ordered  by 
act  of  June  3,  1896,  report  (unfavorable) 
submitted  1898,  by  Capt.  Fisk,  98,  3003. 


PORT  PENW,  DEL.     (See  Delatmre  Rit^;  Ice  Harbor  at  Reedy  Island,) 
PORT  ROYAL.  RIVER,  S.  C.     (See  Beaufort  River,  S.  C.) 

PORT  SAL,  CAL. 


Ensfneers. 

Chief  op  Engineers.  Reporta,  67, 17; 
68,  74. 

Engineer  in  Charge.  Maj.  R.  S.  Wil- 
liamson.    Report,  68,  887. 


Assistant.    Lt.  W.  H.  Heuer,  68, 887. 

Estlmateft. 

By  Maj.  Williamson,    2  breakwaters, 
$9,944,438,  68,  889. 


PORT  §A]VI£.A€,  miCH.  (Iiarbor  of  refusre). 


Engineers. 

Chief  of  Engineers.   Report,  89, 319. 
Engineer  in  Charge.    Col.  O.  M.  Poe, 
1888.     Report,  80,  2284. 

Physical  characteristics. 

Description  of,  80,  2285. 


Survey. 

Examination  for  harbor  of  refuge  or- 
dered by  act  of  Aug.  11, 1888,  made,  1888, 
under  direction  of  Col.  Poe  (report  un- 
favorable), 80,  2284. 


PORTSMOUTH    HARROR,  IV.  H.     (See  Isles  of  Shoals,  Me.  and  N.  11; 

Little  Harbor,  N.  H;  Pepperell  Cove,  N.  H.;  and  Pull-and-be-damned  Point,) 


Appropriations. 

.  1879,  110,000,  70,  48. 
1880,  25,000,  80,  341. 
20,000,  81,  500. 
17,000,  82,  508. 
«  2,000,  act  Aug.  7. 
20,000,  84,  470. 
15,000,  86,  648. 
15,000,  88,  395. 
13,000,  00,  451. 


1881, 
1882, 
1882, 
1884, 
1886, 
1888, 
1890, 


Total,  137,000 

Commerce. 

Importance  of  Portsmouth  Harbor,  74, 
ii,  343,  344;  70,  283. 

Contracts. 

1§79.  H.  Hamilton,  rubblestone,  69 
cents  pert.,  80,  342. 

1§§0.  J.  F.  Curritt,  rubblestone,  77 
cents  pert.,  81,  501. 

1§82.  J.  Andrews,  rock  removing, 
$18 per c.  y.,  82, 508.  S.  S.  Andrews,  rock 
removing,  $34.50  per  c.  y.,  88,  432. 

1§84.  G.  W.  Townsend,  rock  re- 
moving, $22  per  c.  y.,  85,  474. 

1§86.  G.  W.  Townsend,  rock  re- 
moving, $18.97  per  c.  y.,  87,  466. 

1  § 89.  O.  J.  Jennings,  rock  removing, 
$11  per  c.  y.,  80,  540. 

ISOl.  T.  Symonds,  rock  removing, 
$13  per  c.  y.,  01,  605. 


Defense. 

Forts  Constitution  and  McClary  and 
batteries  on  Gerrish's  Island  and  Jerry's 
Point,  74,  ii,  343;  70,  263. 

U.  S.  navy-yarcl  at  Kittery,  Me.,  70, 
263,  283. 

Engineers. 

Chief  op  Engineers.  Reports,  73, 
106;  74,  116;  78,  46;  70,  48,  52;  80,  68; 
81,  71;  82,  71;  83,  65;  84,  71,  73;  85, 
58,  60;  86,  58;  87,  20;  88,  20;  80,  29; 
00,  24;  01,  30;  02,  36. 

Engineers  in  Charge. 

Lt.  Col.  G.  Thom,  1873-84.  Reports, 
74,  ii,  342;  70,  262,  282;  (Col.)  80,  340; 
81,  498;  82,  505;  84,  474. 

Col.  C.  E.  Blunt,  1883-86.  Reports, 
83,  430;  84,  469;  85.  472,  478,  484. 

Maj.  J.  A.  Smith,  1886-92.  Reports, 
86,  546;  87,  463;  (Lt.  Col.)  88,  394; 
80,  539;  00,  450;  01,  604. 

Lt.  Col.  P.  C.  Hains,  1892.  Report, 
02,  527. 

Assistant.  S.  Haagensen.  Report,  74, 
ii,  343. 

Operations. 

1  §  79-90.  12,200 1  stone  placed,  80, 
341. 

1§§0-§1.  2,400  t.  stone  placed  in 
jetty;  100  c.  y.  rock  removed  from  chan- 
nel, 81,  500. 


a  Relief  act. 
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1981-83.    310  c.  y.   rock  removed 


from  ledges,  82,  506,  507. 

188d-83.  690  c.  y.  solid  rock  re- 
moved from  ledges,  83,  431. 

1883-84.  500  c.  v.  rock  removed 
from  Gangway  Rock;  300  c.  v.  material 
dredged,  84,  470. 

1884-85.  400  c.  y.  rock  removed,  86, 
473. 

1885-86.  808c.  y.  rock  removed,  86, 
547. 

1886-87.  100  c.  y.  rock  removed,  87, 
464. 

1887-88.  632c.  y.  rock  removed,  88, 
394. 

1889-90.  168c.  y.  rock  removed,  90, 
451. 

1 890-9 1 .  244  c.  y.  rock  removed,  9 1 , 
604. 

1891-99.  Project  completed,  92, 
528. 


Goat  islands;  also  for  removing  Gangway 
Rock  to  a  depth  of  20  f.  and  part  of  the 
ledge  off  Badger's  Rock  to  a  aepth  of  10 
f.  at  m.  1.  w;  estimate,  $150,000,  79,  48, 
262. 

In  1882 Col.  Thomdid  not  consider  com- 
pletion of  the  breakwater  a  public  neces- 
sity, 84,  474. 

All  contemplated  improvements  com- 
pleted and  no  further  appropriation 
needed,  92,  528. 

Surreys. 

By  Capt.  Howard  Stansbury,  U.  S.  T.  E., 

1842-44,  74,  ii,  343;  79,  283. 
i      By  S.  Haagensen,  187C.    Report,  74,  ii, 
I  343. 

Under  the  direction  of  Lt.  Col.  Thom, 

1878.  Report,  79,  282. 
\  Of  sunken  ledges  at  ix)int  of  Goat  Island, 
j  near  Portsmouth  Pier,  and  also  in  harbor 
•  of  refuge  at  Jersey  Point,  1882,  82,  507. 
I  Examination  of  narbor  at  Portsmouth, 
■  sea  to  wharf,  ordered  by  act  of  July  5, 

1884;  made,  1885,  under  direction  of  Col. 


Physical  characteristics. 

Bar   between   Gerrish's   and  Wood's 
islands,  74,  ii,  343,  344. 

T^^LLtu^L^^^^  \r.  ♦>,oi,oi.K^r  -yo    I  Blunt  (report  unfavorable),  85,  478. 
^^ges  and  bowlders  m  the  harbor,  79,  i      Examination  of  Little  HarbcJr,  Ports- 


Plans.    (See  Projects.) 

By  8.  Haagensen,  for  breakwater  be- 
tween Grerrish's  and  Wood's  islands,  1,376 
f.  in  length,  556  f.  resting  on  solid  ledge 
and  820  f.  on  heavy  bowlders,  $150,000, 
74,  ii,  344. 

Projects.     (See  Plans. ) 

By.  Lt.  Col.  Thom,  1879,  breakwater, 
820  f.  in  length,  10  f.  in  width  on  top,  and 
2}  f.  above  m.  h.  w.  between  Great  and 


mouth,  for  harbor  of  refuge,  ordered  by 
act  of  July  5, 1884;  made,  1885,  under  di- 
rection of  Col.  Blunt,  85,  480. 

Examination  for  extension  and  comple- 
tion of  the  breakwater  near  third  bridge 
in  Portsmouth  Harbor;  made,  1882,  un- 
der direction  of  Col.  Thom,  84,  474. 

Maps: 

Showing  the  purposed  improvements, 
79,  282. 

86,546. 


PORTSHOUTH,  NEBR.     (See  Missouri  River  from  mouth  to  Sioiix  City. ) 
PORT  TOBACCO  RITER  (Creek).     (See  Chapel  Point  Harbor,  Md.) 

PORT  TOUnVSEND  BAY,  PIJOET  SOIJIVD,  TO  OAK  BAY,  WASH. 

(Slilp  channel).     (See  Puget  Sound  and  its  tributaries.) 


Bnglneers. 

Chikf  op  Enoinbers.  Reports,  91, 
409,  3260. 

Engineer  in  Charob.  Capt.  T.  W. 
Symons,  1890.     Report,  91,  3260. 

AssiOTANT.  A.  J.  McMillan.  Report, 
91,  3262. 


Physical  characteristic's. 

Description  of,  91,  3260. 

SurTcy. 

Examination  ordered  by  act  of  Sept.  19, 
1890;  made,  1890,  under  direction  of  Capt. 
Symons  (report  unfavorable),  91,  3260. 


PORT  WASHIIVGTOIV  (Ozaukee)  HARBOR,  WIS. 


Appropriations. 

1870,  116,000,  70,  39. 

1871,  15,000,  71,  34. 

1872,  15,000,  72,  32. 

1873,  15,000,  73,  34. 

1874,  10,000,  74,  39. 

1875,  10,000,  75,  44. 

1876,  8,000,  76,  97. 

1878,  5,000,  78,  116,  1164. 

1879,  7,500,  79,  155,  1521. 

1880,  20,000,  80,  1923. 

1881,  17,000,  81,  2110. 


Appropriations — Continued. 
1882,    117,000,  82,  2152. 
1884,     10,000,  84,  1859. 

5,000,  86,  1673. 

5,000,  88,  1857. 

3,000,  90,  2350. 

6,500,  92,  2197. 

5,000,  95,  2(«6. 

5,500,  96,  2500. 

4,400,  99,  2766. 


1886, 
1888, 
1890, 
1892, 
1894, 
1896, 
1899, 


Total,  198,900 
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Commerce* 

Commercial  importance  of  Port  Wash- 
ington, 70,  119,  120;  71,  114;  72,  123; 
73,  207;  76,  ii,  382,  384. 

Local  business  monopolized  by  the 
bridge  pier  owners  previous  to  the  im- 
provement of  the  harbor,  76,  ii,  381. 

Description  of,  local,  1900,  3766. 

Contracts. 

1 8  TO.  A .  Conro,  dredge  and  accesso- 
ries, 1160  per  day,  71,  114;  76,  ii,  381. 

1  §  7 1 .  A .  Conro,  materials  and  labor, 
71,  114;  73,  123. 

1§79«  A.  Conro,  dredge  and  accesBo- 
ries,  $15  per  hour,  73,  207;  76,  ii,  382. 

1873.  A .  Conro,  materials  and  labor, 
73,  207;  74,  149. 

1874.  A.  Conro,  dredge  and  accesso- 
ries, $125  per  day,  76,  209;  76,  ii,  383. 

1875.  A.  Conro,  dredging,  34.6  cents 
per  c.  y  ,  76,  ii,  379. 

1880.  Knapp  &  Gillen,  pier  exten- 
sion, 80,  1923.  Truman  &  Cooper,  pier 
extension,  81,  2111. 

1881.  Truman  &  Cooper,  pier  exten- 
sion, 81,  2111. 

1889.  Truman  &  Cooper,  super- 
structure construction,  83,  1695. 

1883.  Rand  &  Bui^er,  dredge  hull 
and  scows,  83,  1695. 

1 884.  Truman  &  Cooper,  pier  exten- 
sion, 86,  2004. 

1886.  Truman  &  Cooper,  pier  exten- 
sion and  superstructure  construction,  87, 
2052. 

1 803.  Wisconsin  Dredge  &  Dock  Co. , 
100 1.  f.  crib-pier  extension — timber,  stone, 
etc.— actual  cost$58. 11  perl.  f.  ($5,811.88), 
93,  2739,  2740. 

Engineers. 

Chief  of  Engineers.    Reports,  60, 29; 

70,  39;  71,  34;  72,  32;  73,  33;  74,  39; 
76,  43;  76,  97;  77,  101;  78,  116;  70, 
154;  80,  206;  81,  278;  82,  274;  83,283; 
84,  283;  86,  306;  86,  300;  87,  265;  88, 
242;  89,  281;  90,  253;  91,  324;  92,310; 
93,  353;  94,  325;  96,  362;  96,  317;  97, 
401;  98,  393;  99,  466,  474;  1900,  531, 
539. 

Board  of  Engineers.  At  an  early  day 
a  plan  of  inaprovement  was  submitted  to 
the  Board  otU.  S.  Engineers  for  extend- 
ing two  parallel  piers  to  the  10-f.  curve, 
and  the  excavation  of  an  interior  or  river 
basin,  76,  ii,  381. 

Engineers  in  Charge: 

Maj.  J.  B.  Wheeler,  1870.  Report,  70, 
119. 

Maj.  D.  C.  Houston,  1870-75.    Reports, 

71,  113;  72,  123;  73,  207;  74,  149. 
Maj.  H.  M.  Robert,  1875-83.     Reports, 

76,  209;  76,  ii,  379;  77,  866;  78,  1163; 
79,  1519;  80,  1922;  81,  2109;  82,  2151. 


Capt  F.  A.  Hinman,  1883-84.  Report, 
83,  1693. 

Lt  Col.  J.  W.  Barlow,  1884-86.  Re- 
port, 84,  1858;  86,  2003. 

Capt.  C.  E.  L.  B.  Davis,  1886-91.  Re- 
ports, 86,  1672;  87,  2050;  (Maj.)  88, 
1856;  89,  2065;  90,  2349;  91,  2551. 

Maj.  J.  F.  Gregory,  1892-94.  Reports. 
92,  2196;  93,  2738;  94,  2079. 

Capt  C.  F.  Palfrey,  1895. .  Report,  96, 
2634. 

Capt  G.  A.  fflnn,  1896-98.  Reports,  96, 
2498;  97,  2687;  98,  2322. 

Capt  J.  G.  Warren,  1899-.  Reports, 
99,  2765;  1900,  3692,  3766. 

W.  T.  Casgrain.    Reports,  70, 119, 120. 
W.  H.  Hearding.    Reports,  72,  123; 
73,  207;  74,  149;  76,  207. 

Efittmatei.    (See  Pians  and  PrqjecU.) 
By  Mai.    Wheeler,  1869,  exterior  or 
outer  harbor  similar  to  that  at  Chicago, 
estimate  about  $900,000,  70,  119. 

By  Maj.  Wheeler,  1870^  parallel  piers 
to  14  f.  of  water,  excavation  and  revet- 
ment of  river  basin,  and  dredging  to  a 
depth  of  14  f.;  estimate  1154,527.17, 
70, 120,  121,  122. 

By  Maj.  Robert,  1876,  excavation,  to  a 
depth  of  13  f.,  of  a  north  basin  700  by  200 
f.;  estimate  $27,000,  76,  ii,  380;  77,  866. 

lieglslation. 

L%islation  by  the  State  for  the  levy  of 
a  tax  of  $15,000  on  property  in  the  town 
of  Port  Washington,  to  l>e  «>plied  to 
harbor  improvement,  71, 113;  76,  ii,  381. 

Operatloni. 

Abstracts  of  materials  and  labor,  71, 
114;  72,  123;  74, 149;  76,  209;  77,  867. 

187C^-71.  Dredging  in  river  and 
baain,  71,  113. 

l§71-79.  North  pier,  320  1.  f.  crib 
pier  and  320  1.  f.  superstructure  built; 
south  pier,  320  1.  f.  cnb  pier  and  320  1.  f. 
superstructure  built,  dreaging  in  channel 
and  for  cribs,  72,  32,  123;  76,  ii,  382. 

1§  73-73.  14,002  c.  y.  dredging 
(cost  of  dredging  per  c.  y.,  49.11  cents), 
73,  32,  207;  76,  ii,  382. 

1§  73-74.  North  pier,  100  1.  f.  crib 
pier  and  100  1.  f.  superstructure  built; 
south  pier,  100  1.  f.  crib  pier  and  100  1.  f . 
superstructure  built;  206  1.  f.  pile  dock 
and  revetment;  13,992  c.  y.  dredging; 
(cost  of  dredging  per  c.  y.,  56i  cents), 
74,39,  149;  76,ii,  383. 

l§74-75.  200  1.  f.  pile  dock  and  re- 
vetment and  19,831  c.  y.  dredging;  (cost 
of  dredging  per  c.  y.,  36.21  cents),  76, 
43  209. 

1§  75-76.  24,287  c.  y.  dredging,  re- 
pairs (cost  of  dredging  per  c.  y.,  34.6 
cents),  76,  97,  ii,  379. 
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ISre-TV.    Repaire,  77,  101,  866. 

1877-78.  50,477  c.  y.  dredging; 
(cost  per  c.  y.,  12.35  cents),  78,  116, 
1163;  79,  1520. 

1878-79.  58,393  c  y.  dredging 
(average  cost  of  dredging  per  c.  v.,  11.17 
cents);  repairs  of  dredge,  79,  IM,  1520. 

1879-80.  3,410  c.  y.  sand  dredged 
from  between  the  piers;  2  cribs  boilt  and 
sank  in  extension  of  the  north  pier; 
south  pier  saperstractnre  partly  refilled; 
breach  in  south  embankment  of  west  basin 
repaired  by  city  of  Port  Washington,  80, 

1880-81.  Six  cribs  built  and  three 
sank  in  extension  of  north  pier,  81, 
2109. 

1881-83.  Eleven  cribs  built  and 
sunk,  4  in  extension  of  north  and  7  in 
extension  of  south  pier;  49,063  c.  y. 
dredged  from  north  basin  and  from 
channel;  86  piles  removed  from  baein 
entrance,  82,  2151. 

1883-83.  One  crib  sunk  in  south 
pier  extension;  partial  superstructure 
boilt  over  14  crib  superstructures,  88, 
1693. 

1884-85.  350  1.  f.  north  and  250  1. 
f.  south  pier  superstructure  completed; 
16,513  c.  y.  dredged  from  the  channel, 
85,  2003. 

1885-86.  27,194  c.  y.  dredged  from 
harbor;  3  outer  cribs  of  north  and  south 

Siers  protected  with  74  cords  of  riprap, 
6.  1672. 

1886-87.  One  50-foot  crib  sunk  in 
extension  of  the  north  pier,  87,  2051. 

1887-88.  50  1.  f.  of  superstructure 
builtuponcribNo.  17,  north  pier,  88, 1857. 

1888-89.  3,510  c.  y.  dredged  by 
hired  labor,  89,  2066. 

1889-90.  25,525  c.  y.  dredged,  and 
repairs  to  north  pier  made  by  hired 
labor,  90,  2349. 

1890-91.  9,485  c.  y.  dredged  from 
entrance  channel  and  basins,  91,  2551. 

1891-93.  14.360  c.  v.  dredged;  40 
cords  of  stone  used  in  refilling  pier  heads, 
92  2197. 

1893^93.  South  pier  extended  100 
1.  f.,  98,  2738. 

1893-94.  North  pier  repaired,  94, 
2079. 

1894-95.  11,110  c.  y.  dredged,  95, 
2635. 

1895-96.  30,873  c.  y.  dredged,  96, 
2499. 

1896-98.  370  1.  f.  of  north  and  320 
1.  f.  of  south  pier  repaired,  and  minor 
repairs  made,  97,  2687;  98,  2322. 

1898-99.  Piers  repaired;  6,928,  c. 
y.  dredged,  99,  2765. 

1899-1900.  8,068  c.  y.  dredged, 
1900.  3693. 


Phyiical  charaeteiiitlc^. 

Physical  characteristics  of  Sauk  River, 
70,  119,  120;  76,  ii,  381. 

Small  amount  of  shore  drift,  70,  120. 

Bottom  of  lake  hard  clay,  mixed  with 
bowlders  and  gravel,  favorable  for  crib 
work,  71,  114;  72,  123;  76,  ii,  382. 

Description  of,  80,  1032;  1900,  3767. 

Lai^  deposits  in  the  channel  annually, 
1900,  3693. 

A  small  river,  Sank  River,  empties  into 
Lake  Michigan  at  this  place.  The  vol- 
ume of  its  discharge  is  insignificant,  but 
a  dike  and  revetment  has  been  con- 
structed to  keep  from  the  harbor  the 
material  it  brings  down  during  freshets. 
96,  2499. 

Plant.     (See  EsUmcUes  and  Projects.) 
Submitted  to  the  Board  of  Engineers, 

Erevious  to  1869,  for  2  parallel  piers  200 
apart,  from  the  shore  line  to  10  f .  of 
water;  also  excavation  of  an  interior  or 
river  basin,  600  bv  200  f.,  76,  ii,  381. 

By  Maj.  Wheeler,  1870,  outer  harbor 
similar  to  that  at  Chicago;  estimate, 
$900,000;  not  recommended,  70, 119. 

Private  and  €M>rporate  iirork. 

115,000  raised  by  taxation  for  harbor 
improvement,  71,  113;  76,  ii,  381. 
Agreement  of  the  citizens  with  Albert 
Conro  for  dredging  for  cribs,  71,  114; 
72.  123;  76,  ii,  383.  Docking  of  river 
basin,  74, 149;  76,ii,382. 

ProJeeU.    (See  Efftimaies  and  Projects. ) 

By  Maj.  Wheeler,  1869,  two  parallel 
crib  piers,  200  f .  apart,  extending  to  14  f . 
of  water,  and  the  excavation  and  revet- 
ment of  a  (west)  river  basin,  70,  119; 
estimate,  1154,527.17,  70,  119.  This 
project  was  chiefly  based  on  the  old  plan 
submitted  to  the  Board  of  Engineers,  76, 
u,381. 

By  Maj.  Houston,  1870,  modifying 
foregoing  as  follows:  direction  of  piers 
changed,  width  between  the  piers  reduced 
to  1§)  f.;  inside  basin  600  by  200  f., 
dredged  tp  13  f.,  73, 207;  76,  ii,  380, 381. 

By  Maj.  Robert,  1876,  excavate  to  13  f. 
a  basin  on  the  north  nide  of  channel,  700 
by  200  f.;  estimate,  $27,000,  76,  ii,  380; 
77,866;  78,1163;  79,1519. 

Total  estimated  cost  of  project  of  1869, 
with  modifications  of  1870  and  1876, 
$181,500,  77,  866;  83,  1693;  87,  2050. 

Surveyi. 

An  early  survey,  76,  ii,  381. 

Resurvey  ordered,  69,  29;  76,  ii,  381: 
made,  under  direction  of  Maj.  Wheeler, 
by  W.  T.  Casgrain,  1869,  70,  119. 

Under  direction  of  Maj.  Robert,  1878, 
79, 1519. 
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PORT  WASHIMOTOIW  (OaEaukee)  HARBOR,  WM.— Ck)ntinued. 


Examination  for  15-f.  channel  by  ex- 
tension of  piers  300  f.  and  protection  of 
same  by  breakwater,  ordered  by  act  of 
Mar.  3,  1899,  made,  1899,  by  Gapt. 
Warren  (report  unfavorable),  1900, 
3766. 


Maps: 

76,  ii,  380;  78,  1164;  81,  2110;  98, 
2740. 

Plat  of  the  harbor,  November,  1878, 
79,  1520. 


PORT  WOiO  HARROR,  1¥IS.     (See  Iron  Lake,  I^ke  Superior;  Iron  River, 

Flag  Lake,  and  mouth  of  Flag  River,  }Vi8.) 


Commerce, 

Description  of;  increasing  the  effective- 
ness of  the  locality  for  a  harbor  of  refuge 
for  the  existing  and  probable  future  com- 
merce, 97,  2644,  2645. 

Engineers. 

Chief  of  Knoineeks.  Reports,  97, 393; 
1900,  521. 

En(}ineer  in  Charok.  Maj.  C.  B. 
Sears,  1897-.  Reports,  97,  2643;  1900, 
3630,3633. 

Assistant.  W.  M.  Lewis.  Report, 
1900,  3635. 

Physical  characteristtes. 

Description  of;  on  Flag  River,  about 
three-quarters  of  a  mile  within  the  en- 
trance of  the  river,  which  lies  on  the 
south  shore  of  Lake  Superior,  about  34 
miles  easterly  from  Duluth,  97,  2643; 
1900,  3632. 


Private  urork. 

The  citizens  of  the  place  in  1896  bad 
expended  some  $19,000  in  building  piers 
and  dredging  between  them  and  for  1,000 
f.  or  so  inside,  97,  2644. 

Projects. 

Mai.  Sears,  1899,  estimated  it  would 
cost  |42,697  for  two  parallel  piers  and 
dredging,  1900,  3634. 

Surveys* 

Examination  ordered  by  act  of  Jmie  3, 
1896;  made  in  the  same  year  by  Maj. 
Sears  (report  favorable),  97,  2643. 

Examination  and  survey  ordered  by 
act  of  Mar.  3, 1899;  made  under  direction 
of  Maj.  Sears,  1899  (report  favorable;  see 
ProjeOs),  99,  3630. 


POT£€ASI  CREEK,  N.  €• 


Commerce. 

Limited  and  of  no  importance,   97, 
1384. 

Engineers. 

Chief  of  Enuikebbs.     Report,  97, 199. 

Engineer    in    Charge.     Capt.   T.   L. 
Casey,  1895.    Report,  97,  1383. 


Physical  characteristics 

Description  of,  97,  1383. 

Surveys. 

Examination  ordere<l  by  act  of  June  3, 
1896;  made,  1896,  by  Capt.  Casey  (report 
unfavorable),  97,  1383. 


POTOHUNK  RIVER,  N.  C. 


Commerce. 

Description  of;  about  400  tons  of  freight 
besides  20,000  bushels  of  com  shipped  in 
1892-93;  commerce  not  considereKi  large 
enough  to  warrant  an  improvement  of 
the  stream,  98,  1453. 

Eng^lneers. 

Chief  of  Engineers.     Report,  98, 183. 
Engineer    in    Charge.     Maj.   W.    S. 
Stanton,  1892-93.     Report,  93,  1451. 


Physlc^ai  characteristics. 

Description  of;  the  river  flows  into  the 
Pasquotank  River,  98,  1452. 

Surveys. 

Examination  ordered  by  act  of  July  14, 
1892;  made  by  Maj.  Stanton,  1893  (report 
unfavorable),  98,  1452. 


POTOMAC  CREEK,  YA. 


Commerce. 

Small,  91,  1286. 

Eniflneers. 

Chief  of  Engineers.  Report,  9 1 ,  146, 
1285. 

Engineer  in  Charge.  Lt.  Col.  P.  C. 
Hains,  1890.     Report,  91,  1286. 


Physical  characteristics. 

Description  of,  91,  1285. 

Surveys. 

Examination  ordered  by  act  of  Sept. 
19,  1890;  made,  1890,  under  direction  of 
Lt.  Col.  Hains  (report  unfavorable),  91, 
1286. 
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POTOniAC  RIYER.     (See^CockpU  Point;  Colonial  Beach,  Va.;  Juniata  to.) 

Parts.  Appropriations. 

A.— Washington  and  Georgetown  harbors 9300,000 

B.— Potomac  River 61,500 

C. —Vicinity  of  Washington 2,449,000 

D.— Mount  Vernon  Channel 17,000 

£.— FLsh ways  at  Great  Falls a  75, 000 

F.— South  Branch,  W.Va 

G .  — Alexandria,  Va.,  to  the  Maryland  side 

H.— Eastern  Branch  (Anacoetia  River) 20,000 

I. —Below  Washington 78,000 


Total 2,990,600 

Part  A.— Wasfalnyton  and  Oeorgetomm  Harbor*,  B.  C.&    (See  Part  C. ) 


Approprlattoni. 

1833,  <•  $150,000,  act  Mar.  2. 

1873,        50,000,  73,73,767;  74,83,ii,26. 

1878,  60,000,  78,  70,  507. 

1879,  50,000,  70,  82,  598. 

Total,  300,000 

Contracts. 

1§74.  W.  H.  Beard,  dredging,  20 
cents  per  c.  y.,  75,  ii,  112. 

187S.  H.  P.  Gilbert,  dredcing,  20 
cents  per  c.  y . ,  78, 502.  Brainerd  <&  Kice, 
dredging,  9^  cents  per  c.  y.;  annulled, 
70,595. 

1§79.  Greorge  C.  Forbes  &  Co.,  dredg- 
ing, 13t^5  cents  per  c.  y.,  70,  595. 

I>oeanients.     (Not  published  in  re- 
ports.) 
Reports  of  Board  of  Survey,  S.  D(Xi.  15, 

42d  (Jong.,  3<l  sess.,  78,  73,  766;  74,  83, 

ii,  25;  76,  91. 

Engineers* 

Chief  OF  Engineers.  Reports  (1867- 
72,  see  Potomac  River),  78,  73;  74,  83; 
76,  91;  76,  66;  77,  63;  78,  70;  70,  82. 

Board  of  Survey.  Appointed  in  1872 
to  consider  the  8ubje(!t  of  the  improve- 
ment of  the  Potomac  River.  Report,  S. 
Doc.  15,  43d  Cong.,  3d  sees.;  73,  73,  766; 
74,  83,  ii,  25;  76,  91,  ii.  111;  76,  345. 

Engineers  in  Charge: 

Maj.  N.  Michler,  1867-70;  Maj.  Wm. 
P.  Craighill,  1870-72;  see  Potomac  River. 

MajTVVm.  P.  Craighill,  1873-75.  Re- 
ports, 78,  766;  74,  it  25. 

8.  T.  Abert,  U.  S.  C.  E.,  1875-83.  Re- 
ports, 76,  ii,  110;  76,  343;  77,  351;  78, 
501,  508;  70,  591. 

AssiOTANT.  Lt  Thomas  Turtle,  78, 
767;  74,  ii,  26. 

Eitimatei. 

Bv  Board  of  Survey,  aggregate  for  thor- 
ough improvement,  $6,050,000,  76,  ii, 
111. 

By  S.  T.  Abert,  Easbys  Point,  land  dam- 
ages, 162,411;  improvement,  $870,002;  to- 
tal, $932,413.  Analostan  Island,  land  dam- 


ages, $2,300;  improvement,  $878,348;  to- 
tal, $879,648;  contingencies,  etc.,  $90,603. 
Grand  total,  $1,902,  664,  76,  ii,  116,  119. 

For  modified  project,  1878,  viz,  for  a 
20-f.  and  15-f.  depth  of  channel,  to  be 
obtained  by  dredging,  slope  protection, 
crib  work,  etc. ;  aggregate,  $2,592,000,  78, 
605,  506,  70,  597. 

For  completion,  1879,  of  existing  pro- 
jects, $2,592,000,  70,  598. 

Operatlom* 

1  §74-75.  A  channel  200  f.  wide  by 
15  to  16  f.  deep  has  been  cut  through  the 
bar  above  and  belo-v  Long  Bridge,  76, 
91;  146,381  c.  y.  dredged,  76,  ii,  113. 

1  §75-76.  336  c.  v.  rock  removed  by 
hired  labor,  76,  66,  334. 

1§ 76-77.  Removing  rock  by  hired 
labor  continued;  522  c.  y.  removed,  77, 
63,  361-356. 

1  §  7  7-7§.  The  small  balance  of  funds 
available  expended  in  dredging,  78,  70, 
502. 

l§7§-79.  Dredging  in  Washington 
and  Georgetown  channels  continued,  70, 
82,  596,  596. 

Phyfleal  etaaraeterlitlei. 

General  description,  76,  ii,  111,  112; 
76,  345;  78,  601. 

Plant.     (See  Estimates  and  Projects. ) 

By  Board  of  Survey  (see  Mis.  S.  Doc. 
15,  42d  Cong.,  3d  sess.),  78,  73,  766;  76, 
91,  ii,  111;  78,  602. 

Private  and  corporate  iirork. 

A  temporary  channel  dredged  by  coal- 
Hhippers  and  merchants  in  1878,  78,  70, 
502. 

Projects.  (See  Estimates  and  Plans.) 
By  Maj.  Craighill,  for  drednng  to 
depth  of  12  f.  and  14  f.  in  the  Virginia 
Channel  and  along  the  Washington  front 
as  high  as  Seventh  street,  78,  73,  767. 

By  S.  T.  Abert,  for  dredgingthe  Virginia 
Channel  below  Easbys  Point  and  b^low 
Giesboro  Point  to  15  f.  in  depth,  76, 
111,   112.      Modification    of     project  of 


a  Should  probably  be  charged  to  work  of  the  U.  8.  Fish  Ck)iiiiniss1oii. 
b  Survey— report  Nov,  24, 1K49.    (H.  Doc.  No.  482,  55th  Cong.,  2d  seas.) 
cQee  proviso,  act  Mar.  2, 1833. 
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POTOMAC  RITER-*Oontinued. 
Part  A.— Washington  and  Creorgetown  Harbor,  ]>•  C. — Continned. 


Board  of  Sur\'ey  in  1878  for  a  20-f.  and 
15-f.  channel  by  dredging,  slope  protec- 
tion, crib  work,  etc.,  78,  70,  606,  606; 
79.  696,  697. 


Sarrejrs. 

1873.    By  Lt.  Turtle,  under  direction 
of  Maj.  CraighUl,  78,  767;  74,  ii,  26. 
1878.     By  S.  T.  Abert,  78,  604. 


Part  B.— Potomac  River.     (See  Parts  A  and  C.) 


Appropriations. 

1849,    $1,600  (survey),  act  Mar.  3. 
1870,    60,000,  70,  629;  71,  72,  691. 


Total,  61,600 

Commerce. 

Requirements  discussed,  71,  692. 

Contracts. 

1§70.  N.  G.  Dodge,  dredging,  com- 
pleted Dec.,  1871,  72,  687. 

Engineers. 

Chief  OP  Engineers.  Reports,  67, 17, 
18;  68,  61;  70,  84;  71,  72;  72,  68. 

Engineers  in  Charge: 

Maj.  N.  Michler,  1868-71.  Reports, 
68,889,  913-924;  69,  493,  614,  517;  70, 
617,  629,  630;  71,  974. 

Maj.  W.  P.  Craighill,  1871-72.  Re- 
ports, 71,  691;  72,  687. 

Assistants.  C.  P.  Patterson,  C.  Fen- 
dall,  68,  914.  J.  E.  Weyes,  Mr.  Thomp- 
son, 70,  630.  Capt.  C.  B.  Phillips,  71, 
^94;  72,  687. 

Estimates.    (See  Plarui  and  Projects. ) 

By  Maj.  Michler,  aggregate  for  river 
improvement,  $475,431,  68,  924.  Modi- 
fied for  improving  Virginia  Channel, 
$138,000,  68,  61,  911,  913,  $123,000;  60, 
514.  Improving  Eastern  Branch  be- 
tween arsenal  and  navy-yard,  $167,600, 
70,  634. 

By  Maj.  Craighill,  for  improving  Wash- 
ington Channel,  $100,000;  removal  of 
rocks  near  Geoiigetown,  $10,000,  71,  695. 

Legislation. 

Required,  68,  903. 


Operations. 

1870-71.  DredgingofViiginiaChan- 
nel  in  progress,  71,  72,  693. 

l§71-fii.  Channel  200  f.  wide  and  15 
f.  deep  completed  in  Dec.,  72,  68,  687. 

PhTsl€»l  characteristics. 

Discussed,  68,  914-922;  60,  625;  70, 
617;  71,  694,  696. 

Plans.     (See  Estimates  and  Prcjects,) 

By  Maj.  Michler,  removal  of  obstruc- 
tions from  Eastern  Branch,  70,  630. 

By  Maj.  Craighill,  dredging  and  re- 
moval of  rocks,  71,  696.  The  subject  of 
further  improvement  referred  by  Con- 
gress to  a  commission,  72,  68,  688. 

Private  and  corporate  vrork. 

Dredging  in  Georaetown  Channel  by 
Georgetown  city  authorities,  60,  484. 

Projects.    (See  Estimates  and  Plans. ) 

By  Maj.  Michler,  removal  and  rebuild- 
ing part  of  Long  Bridge,  and  dredging, 
68,  61,  889,  913. 

By  Maj.  Craighill,  dredging  George- 
town Channel  2C3  f.  wide  and  16  f.  deep, 
71,  692. 

Surreys. 

History  of  early,  68,  914.  Under  di- 
rection of  Maj.  Michler  by  C.  Feudal L 
R«port,  68,  913. 

6y  J.  E.  Weyss  and  Mr.  Thompson. 
Report,  70,  630. 

Under  direction  of  Maj.  Craighill,  by 
Capt.  PhiUips,  72,  687. 

Maps: 

Showing  the  removal  of  rock  in  1876, 
77.  366. 

Of  the  harbors,  bv  G.  H.  Gill,  under 
direction  of  S.  T.  Abert,  1878,  78,  604. 


Part  €.— Potomac  River,  vicinity  of  YFaslilngton,  D.  €.    (See  Parts 

A  and  B.) 


Appropriations. 

1880,  fl$40,000,  80,  761. 

1881,  a  60,000,  81,  944. 

1882,  6400,000,  83,  794. 
1884,  6600,000,84,978. 
1886,  6376,000,  86,  887. 
1888,  300,000,  88,  777. 
1890,  « 260,000,  00,  1040. 


Appropriations — Continued. 
1892,     $200,000,  02,  1037. 
160,000.  05,  1215. 
100,000,  06,  1031. 
d  74,000,  00,  1417. 


1894, 
1896, 
1899, 


Total,  2,449,000 


a  Washington  and  Geoigetown  harbors. 

b  Potomac  River. 

c  Part  of  8280,000, 920,000  of  which  was  allotted  to  Anacostia  River. 

dPart  of  3100,000,  926,000  of  which  was  allotted  for  Potomac  River  below  Washington. 
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POTOMAC  RIVJER— Continued. 
Part  C — Potomac  RiTer,  vicinity  of  Washington,  D.  €. — Continued. 


Conuncrtse. 

Improved  river  a  cause  for  a  reduction 
in  freight  rates,  96,  1030;  97,  1317. 

Contracts. 

Washington  and  Gborgbttown  harbors: 

1879.  C.  G.  Fobes  A  Co.,  dredging, 
40  cents  per  c.  y.,  80,  747. 

1 8  80.  National  Dredging  Co. ,  dredg- 
ing, 14  cents  per  c.  y.,  81,  939.  Contract 
annulled,  81,  940. 

1881.  National  Dredging  Co. ,  dredg- 
ing, 24  cents  per  c.  y.,  82,  972. 

1 8  83.  Potomac  Dredging  Co. ,  dredg- 
ing, 28  cents  per  c.  y.,  82,  975. 

1883.  American  Dredging  Co.,  rock 
removal,  88,  768. 

1884.  American  Dredging  Co.,  rock 
removal,  84,  968.  £.  R.  Lowe,  rock  re- 
moval, 85, 924.  , 

Potomac  River: 

1883.  P.  S.  Ross,  dredging,  21  cents 
per  c.  y.,  88,  786. 

1883.  T.  P.  Morgan,  dred^g trench, 
7  cents  per  c.  y.,  for  foundation  and  14 
cents  for  ridge,  83,  789.  H.  P.  Gilbert, 
riprap  stone,  74 J  cents  per  c.  v.,  88,  789. 
S.  T.  Thomas  and  J.  A.  Blundon,  brush, 
$2.50  per  cord,  respectively,  88,  790.  J. 
T.  Summers,  flat-f)oat  construction,  88, 
790.  F.  C.  Somers,  dredging  along  slope 
wall  of  Potomac  Flats  and  deposit  of  ma- 
terial behind  same,  11  cents  per  c.  y.,  84, 
974.  J.  Taylor,  filling,  24  cents  per  c.  v., 
84,  974.  dontract  closed  before  comple- 
tion, 84,  974.  T.  P.  Morgan,  filling,  21 
cents  per  c.  v.,  84,  975. 

1884.  Potomac  Red  Sandstone  Co., 
riprap,  87  cents  per  c.  y.,  84,  975.  Ben- 
son <x  McNee,  dredging,  12.37  cents  per 
c.  y.,  85,  928.  D.  E.  Culver,  dredgmg 
and  embankment  foundation.  Hi  cents 
per  c.  y.,  85.  930.  F.  C.  Somers,  dredg- 
ing and  embankment  foundation,  10| 
cents  per  c.  v.,  85,  930. 

1885.  G.  Vanderwerken,  riprap,  85 
cents  per  c.  y.,  85,  934.  Benson  &  Mc- 
Nee, dredging,  15  cents  per  c.  y.,  85, 934. 

1886.  F.  C.  Somers,  dredging,  lOi 
cents  per  c.  y.,  87,  890.  G.  Vander- 
werken, riprap  stone,  83  cents  per  c.  y . , 
87, 891.  Benson  &  McNee,  dredging,  15 
cents  per  c.  y.,  87,  891.  H.  WiBon, 
dredging,  10  cents  per  c.  y.,  87,  892.  R. 
Moore,  aredging,  13  cents  per  c.  y.,  87, 
893. 

1887.  T.  W.  Smith,  lumber;  Ameri- 
can Improved  Cement  Co.,  cement;  J. 
Miller,  sand  and  pebbles;  Atcheson  Bros., 
iron,  87,  895.  Nolan  &  Son,  masonry 
construction,  87,  897. 

1888.  F.  W.  Smith,  lumber,  $34.50 
per  M  f.,  B.  M. ;  D.  H.  Shoemaker,  broken 
stone,  $1.40  to  $1.55  per  c.  y. ;  E.  E.  Bur- 
xoughs,  sand,  75  cents  per  c.  y.,  and  peb- 
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bles,  $1.20  per  c.  y.;  C.  S.  Beebe,  piles,  7 
cents  per  1.  f.,  88,  789. 

18»9.  H.  Wilson,  dredging,  11}  cents 
per  c.  y. ;  T.  P.  Morgan,  dredging,  22  cents 

Sir  c.  y.f  89,  987.  California  Hydraulic 
redging  &  Reclamation  Co.,  dredging, 
12}  cents  per  c.  v.,  89,  988. 

1800.  J.  H.  McGill,  cement,  $2.34 
per  barrel;  F.  C.  Somers,  dredging,  20 
cents  per  c.  v.,  90,  1041. 

1891.  F.  C.  Somers,  dredging,  17.9 
cents  per  c.  v.;  W.  H.  Mohler,  building 
stone,  $1.70  per  c.  y.;  F.  C.  Somers, 
dredging,  15}  cents  per  c.  y.,  91,  1251. 

1893.  Contract  with  the  Alabama 
Dredging  Co.  annulled  on  July  23,  1892. 
San  Francisco  Dredging  Co.,  dredging,  14 
cents  per  c.  y.  ($112,000).  98, 1272;  G.  J. 
Simpson,  gravel,  46cents  perc.  y.  ($2^300), 
98,  1273  (material  purchased  in  open 
market  by  U.  S.  at  contractor's  expense 
at  60  cents  per  c.  y.,  94,  933);  riprap 
stone,  72  cents  per  c.  y.  ($14,400),  98, 
1273  (purchased  in  open  market  by  U.  S. 
at  contractor's  expense  at  90  cents  per 
c.  v.,  94,  935). 

1804.  New  York  Dredging  Co., 
dredging,  9  and  16i  cents  per  c.  y.  ($59,- 
875),  95,  1216;  C.  G.  Smith  &  Son, 
.building  stone,  $1.48  per  c.  y.  ($17,760), 
95,  1216;  E.  G.  Gummel,  nprap  stone, 
69  cents  per  c.  y.  ($7,590),  95,  1216. 

1897.  A.  M.  Clegg,  dredging,  lOf 
cents  per  c.  y.  ($57,375),  97,  1320;  new 
contract  made  after  Comptroller's  decision 
that  no  contract  existed  between  this  con- 
tractor and  the  U.  S.  annulled  May  9, 
1900,  1900,  1702. 

Engineers. 

Chief  of  Engineers.  Reports,  80,  111, 
15H;  81,  150,  154;  82,  145,  150,  980;  88, 
149,  150;  84,  151,  152;  85,  139,  140,938; 
86,  135,  136;  87,  102;  88,  104;  89,  121; 
90,  108;  91,  135,  146;  92,  136,  147;  98, 
148;  94,  135;  95,  157;  96,  141;  97,175; 
98,  178;  99,  206;  1900,  234. 

Boards  of  Engineers: 

Convened  Feb.  18,  1882,  by  S.  O.  No. 
129,  C.  of  E.,  to  report  upon  improve- 
ment of  Potomac  River  at  Washington, 
the  raising  of  the  flats  in  front  of  the  city, 
and  the  establishment  of  harbor  lines. 
Report^  82,  987.  (Lt.  Cols.  Gillmore, 
Craighill,  and  Comstock,  and  Capt. 
Turtle. ) 

Reconvened  at  New  York,  Oct.  13, 1884, 
by  S.  O.  No.  124,  to  report  upon  proposed 
modification  of  plan  of  improvement  as 
submitted  by  Maj.  Hains,  85, 941.  (Col. 
Gillmore  and  Lt.  Cols.  Comstock  and 
Craighill. ) 

Engineers  in  Charge: 

S.  T.  Abert,  U.  S.  Agent,  1875-83.  Re- 
ports, 80,  745;  81,  937;  82,  969,  980. 
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Maj.  P.  C.  Hains,  188»-92.  Reports, 
88,  763,  770;  84.  965,  970;  85,  923,  926; 
86,  879,  881;  87,884;  (Lt.CJol.)  88,777, 
782;  89,  983;  90,  1037,  1042,  1046;  91, 
1246;  92,  1070. 

Maj.  C.  E.  L.  B.  Davis,  1892-95.  Re- 
ports, 92,  1030;  98,  1265;  94,  925;  95, 
1203. 

Lt.  Col.  C.  J.  Allen,  1896-.  Reports,  96, 
1017;  97,  1313;  98,  1183;  99,  1413; 
1900,  1702. 

Assistant.  L.  R.  Grabill.  Report,  92, 
1074. 

EfCu^al  proceedings. 

The  supreme  court  of  the  District  of 
Columbia  in  1895  declared  null  and  void 
the  claims  of  about  40  persons  to  owner- 
ship of  Kidwells  Meadows  and  land  at 
Long  Bridge,  and  granted  damages  to 
several  whose  land  was  condemne<l  for 
the  use  of  the  U.  S.,  96, 1023. 

Decision  in  Potomac  Flats  case  given, 
1898-i)9,  sustained  the  claims  of  the 
United  States  and  removed  all  obstacles 
to  continuation  of  the  improvement,  99, 
1415.  Proceedings  to  stop  unauthorized 
occupation  of  Potomac  Park,  1900, 1704. 

liCKlniatloii. 

Congress  in  1897  set  aside  the  reclaimed 
flats  of  the  Potomac  River  for  a  public 
park,  98, 1189;  99,1416;  1900,1702. 

OlMtractlons. 

Long  Bridge  at  Washington  considered 
a  menace  to  the  navigation  of  the  river. 
Special  report  on.    93, 1274. 

Operations. 

Washington    and    (iborgetown    har- 

BOKS* 

l§70-§0.  Washington  Channel,  90,- 
744  c.  y.  dredged ;  ( Jeorgetown  Channel, 
159,979  c.  y.  dredged,  80,  747, 748. 

llilll-§3.  Washington Channel,240,- 
111  c.  y.  dredged;  Georgetown  Channel, 
dredging  under  contract  of  1882  com- 
menced 

1 8§3-§4.  490  c.  y.  rock  blasted  and 
removed,  84, 968. 

l§94-§5.  Removal  of  rocks  desig- 
nated as  '*K"  and  "0"  completed, 86, 
924. 

l§§5-§6.  Rock  groups  designated 
as  **L,"  "M,"  "N,"  "F,"  and  "C" 
removed,  86, 879, 880. 

Potomac  River: 

l§92-§3.  200,000  c.y.  dredged  and 
deposited  upon  the  flats;  13,000  1.  f.  rail- 
road built,  equipped,  and  put  into  oper- 
ation; 5,000  1.  f.  of  trench  completed; 
constniction  and  placing  of  mattress  com- 
menced by  hired  labor,  83, 787-791. 

1893-84.    1,136,531    c.   y.   dredged 


and  deposited  upon  flats;  8,000 1.  f.  slope 
revetment  foundation  laid;  100,946  c.y. 
dredged  and  deposited  in  embajikment; 
6  acres  of  the  flats  fllled;  763  c.  y.  stone 
deposite<l  in  sloi>e  wall,  84, 153, 970-975. 

1N84-85.  1,207,000  c.  y.  excavated 
under  all  the  dredging  contracts,  85, 140, 
928—934. 

1885-86.  1,686,183  c.  y.  dredged 
and  deposited  on  the  flats,  86, 136, 882. 

1886-87.  Progress  on  construction 
of  reservoir  outlet  and  embankment; 
1,081,567  c.y.  dredged  and  deposited  on 
the  flats,  87, 885, 887. 

188r-88.  1,192,112  c.  y.  dredged 
■  from  river  bed  and  deposited  upon  ihe 
'  flats;  excavation  of  tidal  reservoir  con- 
tinued, and  cofferdam  built  and  placed, 
88,779,781. 

1888-89.  Dredging  in  Washington 
Channel  continued;  embankments  main- 
tained along  margin  of  the  fill,  and  con- 
struction of  the  reservoir  outlet  resumed, 
89, 984. 

1889-90.  Masonry  of  reservoir  out- 
let completed  and  cut  dredged  through 
Virginia  Channel  bar,  90, 1039. 

1 890-9 1 .  5, 1 00 1.  f.  of  dry  stone  wall 
built;  erection  of  embankments  along 
margin  of  reclaimed  flats,  91, 1247. 

1891-93.  8,740  1.  f.  of  stone  seawall 
built;  352,027  c.  y.  dredged  from  the  Vir- 
ginia Channel;  dredging  continued  in  the 
Washington  Channel;  90,217  c.  y.  dredged 
from  Anacostia  River  Channel;  reservoir 
outlet  and  wing  walls  completed,  92, 
1033-1035. 

1893-93.  4,450  I.f.  sea  wall  built; 
109,137  c.  y.  dredged  from  Virginia  Chan- 
nel, and  7,280  c.  y  stone  placed  in  dike  on 
west  side  of  Virginia  Channel,  93,  268; 
27,693  c.  V.  dredged  from  Washington 
Channel,  94,  933. 

1893-94.  7,205  1.  f.  sea  wall  built, 
469,634  c.  y.  dredged  from  Washington 
Channel,  168,611  c.  y.  dredged  from  tidal 
reservoir,  146,004  c.  y.  dredged  from  Vir- 
^nia  Channel,  and  2,922  c.  y.  stone  placed 
in  training  dike  on  west  side  of  Virginia 
Channel,  94,  934,  935. 

1894-95.  254,736  c.  y.  dredged  from 
Viiiginia  Channel,  221,742  c.  y.  dredged 
from  Washington  Channel,  1,300  1.  f.  sea 
wall  built  at  tidal  reservoir,  and  training 
dike  extended  800  1.  f.,  95,  1211. 

1895-96.  6,240  1.  f.  sea  wall  boilt 
and  the  training  dike  extended  190  f., 
96,  1029. 

1 896-9  7«  Table  of  quantities  of  ma- 
terial dredged  since  1882,  97,  1317;  527 
1.  f.  sea  wan  built  and  wall  around  tidal 
reservoir  completed,  2,130  1.  f.  of  old  sea 
wall  repaired,  97, 1317. 

189  7-9  8 •    Table  of  quantitiee  of  ma- 
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terial  dredged  since  1882,  08,  1187; 
12,554  c.  y.  dredged  from  Virginia  Chan- 
nel, 2,780  1.  f .  of  old  sea  wall  relaid,  98, 
1187.     * 

1 898-1MI.  119,667  c.  y.  dredged  from 
Virginia  Channel;  whmrf  at  Easbys  Point 
extended  to  deeper  water,  99,  1414. 

1 899-1 900.  Minor  work  of  repair 
and  maintenance,  1900,  1702.. 

Physl€»il  cliaraeterlatlcfl. 

Flood  of  Feb.,  81,  940. 

Cross  sections  of  Potomac  River  between 
Aqueduct  Bridge  and  Arsenal  Wharf,  82, 
982. 

Velocity  observations,  82,  983. 

Potomac  River  front,  82,  992. 

Description  of  river,  88,  781.  Long 
Bridge,  88,  783.  Sewer  canal,  83,  791. 
Lakes,  88,  792.    Sluice  ^tes,  88,  793. 

Descrij^tion  of  condition  of  the  river 
prior  to  improvement,  88,  778;  89,  984; 
98,  1265;  94,  925;  95,  1203,  96,  1017. 

Freshet  of  June  2,  1889,  89,  985. 

In  the  winter  of  1892  the  ice  in  the  river 
was  from  12  to  14  inches  thick,  98,  1069. 

Areas  of  the  reclaimed  lands  of  the 
Potomac,  98,  1270;  94,  929;  96,  1207; 
96,  1021;  97,  1316;  98,  1188;  99,  1415. 

Shoaling  of  dredged  areas,  99,  1414. 

Severe  winter  weather,  effect  of,  on 
river,  99,  1414. 

Plant.    ( See  ProjecU. ) 

Description  of  these  considered  by 
Board  of  Engineers  of  1882,  82,  988, 995, 

Special  report  by  Lt.  Col.  Hains  on 
separating  the  wagon  road  from  the  rail- 
road on  the  north  side  of  main  channel 
of  the  Potomac  River,  90,1042.  Also  as 
to  the  most  suitable  kind  of  bridge  from 
foot  of  New  York  avenue  across  the  Poto- 
mac River  to  Arlington,  90,  1042. 

By  Lt  Col.  Hains,  1891,  for  the  forma- 
tion of  a  channel  200  f.  wide  and  24  f. 
deep  at  low  tide  through  5  bars  up  to 
Georgetown;  estimate,  $300,000,  92, 1072. 

Private  (corporate)  ivork. 

The*  Baltimore  &  Potomac  R.  R.  Co. 
in  189^93  partly  repaired  Long  Bridge 
on  plans  approved  ny  the  Secretary  of 
War,  98,  1270;  repaired  again  1895,  95, 
1214. 

Projects*    (See  Plans, ) 
Washington  and  Gborgbtown  harbors. 

In  1833  an  appropriation  of  |150,000 
was  made  for  the  removal  of  obstructions 
in  Potomac  River,  the  purehase  of  Little 
Falls  Bridge,  and  the  construction  of  a 
tompike  road,  79,  591. 

In  1870  it  was  proposed  to  secure  a  depth 
of  16  ft  at  1.  w.  to  Georgetown  and  along 


the  wharves  of  the  Washington  Harbor 
from  Arsenal  Poiat  to  Long  Bridge,  and 
the  removal  of  the  most  dangerous  olwtruc- 
tions  in  Georgetown  Harbor,  70, 534 ;  71 , 
592,  595;  83,  776;  86,  135. 

In  1882  this  improvement  was  merged 
in  that  of  the  improvement  of  the  Poto- 
mac River  at  Washington,  82,  990,  992. 

Potomac  River. 

In  1882  a  Board  of  Engineers  recom- 
mended the  widening  and  deepening  of 
the  channels  between  Giesborough  Point 
and  Easbys  Point,  so  as  to  accommodate 
the  largest  vessels  that  can  reach  the 
former  locality;  the  reclamation  of  the 
flats  and  matches  along  the  city  front, 
between  Easbys  Point  and  the  Arsenal, 
by  depositing  thereon  material  dredged 
from  the  channels;  the  establishment  of 
harbor  lines  l)evond  which  wharves  shall 
not  be  built;  the  removal  or  rebuilding 
of  Long  Bridge;  the  interception  of  sew- 
age now  di8(«harged  into  the  navigation 
channel,  and  its  conveyance  to  Jamee 
Creek;  estimate,  $2,500,000, 82, 990;  88, 
780. 

In  1883  the  estimate  was  increased  to 
12,716,365,  88,  794. 

In  1885  Maj.  Hainn  proposed  a  modifi- 
cation of  height  of  flllmg  over  reclaimed 
areas  below  Long  Bridge,  and  the  omis- 
sion of  the  surrounding  levee  and  drain- 
age system;  also  the  construction  of  a 
tidal  reservoirfor  flushing  the  canal  sewer, 
85,  939.  Approved  by  Board  of  Engi- 
neers, 1885,  85,  942. 

In  1891  $881,365  was  estimated  as  re- 
quired for  completion  of  the  improve- 
ment, 91,  1249;  92,  1030. 

By  Lt.  Col.  Allen,  1896,  for  dredging 
above  Long  Bridge  to  20  f.  at  low  tide, 
the  dredged  material  to  be  deposited  on 
sections  1  and  2,  and  for  widening  the 
natural  channel  below  the  bridge,  with 
a  depth  of  20  f.  at  low  tide,  97,  1316. 

In  1897  Lt.  Col.  Allen  estimated  that 
the  estimated  cost  of  1882  of  the  im- 
provement should  be  increased  by  $236,- 
655,  on  account  of  shrinkage  and  settle- 
ment, 97,  1318. 

Surreys. 

Ordered  bv  act  of  Mar.  3,  1881,  made, 
1881,  under  direction  of  S.  T.  Abert,  82, 
980. 

Of  Virginia  Canal,  1882,  82,  974. 

Of  Potomac  River  between  Aqueduct 
Bridge  and  Giesborough  Point,  1882,  82, 
980. 

Examinations  and  borings  for  site  of 
sluice  gates,  86,  885. 

Survey  of  the  Potomac  River  up  to 
Washington  ordered  by  act  of  Sept.  19, 


980 


ANALYTICAL    AND   TOPICAL   INDEX   TO 


POTOMAC  RIVER— Continued. 
Part  €.— Potomac  River,  vicinity  of  Wastiinf^ton,  D.  C— Ck>ntuiued. 


1890,  made,  1891,  under  direction  of  Lt. 
Col.  Hains,  92,  1070. 

Examination  made  by  Maj.  Davie, 
1894,  of  the  channel  dredged  over  the 
bar  in  1892,  94,  934. 

Survey  of  the  bar  at  Long  Bridge 
made,  1896,  by  Lt.  Col.  Allen,  97,  1316. 


Map8.  80, 750;  81, 944;  88, 794;  84, 
978;  85,  938;  86,  886;  87,  890;  88,  782; 
89,  986;  90,  1038;  91,  1248;  92,  Atlas, 
17;  94,  938;  95,  1216;  96,  1Q30;  97, 
1320;  98,  1190;  99,  1418;  1900,  1704. 


Part  I>— Potomac  River,  Va.,  mount  Temon  Channel. 


Appropriations. 

1879,   $4,000,  79,  83,  599. 
3,000,  80,  753. 
1,500,  81,  946. 
6,000,  88,  814. 
2,500,  90,  1061. 


1880, 
1881, 
1888, 
1890, 


Total,     17,000 

Commerce. 

Important,  79,  599;  86,  900. 

Contracts. 

1§79.  G.  H.  FerriH,  dnnlging,  17 
cents  per  c.  v.,  80,  752. 

1 8n  1 .  National  Dredging  Co. ,  dredg- 
ing, 12i  cents  per  c.  v.,  81,  946. 

1  §§il.  National  Dredging  Co. ,  dredg- 
ing, 15}  cents  per  c.  y.,  82,  1005. 

1888.  F.  C.  Somers,  dredging,  11} 
cents  per  c.  v.,  89,  999. 

1891.  F.  C.  Somers,  dredging,  llj 
cents  per  c.  y.,  91,  1253. 

Engineers. 

Chief  of  Engineers.  Report,  79, 83; 
80,  112;  81,  151;  82,  146;  88,  152;  84, 
154;  85,  144;  86,  139;  87, 106;  88,  108; 
89,  125;  90,  112;  91,  138;  92,  138. 

Engineers  in  Charge: 

S.  T.  Abert,  U.  S.  C.  E.,  1879-91.  Re- 
ports, 79.  598;  (U.  S.  Agent)  80,  752; 
81, 945;  82, 1003;  83,  795;  84,  980;  85, 
962;  86,  899;  87,  927;  88,  813;  89,  999; 
90, 1061. 

Lt.  Col.  P.  C.  Hains,  1891-92.  Report, 
91   1252 

Maj.  C.  E.  L.  B.  Davis,  1892-95.  Re- 
port, 92,  1038. 

Estimates.     (See  Pro;Vc/^.) 

By  S.  T.  Abert,  1879,  for  dre^l gin g  chan- 
nel 150  f.  wide  by  6  to  7  f.  deep,  $13,800, 
79,  598,  599;  for  completion  of  exisiting 
project,  $10,000,  79,  599. 


Operations. 

1970-80.  20,379  c.  y.  dredged  from 
channel  and  basin,  80,  753. 

l§SO-§l.  21,005  c.  y.  dredged,  81, 
946. 

1881-§9.  8;118  c.  y.  dredged,  82, 
1005.  Channel  145  f.  wide  and  from  7  to 
9  f.  deep  completed,  83,  795. 

l§8§-§0.  38,296  c.  y.  dredged,  89, 
999. 

11190-01.  12,846  c.  y.  dredged,  91, 
1253. 

Physical  eliaraeterlsticrs. 

A  wide  fiat  of  soft  mud,  with  4  f.  depCh 
of  water,  79,  598,  599. 

PrlTate  mrork. 

The  Ladies'  Mount  Vernon  Aasociation 
built  a  wharf  at  a  cost  of  $9,000,  79,  599. 

Projects.     (See  Estimates.) 

By  8.  T.  Abert,  1879,  for  dredged  chan- 
nel from  deep  water  in  the  Potomac  to 
the  wharf  at  Mount  Vernon  15  f.  wide 
and  7  f.  deep,  with  a  suitable  turning 
basin  at  the  wharf;  estimate,  $14,000,  79, 
598,  599:  86, 139. 

The  necessity  for  further  deepening  in 
1886  increased  this  estimate  to  $17,000, 
86,  139;  88,  1000. 

In  1888  the  project  was  amended  so  as 
to  provide  for  a  channel  200  f.  wide,  and 
from  9  to  10  f.  deep,  with  a  turning  basin 
of  200  f.  radius;  total  cost  of  amended 
project,  $26,000,  91, 1252. 

In  1892,  after  an  expenditure  of  $17,000, 
the  dimensions  of  the  channel  were  con- 
sidered sufficient  for  the  needs  of  existing 
navigation  and  no  further  work  was  rec- 
ommended, 92,  1039. 

Surveys. 

Maps.     89,  1000;  90,  1061. 


Part  E. — Potomac  River.     (Fishiirays  at  Oreat  Falls  of.) 


Appropriations. 

1882,    $50,000,  83,  2092;  87,  2565. 
1888,      25,000,  88,  2766. 


Total,  $75,000 


Contracts. 

J.  E.  Lvons,  fish  way  construction,  85, 
2,500. 

1§91.  T.  Hathawav,  construction  of 
fishways,  $31,908,  91,  3906.  • 
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Chief  of  Engineers.  Reports,  83, 
339;  84,  344;  85,374;  86,  368;  87,  335; 
88,  312;  89,  380;  00,  348;  91,443;  92, 
417. 

Enoinekrs  in  Chakgb. 

Maj.  G.  J.  Lydecker,  1883-«9.  Re- 
ports, 83,  2092;  84,2311;  85,2499;  86, 
2061;  87,  2564;  88,  2776. 

Col.  J.  M.  Wilson,  1889-90.  Report, 
89   2825 

Lt.  Col.  G.  H.  Elliot,  1890-92.  Re- 
ports, 90,  3532;  91,  3905;  92,  3382. 

•Assistant.    Capt.  T.  W.  Symons.    Re- 
ports, 84,  2312;  65,  2600. 

Operations. 

1 985-66.    Work  upon  fishways  com- 


menced under  contract,  but  abandoned 
after  destruction  of  unfinished  portion  by 
flood,  86,  2061. 

lSfi6-97,  Reconstruction  of  dam, 
87,  2564. 

1801-99.  Fishways  in  process  of 
construction,  92,  3382. 

Project. 

By  Maj.  Lydecker,  1883,  for  erection  of 
fishways  at  Great  Falls  of  the  Potomac 
River;  estimate,  $34,160,  85,  2499;  87, 
2565. 

Survey. 

Maps.     84,  2H21,  2336. 


Part  F.— Potomac  River,  Soutli  Branch,  1¥.  Va. 


Eteslneers. 

Chief   of   Engineers.      Report,   89, 
124. 

Engineer  in  Charge.    Lt.  Col.  P.  C. 
Hains,  1888.    Report,  89,  994. 

Piiytlcal  characteristics. 

Description  of,.  89,  994. 


Plans. 

In  1888  Lt.  Col.  Ilains  did  not  consider 
the  South  Branch  of  the  Potomac  River 
worthy  of  improvement,  89,  994. 

Surveys. 

Examination  ordered  by  a<.;t  of  Aug. 
11,  1888;  made,  1888,  under  direction  of 
Lt.  Col.  Hains,  89,  994. 


Part  O.— Potomac  RIverJ channel  ft*om  Alexandria,  Ya.,  to  the 

niaryland  side). 


Enf^neers 

Chief  of  Engineers.  Report,  89, 
134. 

Engineer  in  Charge.  S.  T.  Abert, 
U.  S.  agent,  1888.     Report,  89,  1029. 

Plans. 

In  1888  S.  T.   Abert  did  not  consider 


the  locality  worthy  of  improvement,  89, 
1029. 

Surveys. 

Examination  ordered  by  act  of  Aug. 
11,  1888;  made,  1888,  under  Mi rection  of 
S.  T.  Abert,  89,  1029. 


Part  H.— Potomai;  River,  Eastern  Branch  (Anacostia  Rfver),D.€. 


Appropriations. 

1890,  « $20,000,  93,  1035. 

Commerce. 

Trade  of  branch  insignificant;  its  im- 
provement of  but  little  importance,  ex- 
cept in  relation  to  the  proposed  canal, 
76,358. 

Description  of,  99,  1451.  - 

Contract. 

1S91.  F.  C.  Somers,  dredging,  17.9 
cents  per  c.  y.,  92,  1035. 

Engineers. 

Chief  of  Engineers.    Reports,  76,  68; 


Board  of  Engineers.  Convened  at 
Washington,  D.  C,  May  16, 1892,  by  S.  O. 
No.  10,  to  report  upon  entablLshnient  of 
harbor  lines  \n  Anacostia  River.  ReiX)rt, 
92, 1080.  ( Col.  Craighill,  Lt.  Col.  Elliot, 
and  Maj.  Davis.) 

Engineers  in  Charge: 

S.  T.  Abert,  U.  S.  C.  E.,  1875.  Report, 
76,  355. 

Lt.  Col.  P.  C.  Ilains,  1888-92.  Report^ 
89  993 

Maj.  C.  E.  L.  B.  Davis,  1892-95.  Re- 
ports, 92, 1035, 1064, 1079;  93, 1265;  94, 
939;  96,  1217. 


89,  124;  91,  146;  92,  138,  146,  398;  93,  I      Maj.  C.  J.  Allen   1896^.     Rej^rts,  96, 
148;  94,  138;  96,  159;  96,  143;  98, 192;  !  1032;  (Lt.  Col.)  99,  1443. 
99,  222.  i      Assistant.    J.  B.  Duncklee,  76,  356. 

a  Part  of  ^280,000  allotted  for  Potomac  River.    (See  Part  C. ) 


.A>^< 
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ANALYTICAL   AND   TOPICAL   INDEX   TO 


Part    H. 


POTOMAC  BITER— Oontiuued. 

Potomac*   River,   Eastern    Branch    (Anaoottia  River), 

D.  C — Continued. 


Estimate.    (See  Plaiw  and  Projects, ) 

By  S.  T.  Al)ert,  1875,  for  channel  8  f. 
in  depth  from  Bladensburg  to  the  navy- 
yard,  $168,269,  76,  358. 

Obstruetlons. 

Bridges  crossinj?  the  river  should  bo 
remodeled  before  dreilging  for  a  deeper 
channel,  99,  1447,  1457. 

Operations. 

l§91-93.  90,217  c.  y.  dredged,  92, 
1035. 

1  §91-03.  Bulkhead  and  wharf  lines 
established,  92,  1080,  1083. 

Physical  characteristics. 

Description  of,  76,  357;  92,  1065;  94, 
939;  95,  1217;  99,  1445;  private  lands 
within  the  limit  of  improvement,  99, 
1457. 

Plans.     (See  ERtimaies  and  Projects, ) 
Bv  S.  T.  Abert,  1875,  for  channel  from 

Bladensburg  to  the  navy-yard,  21,000  f. 

by  100  f.'  by  8  f.  76,  358. 
In  1888  Lt.  Col.  Hains  did  not  consider 

the    Eastern    Branch    of    the  Potomac 

worthy  of  improvement,  89,  993. 

Private     ( Navy     Department ) 
work. 

The  Navy  Department  completed  in 
1892  the  dredging  of  a  channel  in  front 


of  the  navy-yard,  22  f .  deep  and  from  100 
to  200  f.  wide,  at  a  ooet  of  $10,000,  98, 
1271. 

ProJecU.  (See  EOhnaUs And  Plawt.) 
By  Lt.  Col.  Hains,  1891,  for  improve- 
ment of  Anacostia  River  by  excavation  of 
a  channel  200  f.  wide  and  20  f.  deep 
(ultimately  to  be  increased  to  24)  from 
the  mouth  to  the  navy-yard  bridge,  with 
a  basin  in  front  of  the  yard  400  f.  wide 
and  20  f.  deep;  this  channel  to  be 
widened  at  a  reauced  depth  to  1,000  f.  as 
the  demands  of  commerce  require  in  the 
future;  total  amount  of  material  to  be 
dredged,  4,100,000  c.  y.;  estimate,  1656,- 
000,  92,  1068. 

Lt.  Col.  Allen  estimated,  1898,  it  would 
cost  $2,194,720  to  improve  channel  for 
present  needs,  99,  1456. 

Surveys. 

Under  direction  of  S.  T.  Abert,  1875, 
by  J.  B.  Duncklee.    Report,  76,  355. 

Survey  of  Anacostia  River  ^Eastern 
Branch  of  the  Potomac)  orderea  by  act 
of  Sept  19,  1890,  made,  1891,  under  di- 
rection of  Lt  Col.  Hains,  92,  1065. 

Survey  ordered  by  a  joint  resolution  of 
Congress  approved  Apr;  11,  1898,  made, 
1898,  by  Lt  Col.  Allen  (see  Projects), 
99,  1449. 


Part  I.— Potomac  River,  below  Washington,  D.  €. 


Appropriations. 

1899,  «$26,000,  99,  1421. 

1900,  62,000,  1900,  1708. 


Total,      78, 000 

Contracts. 

1§90.  K.  Moore,  dredging  in  lower 
Potomac  River,  7  and  7.2  cents  per  c.  v. 
($69,110),  1900,  1708. 

Engineers. 

Chief  of  Engineers.  Reports,  99, 209; 
1900,  238. 

Engineer  in  Charge.  Lt.  Col.  C.  J. 
Allen,  1899-.  Reports,  99, 1419;  1900, 
1706. 


Physical  characteristics. 

Description  of,  99,  1419. 

Projects. 

By  Col.  Haines,  1891,  for  channel  200 
f.  wide  and  24  f.  deep  through  all  shoals 
of  less  than  24  f.  ruling  depth  below  the 
city  of  Washington;  estimate,  $158,400, 
92,  1072.  Adopted  by  act  of  Mar.  3, 
1899,  and  put  under  continuous  contract 
system,  99,  1420. 

§urveys« 

Examinations  made,  1899,  by  Lt  Col. 
Allen,  1900, 1706. 

Maps.     1900,  1708. 


POTOMAC  RIVER  TO  BALTIIMORE,  MD.  (CANAE.).^ 


a  Allotment     (See  Part  C.) 

b  Survey.— Report  June  25,  1K27,  eHtlmate  $2,980,815.40.    (H.  Doc  No.  482,  66th  Gong.,  ad 


REPORTS   OF   GHISF   OF   ENGINEERS,  U.  S.  ARMY. 


983 


POTONOWVT   (POTOWOIHVT,  POnTOWAMNET)  RIVER,  R.  1. 


Appropriation. 

1881,  $5,000,  81,  560. 

Contract. 

ISSl.  S.  A.  Hammond,  dredging,  23 
cento  per  c.  y.,  81,  559. 

Eni^eers. 

Chibf  op  Engineers.  Reports,  80, 7G; 
81,  84,  89;  82,  84. 

Engineer  in  Charge.  Lt  Col.  G.  K. 
Warren,  1880-82.  Reports,  81,  559,  560; 
82,560. 

AsBifiTANT.  H.A.Bentley.  Report,  81, 
560. 

Operations. 

1S81-S3.     15,012  c.  y.  dredged  from 


bar  at  river  mouth,  63  t.  of  rock  removed 
from  Eustons  Rocks,  completing  project, 
82,  560. 

Pliysieai  cliaracterif  tics. 

Description  of,  81,  560. 

Projects. 

By  Col.  Warren,  improvinfj  mouth  of 
Potonowut  River  by  excavating  chainiel 
2,500  f.  long,  150  f.  wide,  and  5  f.  deej)  at 
m.  1.  w.;  also  removing  Eustons  Rocks; 
estimate,  $5,587.50,  81,  562;  82,  560. 

Surrey. 

Ordered  by  act  of  June  14, 1880,  made, 
1880,  under  direction  of  I  A.  Col.  Warren, 
81,  560. 


POWELE.8  RIVER,  TEMN.  AMD  ¥A. 


Conimerce. 

Important,  76,  737,  740,  741. 
Losses  occasioned  by  insufficient  chan- 
nel ways,  81,  1887. 
Description  of,  1900,  3068. 

Engineers. 

Chief  of  Engineers.  Reports,  76,  87; 
80,  190;  81,  258;  09,  410;  1900,  469. 

Engineers  in  Charge: 

Maj.  W.  McFarland,  1876.  Report, 
76,  736. 

Mai.  W.  R.  King.     Report,  81,  1886. 

Maj.  D.  C.  Kingman,  1899-1900.  Re- 
port, 1900,  3067. 

A  88IST  A  NTS  * 

W.  M.  Gordon.     Report,  76,  737. 
W.  G.  Sanborn.    Report.  81,  1887. 
G.  T.  Nelles.     Report,  1900,  3071. 

Physical  cliaracterls tiers. 

Description  of,  76,  736,  737,  738;  1900, 
3069. 

Scarcity  of  water,  76,  737. 

List  of  obstructions,  76,  738,  739;  81, 
1887. 

Difference  of  level  more  than  500  f.  in 
130  miles  between  the  mouth  and  Sha- 
veraFord,  1900,  3071. 

Plans.     (See  PrcjeclJt. ) 

By  Maj.  McFarland,  1876,  removing 
obstructions,  building  w^ing  dams,  and 
procuring  a  h.-w.  channel  from  3 J  f.  to  4 
f.;  estimate  $25,000,  76,  737,  739,  740. 
Slack- water  navigation  impossible,  76, 
746. 


By  Maj.  Kin^,  1881,  improving  Powell 
River  by  dre<lgmg,  rock  removal,  and  re- 
moval of  snags  and  drift,  and  construc- 
tion of  4,000  c.  y.  of  wing  dams;  esti- 
mate $35,580,  81,  1887. 

Private  (State  and  county) 
iirork. 
11145.  State  of  Tennessee  expended 
$7,000  in  removingo})struction8an(i  build- 
ing wing  dams,  76,  738.  State  of  Ten- 
nessee expended  $7, 0(X)  and  Union  County 
Zinc  Co.  about  $2,000  for  improvement, 
1900,  3069. 

Projects.     (See  Plam.) 

Maj.  Kingman  estimated,  1899,  that 
improvement  of  river  could  l)e  made  at 
the  cost  of  a  survey,  1900,  3070. 

Surveys. 

Examination  by  W.  M.  Gordon,  1876, 
fron^  the  Three  Forks  to  mouth  of  Clinch 
River,  76,  87,  736. 

Ordered  by  act  of  June  14, 1880,  made, 
1881,  under  direction  of  Maj.  King,  81, 
1886. 

Examination  and  survey  from  mouth 
to  Kyles  Ford  ordered  bv  act  of  Mar.  3, 
1899.  As  there  is  no  such  place  as  Kyles 
Ford  on  Powells  River,  an  examination 
(survey  could  serve  no  useful  purpose) 
was  made,  1899,  under  direction  of  Maj. 
Kingman,  from  Shavers  Ford,  Va.,  to  the 
junction  of  Powells  River  with  the  Clinch 
River,  Tenn.  (report  favorable  only  to 
snag  removal)  (see  I^rvjeds),  1900,3067. 


POWOW  RIVER,  MASS. 


Appropriations. 

1888,  $3,000,  88,  24. 
1890,  5,000,  90,  486. 
1892,  4,000,  92,  556. 
1894,  15,000,  95,  603. 


Appropriations— Continue<l. 

1896,  $12,000,  96,  592. 
1899,     12,000,  99,  1062. 


Tota\.  51,000 
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POWOW  RITER,  ]HAS8.-Oontinaed. 


Commerce. 

Important,  86,  550. 

ContraeU. 

1S94.  A.  R.  Wright,  dredging  64,- 
102  c.  y.,  39  cents,  05,  603. 

1S96.  Eastern  Dredging  Co.,  dredg- 
ing 30,769  c.  v.,  39  cents;  removal  of 
bowlders  over  3  t.,  $5  each,  07,  829. 

1909.  A.  £.  Smith,  dredgine  31,304 
c.  y.,  34}  cents;  bowlder  removal,  over  3 
t,  $10  each,  00,  1062;  (annulled)  1000, 
1158. 

Engineers. 

Chi£Fof  Enqineebs.  Reports,  85,  67; 
88,  24;  80,  63;  00,  28;  01,  35;  02,  41; 
08,  40;  04,  37;  05,  41;  06,  43;  07,  47; 
08,  55;  00,  64;  1000,  71. 

Engineers  in  Charge: 

Maj.  C.  W.  Raymond.  Report,  85, 
549. 

Lt.  Col.  8.  M.  Mansfield,  1889-98.  Re- 
ports, 80,  558;  00,  485;  01,  630;  02, 
556;  08,  745;  04,  533;  05,  602;  06,  591; 
07,  829;  08,  851. 

Col.  C.  R.  Suter,  1899.  Report,  00, 
1061. 

Maj.  W.  L.  Fisk,  1900-.  Report,  1000, 
1157. 

AsBiOTANT.  8.  Haagensen.  Report, 
85,  551. 


Operations. 

188  7-90.  Operations  deferred  pend- 
ing the  insertion  of  a  draw  in  bridge  at 
Salisbury,  88,  24;  80,  558;  00,  486;  01, 
630*  02  556. 

180^061  23,209  c.  y.  dredged,  06, 
592. 

1896-97.  About65,000c.  y.  dredged, 
07  829. 

J899-1900.  18,099  c.  y.  dredged, 
1000,  1158. 

Piiytieal  eiiaraeteristies. 

Description  of  river,  85,  549,  552. 

ProJeetA. 

By  Mai.  Raymond,  1885,  formation  of 
a  dredged  channel  60  f.  wide  and  12  f. 
deep  at  m.  h.  w.  between  Amesbury  and 
the  mouth,  \\  miles,  estimate  $77,000, 
85,  551;  80,  558;  01,  630. 

By  Lt.  Col.  Mansfield,  1894,  cut  the 
whole  length  of  the  proposed  channel  25 
f.  wide  and  of  full  projected  depth,  05, 
602. 

A  revised  estimate  of  the  cost  of  the 
improvement  was  submitted,  1897,  by 
Lt.  Col.  Mansfield,  increasing  it  to  $100,- 
000,  07,  829. 

Survey. 

Ordered  by  act  of  July  5,  1884,  made 
under  direction  of  Maj.  ^Raymond,  85, 
549. 


PRESERVATION  AND  REPAIR.     (See  Examinations,  etc) 
PRES^^lJE  ISLE.     (See  Brie  Harbor,  Pa.;  False  Presque  Ide  Harbor.) 

PRESqiJE  ILE  POINT,  MARqiJETTE  RAY,  MICH.    (Harbor  of 

refUge  at).     (See  Marquette  Bay  and  Harbor,  Mich.) 


Appropriation!. 

1896,  $20,000,  06,  2386. 
1899,  30,000,  00,  2719. 


Total,   50,000 

Commerce. 

Description  of,  06,  2385;  07,  2638. 

Increasing,  but  in  1896  it  did  not  ap- 
pear to  the  officer  in  charge  that  there 
was  any  necessitj^  for  a  harbor  of  refuge  at 
this  place  especially  as  Marquette  Har- 
bor, affording  an  ample  and  safe  refuge 
place,  was  only  \i  miles  away,  but  he 
presumed  it  was  intended  for  the  protec- 
tion of  the  ore  and  commercial  docks  of 
the  Lake  Superior,  Ishpeming  Rwy.  Co., 
and  the  Docks  of  tlie  Dead  River  Lumber 
Co.,  06,  2385;  07,  2638. 

At  1899,  valued  at  $3,250,000,  1000, 
3609. 

Contracts. 

1S97.  A.  an<l  D.  Sang,  breakwater 
construction  $15,200,  07,  2639. 


1 S99.  Powell  <&  Mitchell,  breakwater 
extension,  $27,000,  1000,  3609. 

Engineers. 

Chief  of  Engineers.  Reports,  06, 307; 
07,  391;  08,  383;  OO,  454;  1000,  519. 

Engineer  in  Charge.  Maj.  C.  B.  Sears, 
1896-.  Reports,  06,  2385;  07,  2638;  08, 
2284;  00,  2718;  1000,  3608. 

Operations. 

1S96-98.  500  1.  f.  breakwater  built, 
07,  2638;  08,  22?4. 

1S99-1900.  500  1.  f.  breakwater 
under  construction,  1000,  3608. 

Piiysieai  characteristics. 

Description  of,  06,  2385.  Situated  in 
Marquette  Bay,  which  makes  in  from 
Lake  Superior  just  north  of  Marquette 
Harbor  proper,  and  the  shore  is  within 
the  limits  of  the  city  of  Marquette.  The 
bay  is  protected  from  northerly  storms 
and  to  some  extent  from  northeast  storms, 
and  storms  from  other  directions  are  in- 
frequent.   06,  2385. 
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PRE8i|lJE  ULE  POIMT,  MARillJETTE  BAY,  MICH.  (Harbor  of 

reftige  at)— Continued. 


The  effect  of  the  stormsof  1897>98  justi- 
fied the  method  of  breakwater  construc- 
tion adopted,  98,  2284. 

Projects. 

By  the  Chief  of  Engineers,  1896,  con- 
struction of  a  timber  and  stone  break- 
water from  Presque  Isle  Point  not  to  ex- 
ceed 1,000  f.  in  length,  96,  2385,  in  a 


general  southeast  direction  (see  Surveys), 
97,  2638;  98,  2284. 

Survey. 

Congress  called  by  resolution  Of  March 
20,  1896,  for  a  survey  and  submission  of 
an  estimate  for  a  breakwater.  Chief  of 
Engineers  reported  it  would  cost  from 
120,000  to  $50,000.     96,  307. 


PRIME  HOOK  CREEK,  BEL. 


Ensfneers. 

Chief   of   Enoinbbbs. 
112. 

Engineer  in  Chaboe. 
Smith,  U.  S.  agent,  1888.     Beport,  89, 
905. 

Assistant.    A.  Stierle. 
905. 


Report,  89, 

Maj,-W.   F. 
Beport,  89, 

Beport,   89, 


Physical  eharacterlitlcf. 

Description  of,  89,  906. 

Survei^t. 

Examination  ordered  by  act  of  August 
11,  1888,  made,  1888,  under  direction  of 
Maj.  Smith,  U.  S.  agent  (report  unfavor- 
able), 89,  905. 


PRUVCESfi^  BAT,  STATEN  ISLAND,  N.  T.— (Breakwater.) 

Survey. 


Commeree. 

Small,  91,  1014. 

Engineers. 

Chief    of    Engineers.      Beport,   91, 
107. 

Engineer   in  Charge.     Capt.   T.   L. 
Casey,  1890.     Beport,  91,  1013. 


Examination  ordered  by  act  of  Sep- 
tember 19,  1890,  made,  1890,  under  di- 
rection of  Capt.  Casey  (report  unfavor- 
able), 91,  1013. 


PROSPECT   IMLET,  Fla.     (See  St.  Luda  Inlet  and  River. ) 


PROTIDEIVCE    RIVER. 


(See  Narragansett  Bay;  Pawtuxet  River;   Pawiuchet 
River y  R.  I.) 


PROlVIBENCE  RIVER,  R.   I.— (Oreen  Jacket  Shoal    at   ProTl- 

denee.) 


Appropriations. 

1886,  126, 250,  86,  603. 
1888,   28,000,88,501. 
25, 000,  90,  572. 
10, 000,  92,  623. 
7, 500,  96,  683. 
7, 500,  96,  650. 


1890, 
1892, 
1894, 
1896, 


Total,  104,250 

Contract. 

I88T.  W.  H.  Beard,  dredging,  lOJ 
cents  per  c.  y.,  87,  554. 

1 893.  B.  G.  Packard,  dredging,  11} 
cents  per  c.y.  ($7,500),  98,  834. 

1895.  B.  G.  &  J.  8.  Packard,  dretig- 
ing,  15  cents  per  c.  y.  (155,500),  96,  683. 

1896.  B.  G.  &  J.  S.  Packard,  dredg- 
ing, 18  centB  c.  y.  ($7,191.18),  97,  912. 

Engineers. 

Chief  op  Engineers.  Beports,  86, 73; 
86,  75;  87, 38;  88, 40;  89, 50;  90, 45;  91, 
55;  92, 59;  93, 62;  94, 57;  96,  63;  96,  63; 
97, 75;  98, 78;  99, 90;  1900, 103. 


Engineers  in  Charge: 

Lt.  Col.  G.  H.  Elliot,  1885-^7.  Be- 
ports,  86,601;  86,605. 

Maj.  W.  li.  Livermore,  1887-92.  Be- 
ports, 87,553;  88,500;  89,626;  90,571; 
91  715'  93  621 

(3apt.V.  H.  Bixby,  1892-95.  Beports, 
98, 832;  94, 592;  96, 682. 

Maj.  D.  W.  Lockwood,  1896-1900.  Be- 
ports, 96, 649;  97, 911 ;  98, 918;  99, 1127; 
1900, 1260. 

Operations. 

1886-87.  Preparations  for  removal 
of  shoal,  87,  553. 

1887-88.  206,431  c.  y.  dredged,  88, 
501 

1889-00.  147,520  c.  y.  dredged,  90, 
572. 

1801-03.  125,104  c.  y.  dredged,  92, 
622. 

1803-04.  65,272  c.  y.  dredged,  94, 
592 

1805-06.  36,647  c.  y.  dredged,  96, 
650.. 
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1996-97.  39,951  e.  y.  dredged,  97, 
911. 

Pliyileal  characteristic*. 

Description  of,  86,  601;  89,  626. 

Projects. 

By  Lt.  Col.  Elliot,  1885,  removal,  by 
dreaging,  of  Green  Jacket  Shoal,  in  the 
harbor  of  Providence,  to  a  depth  of  25 


f.  at  m.  1.  w.;  estimate,  $112,346,  85, 602; 
86,  75, 6a5;  87, 563;  GS,  621, 622. 

By  Capt.   Bixby,   1895,  dredging  by 
contract,  95,  682. 

Surrey. 

Of  1884  of  Green  Jacket  Shoal,  85, 597. 

Itf  AP8I 

Of  Providence  Harbor,  85,  599. 
93,  832;  95,  682. 


PROVIREMCE  RIVER,  HARROR,    RULKHEAD    ROCK,    AMD 
NARRAOANSETT  RAY,  R.  I.     (See  Green  Jacket  Shoal.) 

1  §  §  11 ,  Atlantic  Dredging  Co. ,  d  redg- 
ing,  17  and  19  cents  per  c.y.,  81,  558. 

IS §9.  Atlantic  Dredging  Co.,  dredg- 
ing, 16  cents  per  c.  y.,  88,  4M. 

ISS4.  Atlantic  Dredging  Co.,  dredg- 
ing, 12  cents  per  c.  y.,  85,  598. 

1S91.  C.  <&  H.  E.  Du  Bois,  dredging, 
9  cents  per  c.  v.,  91,  714. 

IS93.  R.'G.  Packard,  dredging,  11.5 
cents  oer  c.y.  (|40,0(X)),  93,  832. 

1S95.  R.  G.  (ft  J.  S.  Packard,  dredg- 
ing, 15  cents  per  c.  y.  ($11,000),  95,  681. 

IS97.  P.  S.  Ross,  dredging  1,222,000 
c.  y.  under  continuous  contract,  8|  cents, 
97,  910. 

1S99.  Perkins  &  O'Brien,  dredging, 
10.8  cents  per  c.  y.,  99,  1127. 

Docnments.   ( Not  printed  in  reports. ) 
Reports  of  Lt.  Rosencrans,  Capt.  Dut- 
ton,  and  F.  P.  Webber,  71,  728,  729;  of 
Capt.  Uolgate,  71,  733. 

Enfi^lneers. 

Chief  of  Engineers.  Reports,  66,  7 
67,  45;  68,  67;  69,  58;  70,  75;  71,  83 
72,  81,  85;  73,  88;  74,  99;  75, 108;  76 
49;  77,  43;  78,  48,  232;  79,  54;  80,  74 
81,  82;  82,  82;  83,  79;  84,  85;  85,  73 
86,  74;  87,  37;  88,  39;  89,  49;  90,  44 
91,  54;  92,  59;  93,  61;  94,  56;  95,  62 
96, 62;  97,  74;  98,  77;  99,  89, 97;  1900, 
102,  112. 

Board  of  Engineers.  Advisory  coun- 
cil to  the  Rhode  Island  harlK)r  commis- 
sioners, appointed  by  the  President  of 
the  United  States  in  1878;  recommended 
dredging  from  the  citv  to  Fields  Point, 
18  f.  in  depth  by  725  'f.  wide,  and  23  f. 
deep  by  150  f.  wide;  estimate,  $428,571. 
Report,  78,  234.  (Rear- Admiral  Daniel 
Ammen,  U.  S.  N.,  Prof.  Henry  Mitchell. 
U.  S.  C.  S.,  and  Maj.  G.  K.  Warren. ) 

Engineers  in  Charge: 

CapfG.  Dutton,  1853;  71,  728. 

Col.  J.  D.  Graham,  1865;  66,  37. 

Maj.  D.  C.  Houston,  1867-70.  Reports, 
67,  448;  68,  745;  69,  408. 

Maj.  G.  K.  Warren,  187(^82.  Reports, 
70,  449,  450;  (on  Bulkhead  Rock,  70, 


Appropriations. 

1852, 

$1,500  (survey),  act 

Aug.  30. 

1852, 

a  5,000)  act  Aug.  30. 

1867, 

25,000, 

70,  449;  71, 

730. 

5,000, 

70,  75,  449; 

71,  83, 

1870, 

«>  2,500, 

727,  733. 
70,  75,  449; 
727,  733. 

71,83, 

1872, 

10,000, 

72,81,820. 

1873, 

10,000, 

73,  88,  969. 

1878,/ 

50,000, 

78,  48,  232. 

&  5,000. 

78,  48,  232. 

1879, 

60,000, 

79,  54,  311. 

1880, 

60,000, 

80,  386. 

1881, 

60,000, 

81,  559. 

1882, 

125,000, 

82,  457. 

1884, 

85,000, 

84,  620. 

1886, 

30,000, 

86,  603. 

1888, 

40,000, 

88,  499.  . 

1890, 

60,000, 

90,  570. 

1892, 

50,000, 

92,  620. 

1894, 

17,500, 

95,680. 

1896, 

25,000, 

96,  648. 

1897, 

125,000, 

97,  910. 

* 

1898, 

125,000, 

98,  917. 

1899, 

10,000, 

99,  1126. 

1900, 

54,489, 

1900,  1259. 

Total,  1,030,989 

Commerce. 

Requirements  of,  68,  746;  78,  237, 
241. 

Amounted,  1897,  to  over  2,000,000 
tons,  1900,  1308. 

Contracts. 

1S67.  G.  W.  Townsend,  removal  of 
wreck,  $2,000,  67,  448,  453. 

1S70.  T.  J.  Hill,  dredging,  25  cents 
per  c.  y.,  70,  449,  453. 

IS 73.  S.  F.  Shelboume,  dredging, 
29  cents  per  c.  v.,  73,  968. 

1S7S.  E.  R.  Seward,  dredging.  Hi 
cents  per  c.  v.  (annulled),  79,  l5)8,  309. 

IS79.  Atlantic  Dredging  Co.,  dredg- 
ing, 16  cents  per  c.  y.,  80,  385.  I.  A. 
Sylvester,  rock  removal,  80,  385. 

1 SSO.  Atlantic  Dre<lging  (\>.,  dredg- 
ing, 16i  cents  per  c.  y.,  81,  557. 


a  Removal  of  rock  near  mouth  of  Pawtucket  River,  R.  I. 


&  Bulkhead  Rixik. 
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733);  71,727;  72,820;  78,968,969;  74, 
ii,  237;  75,  ii,  29i;  76, 207;  77, 199;  78, 
231,  233;  79,  306;  (LtCoL),  80.  383; 
81,  557;  8d,  555,  557. 

Maj.  J.  W-  Barlow,  1882;  88,  483. 

Lt  CoLG.  H.  Elliot,  1883-87.  Reports, 
88,  483;  84,  617;  85,  596;  86,  602. 

Maj.  W.  R.  Livermore,  1887-92.  Re- 
ports, 87,  550;  88,  498;  89,  623;  90, 
o68'  91   712. 

dapt.  W.  H.  Bixby,  1B92-95.  Reports, 
93,  618;  93.  830;  94,  589;  96,  679. 

Maj.  D.  W.  Lockwood,  1896-1900.  Re- 
porte,  96,  647;  97,  908;  98,  915;  99, 
1125;  1900,  1257,  1307,  1309. 

A.  ARISTA  KTS  * 

Capt  A.  H.  Holgate,  70,  74,  450;  71, 
733. 

N.  E.  BuBsell.    Report,  71,  730. 

G.  H.  Mann,  71,  733. 

H.  A.  Bentley.  Reports,  78,  970;  74, 
ii,  238;  80,  387. 

EiUmateft.  (See  EOimates  and  Proj- 
ects.) 

By  Capt.  Dutton,  1853,  widening  chan- 
nel 100  f.  to  the  westward,  $7,800,  71, 
729. 

By  F.  P.  Webber,  1867,  removal  of  rock, 
|5,0OO,  and  dredging  a  14-f.  channel  to 
Fox  Point  Wharf,  $21,600,  71,  729,  730. 

By  Maj.  Houston,  1868,  annual  dredg- 
ing below  Fox  Point  Wharf,  $10,000;  68, 
67,  746;  69,  408;  70,  449. 

By  Capt.  Holgate,  1870,  removal  of 
Bulkhead  Rock  to  a  depth  of  16  f . ,  $2,500, 
70,  450;  71.  733. 

By  Maj.  Warren,  1871,  widening  chan- 
nel in  the  river,  $10,000  annually,  71, 
730. 

By  Maj.  Warren,  1873,  removal  of  the 
point  at  Long  Bed,  by  dredging,  $10,000, 
78.  970. 

By  Maj.  Warren,  1875,  removal  of  Bulk- 
head Rock  to  18  f.  in  depth,  $5,000,  75, 
ii,  291;  76,  207;  77,  199.  In  1878  to 
depth  of  20  f.,  $10,000,  78,  232. 

By  Maj.  Warren,  1878,  23-f.  channel 
from  Providence  to  the  sea,  $500,000,  78, 
48,  235;  79,  54,  308. 

By  Maj.  Warren,  1879,  completion  of 
existing  project,  $390,000,  79,  311. 

Operatlon§«a 

1867*  Removal  of  sunken  wreck, 
42,219  c.  y.  dredged  at  the  ** Crook,"  67, 
4b,  449. 

1§6§*  Channel  widened  and  deep- 
ened at  the  * '  Crook  "  by  dredging;  depth 
of  12  f.  obtained,  68,  745,  746. 

1870.  Dredging  at  the  "Crook"  to 
obtain  14-f.  channel,  70,  449. 

1871.  Dredging,  extraction  of  piles, 


and  removal  of  Bulkhead  Rock  to  depth 
of  14  f.,  71,  727,  730,  733. 

187d.  Dredging  channel,  below 
Fox's  Point,  to  widen,  78,  9G8. 

1873.  Dredging  to  remove  the  point 
of  Long  Bed,  73,  88,  969. 

1874.  Dredging  completed,  the  re- 
mains of  an  old  pile  dolphin  removed, 
74,  97,  237. 

1878-79.  72,314  c.  y.  dredged,  79, 
309.     , 

1 879-80.  327,559  c.  y.  dredge<l  from 
channel  through  Paw^tuxet  Shoal;  re- 
moval of  Bulkhead  Rock  conmienced, 
80,  385,  386. 

1880-81.  483,768  c.  y.  dredged  from 
Pawtuxet  Shoal;  794  t.  rock  blasted  and 
removed  from  Bulkhead  Rock,  81,  557, 
558 

1881-83.  322,255  c.  y.  dredged,  82, 
556. 

1883-83.  502,304  c.  y.  dredged  from 
Graspee,  Sassafraf,  and  Fox  Point  chai>- 
nels,  88,  484. 

1883-84.  217,724  c.  y.  dredged,  84, 
619. 

1884-85.  625,073  c.  v.  dredged  from 
channel  below  Field's  Point;  also  ob- 
structions at  mouth  of  the  Pawtuxet 
River  removed,  86,  598. 

1886-87.  111,372c.  y.  dredged  from 
channel  and  anchorage  basin,  87«  551. 

1887-88.  199,580  c.  y.  dredged, 
completing  the  excavation  of  the  20-f. 
anchorage  area,  88,  499. 

1889-90.  96,034  c.  v.  mud  dredged, 
90,  570. 

1890-91.  140,673  c.  y.  dredged,  91, 
713. 

1891-93.  87,776  c.  y.  dredged,  92, 
620. 

1893-93.  75,489  c.  y.  dredged,  98, 
831. 

1893-94.  276,474  c.  y.  dredged  and 
900  s.  y.  of  rock  blasted,  94,  591. 

1895-96.  73,479  c.  y.  dredged,  96, 
648. 

1896-97.  145,372  c.  y.  dredged,  97, 
909 

1897-98.  745,655  c.  y.  dredged,  98, 
916. 

1898-99.  502,487  c.  y.  dredged,  99, 
1126. 

1899-1900.  495,686  c.  y.  dredged, 
1900,  1258. 

Phirglcal  eharaeteiisticss. 

Discussed,  78,  237- 

Description,  79,  306. 

Record  of  tidal  observations,  71,  722; 
78,  971. 

Tide-gauge  record  at  Providence  from 
Apr.  12,  1853,  to  May  31,  1853,  80,  387. 


a  History  of  early  operations.  71,  728;  70,  307,  730,  734. 
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Plant.    (See  Estimates  and  Projects. ) 

By  F.  P.  Webber,  1867,  removal  of  wreck 
and  improvement  of  channel,  71 ,  729, 730. 
By  Capt.  Holgate,  1870,  removal  of  Bulk- 
head Rock  to  a  depth  of  16  f.,  71,  733. 

Private  and  corporate  iirork. 

Dredging  by  city  authorities  from  time 
to  time,  67,  449;  harbor  much  improved 
by  the  city,  68, 746;  ^,000  expended  by 
the  city  for  dredging,  78, 232,  23& 

Projeeti.    ( See  Estimates  and  Plans.) 

The  early  project  dates  from  the  nrst 
appropriation  in  1852,  and  proposed,  by 
dredging,  the  formation  of  a  channel  at 
the  *^Crook"  and  "Point  of  Long  Bar  "  9 
f.  deep  at  m.  I.  w. ;  under  subsequent  ap- 
propriations to  1874  it  was  expanded  to 
depths  of  12  and  14  f.,  together  with  the 
removal  of  Bulk  head  Bock .  The  amount 
appropriated  between  1852  and  1883,  in- 
clusive, was  $59,000.  71.  728;  70,  307, 
730,  734;  80,  383;  81,  82. 

No  appropriations  were  made  between 
1873  and  1878. 

The  approved  project  of  1878,  modified 
by  Lt.  Col.  Warren,  1882,  provides  for  a 
channel  25  f .  deep  and  300  f .  wide,  suitable 
for  large  ocean  vessels,  extending  from 
Fox  Point,  in  the  city  of  Providence,  to 
the  deep  water  of  Narragansett  Bay,  and 
for  an  anchorage  basin  between  Fox  and 
Fields  points,  with  cross-section  dimen- 
sions from  300  f.  width  and  25  f .  depth  to 
1,060  f.  width  and  6  f.  depth*;  estimated 
cost,  $675,000;  estimate  for  completion  in 
1889,  $165,000,  89,625;  91,712;  92,619. 


By  Capt.  Bixby,  1895,  dredging  by  con- 
tract, 95,  680.  * 

The  river  and  harbor  act  of  June  3, 1896, 
made  provision  for  a  channel  400  f.  wide 
and  2o  f .  deep  from  Sassafras  Point  to  the 
ocean;  estimate,  $732,820,  96,  647. 

By  Maj.  Lock  wood,  1898,  extension  of 
the  improvement  from  Conimicut  Point 
to  deep  water  in  Narragansett  Bay,  99, 
1125. 

Maj.  Lock  wood  estimated,  1899,  it  would 
cost  $i607, 777.50  for  further  improvement, 
1900,  1311. 

Surveys. 

By  Lt.  Rosencrans,  1853,  71,  728;  79, 
307. 

By  F.  P.  Webber,  1867,  71,  729. 

Under  direction  of  Maj.  Warren,  by  N. 
E.  Russell,  1870,  71,  729. 

Under  direction  of  Maj.  Warren,  by  H. 
A.  Bentley,  1872,  between  Fox  Point  and 
Fields  Point.    Report,  73,  969,  970. 

Of  river  from  Fields  Point  to  Conimicut 
Point,  83,  484. 

Of  harbor  between  Fox  and  Fields 
points,  1885,  85,  597. 

Examination  and  survey  with  a  view 
to  obtaining  25-f.  depth  between  Wilkes- 
iMirre  Pier,  Kettle  Point,  and  the  existing 
ship  •channel,  ordered  by  act  of  Mar.  3, 
1899,  made  under  direction  of  Maj.  Lock- 
wood,  1899  (report  favorable),  (see  Proj- 
ects) y  1900,  1308,  1309. 

Maps.  81, 558;  84, 622;  95, 599;  98, 
830;  95,  680. 


PBOYINCETOWN  HABBOB,  MASS.a 


Appropriations. 

1826,    $3,500.00,  66,  iii,  28. 
1829,      3,500.00,  act  Mar.  2. 

2,050.00,  66,  iii,  28. 

4,600.00,  66,  iii,  28. 

4,400.00,  66,  iii,  28. 

4,400.00,  66,  iii,  28. 

4,400.00,  66,  iii,  28. 

4,500.00,  66,  iii,  28. 

5,000.00,  66,  iii,  28. 
1864,  &  30,000.00,  allotment,  66,  ii,  24, 

iii,  28. 
1866,    43,068.44,  66,  iii,  28. 
1866,      8,000,00,  act  July  28. 

c  8,910.00,  allotment,  69,  22. 

6,000.00,  71,  95,  898. 

5,000.00,  Jr2,  94,  951. 

6,000.00,  73,  106,  1102. 

6,000.00,  74,  116,  ii,  326. 


1831, 
1832, 
1834, 
1835, 
1836, 
1838, 
1852, 


1869, 
1871, 
1872, 
1873, 
1874, 


Approprlatfoni—Continued. 

1875,    $5,000.00,  75,  120,  ii,  417. 

4,000.00,  76,  47,  183;  77,  42, 

189. 
1,000.00,  78,  46,  223. 
1,000.00,  79,  52. 

500.00,  80,  354. 
5,000.00,  81,  531. 
5,000.00,  82,  526. 
2,000.00,  84,  520. 
3,000.00,  86,  577. 
7,000.00,  88,  463. 
7,500.00,  90,  515. 
1,500.00,  92,  594. 
1,500.00,  95,  640. 
1,500.00,  96,  614. 
10,000.00,  99,  1091. 


1876, 

1878, 
1879, 
1880, 
1881, 
1882, 
1884, 
1886, 
1888, 
1890, 
1892, 
1894, 
1896, 
1899, 


Total,  204,828.44 


a  Survey— Report,  Dec.  21, 1835.    (H.  Doc.  No.  482,  65th  Cong.,  2d  sess.) 

bCalled  $15,000,  76, 181;  77, 189;  78. 221;  78,273.  Allotted  from  appropriation  for  preservation  and 
repair  of  harbors. 

c Called  $9,000,  68,  60,  and  $8,000,  66,  ii,  30;  68,  420.  Allotted  Irom  appiropriatioji  for  preservation 
and  reiMtir  of  harbors. 
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Commerce. 

Of  great  importance,  66,  11. 

Commerce  to  be  benefited  bv  improve- 
ment, 82,  526. 

Benefits  to  commerce  by  maintenance 
of  a  harbor  of  refuge,  88,  462. 

Considered  one  of  the  most  important 
harbors  on  the  Atlantic  coast,  07,  879. 

Oontraetf. 

1§68.  J.  H.  Blaisdell  <&  Co.,  mate- 
rials and  work,  68,  832. 

1§69«  I.  Gifford,  bulkhead  and  jet- 
ties, 69,  420.  G.  Currier,  building  dike, 
60,  420. 

1 8 TO.  I.  Gifford,  pile  and  brush  dike, 
70  467. 

1871.  8.  Dyer,  building  dilie,  72, 
952. 

1877.  A.  C.  Pierce,  quarry  grout,  77, 
191.    I.  A.  Sylvester,  bowlders,  77,  191. 

1880.  J.  H.  White,  rubblestone, 
11.24  and  $1.39  per  t.,  81,  532. 

1881.  C.  M.  Holden,  bowlders,  $1.72 
pert,  82,527. 

1 883.  «J.  H.  White,  brush  and  stone; 
83,460. 

1888.  C.  H.  Edwards,  delivery  of 
stone,  $1.38  per  t.;  brush,  $4  per  cord, 
89,  591. 

Refente. 

As  a  military  site  it  is  of  importance, 
66,  12. 

Engineers. 

Chibf  of  £nginbers.  Reports,  66,  2, 
3, 11,  ii,  24, 28,  41,iii,  19,  28;  67,  46;  68, 

70,  828;  60,  60;  70,  78;  71,  95;  72,  94; 
78,  106;  74,  115;  75,  120;  76,  47;  77, 
41;  78,  45;  70,  51;  80,  71;  81,  76;  82, 
76;  88,  71;  84,  77;  85,  64;  86,  65;  87, 
30;  88,  32;  80,  42;  00,  36;  01,  45;  02, 
51;  08,  51;  04,  48;  05,  52;  06,  53;  07, 
62,66;  08,  68;  00,  80;  1000,  92. 

Board  of  Engineers.  Convened  at 
Boston,  June  26,  1867.  Recommended 
carrying  out  of  plan  by  Col.  Benham  and 
Maj.'  Blunt,  moaified  as  follows:  That  the 
closing  of  the  inlet  be  deferred;  that  the 
deposit  of  stone  be  continued.  67,  464. 
(Cols.  Bache  and  Benham  and  Lt.  Col. 
Foster. ) 

Engineers  in  Charge: 

Col.  J.  D.  Graham,  1865;  66, 3, 36, 42. 

Col.  H.  W.  Benham,  1866-68;  66,  ii,  28. 
Reports,  67, 457, 462, 465;  68,829. 

Lt.  Col.  J.  G.  Foster,  1868-71 .  Reports, 
68,  808,  810,  832;  60,  420,  433;  70,466, 
468-470. 

Lt.  Col.  G.  Thom,  1871-83.     Reports, 

71,  897;  72,  949;  73,  1101;  74,  ii,  325; 
75,  ii,  415;  76,  181;  77,  189;  78,  221; 
(Col.)  80,  353;  81,530;  82,525. 

Maj.C.  W.  Raymond,  1883-86.  Re- 
ports, 83, 458;  84,518;  85,513. 

aHistonr  of  operations,  71,  897, 949;  73, 106,  1M)1; 
189;  76,  222;  78,  51,  278. 


Lt.  Col.  G.  L.  Gillespie,  1886-89.  Re- 
ports, 86, 574;  87,528;  88,462. 

Lt.  Col.  S.  M.  Mansfield,  1889-98.  Re- 
ports, 80, 589;  00,513;  01,665;  02,593; 
03,784;  04,  564;  05,  639;  06,  613;  07, 
856,878;  08,879. 

Col.  C.  R.  Suter,  1899-1900.  Reports, 
00,1090;  1000,1214. 

Assistants: 

Lt  Adams,  66, 45. 

Capt.  G.  Burroughs,  67, 46;  68, 70, 829, 
833;  60,60,433. 

W.  T.  Martin,  67, 437. 

8.Haagensen,73,1102;  76,183. 

Lt.  A.  H.  Payson,  75, 120. 

Estimates.    (See  FrojecU. ) 

By  Col.  Graham,  aggregate,  $43,068.44, 
66, 49. 

By  Col.  Benham  and  Maj.  Blunt,  balk- 
head,  fence,  and  jetties  at  Long  and  Beach 
points,  $8,000, 66,  ii,  29. 

By  Lt.  Col.  Foster,  completion,  $20,000, 
68, 808;  beach  protection  and  dike,  ag- 
gregate, $38,000,  68,810;  for  fiscal  year, 
$11,600.  70, 78, 469. 

By  Lt.  Col.  Thom,  completion  and  re- 
pairs, $10,000,  71,  95,898;  72,951;  fiscal 
year,  1875-76,  $5,000,  74,  ii,  326;  for 
1876-77.  $5,000,  75,120,  ii,416;  comple- 
tion of  existing  project,  $1,000,  76,  47, 
183. 

For  completion  of  existing  project,  70, 
275. 

L«e|i;islatlon. 

Resolution  of  the  State  of  Massachu- 
setts in  favor  of  an  appropriation,  66, 11. 

Operations,  a 

1  §65-66.  Planting  brush  fenc«  and 
beach  grass  at  head  of  East  Harbor,  and 
commencement  of  extension  of  bulkhead 
jetties  at  lx)ng  Point,  66.  ii,  30. 

1  §66-67.  Plank  fence,  bulkheads, 
jetties,  and  other  beach  protections  made 
at  Long  Point,  East  Harbor  Beach,  and 
Beach  Point,  67,  46,  458. 

l§67-6§.  Protection  of  beach  at 
Long  Point  and  Beach  Point  continued 
and  construction  of  dike  at  the  "wading 
place"  commenced,  68,  70,  830. 

l§6§-69.  Bulkhead  and  jetties  at 
Beach  Point;  dike  at^ross  Salt  Meadows 
completed,  60,  60,  420. 

1  §69-70.  Repairs  to  jetties  made 
and  bulkhead  and  jetties  extended,  70, 
78,  466. 

1§70-71.  Repairs  to  bulkhead  and 
jetties;  constructing  dike,  71,  95,  897. 

l§71-73.  Dike  at  Abel  Hill  com- 
pleted; sundry  repairs  made,  72, 94, 950. 

1  §73-73.  Extension  and  repairs  of 
bulkheads  and  jetties,  by  hired  labor; 
beach  grass  planted  on  Beach  Point,  73, 
106,  1101. 

74, 116,  IJ,  325;  75, 120, 11. 415;  76,  47, 182, 186;  77, 
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PROYUVCETOWN  harbor,  mass.— Continued. 


1  §73-74.  Repairs  and  construction 
of  jetties  and  bulkheads  at  Beach  Point, 
State  dike,  Long  Point,  and  Cove  Section, 
74,  116,  ii,  326. 

l§74-7ft.  Bulkhead  and  jetties  at 
Cove  Section  completed ;  stone  bulkhead 
at  Long  Point  enlarged  and  improved; 
bulkhead  and  jetties  on  Beach  Point  re- 
paired and  groins  built;  dikes  at  High 
Head  and  Abel  Hill  repaired;  beach 
grass  planted  at  Beach  Point  and  Cove 
Section,  75,  120,  ii,  416. 

1§7(^76.  General  repaire,  76,  47, 
182. 

l§76-77.  Work  on  stone  bulkhead 
at  Long  Point  in  progress;  beach  grass 
planted  at  Cove  Section,  77,  41,  190. 

l§77-7§.  Long  Point  bulkhead 
raised  and  extended,  and  sundry  repairs 
at  other  points,  completing  all  the  works 
projected,  78,  222. 

187§-79.  Extending  bulkhead  and 
planting  beach  grass,  79,  52. 

l§§l-§d.  1,753  t.  stone  placed  in 
bulkhead  at  Long  Point,  83,  526. 

l§§3-§3.  1,085  t.  stone  placed  in 
bulkhead,  extending  same  367 1.,  88, 458. 

l§§3-84.  276 1.  stone  placed  in  bulk- 
head, 84,  519. 

l§84-§5.  Extensive  repairs  to  dike 
at  Abel  Hill  and  breakwater  at  Long 
Point;  breaches  in  beach  closed  by  148 
J.  f.  of  brush  bulkheads,  85,  514. 

l§§6-§7.  103  1.  f.  sand-catch  wovk 
built,  87,  629. 

i§97-88.  232  1.  f.  jetty  and  257  1.  f. 
sand  catches  built,  88,  462. 

19S9-§9.  770  t.  stone  and  135  cords 
brush  delivered  in  Long  Point  bulkhead, 
80  590 

i§§9-90.  1,118  t  stone  and  150 
cords  brush  delivered  in  Long  Point 
bulkhead;  60-f.  breach  near  Abel  Hill 
dike  closed  with  plank  bulkhead,  00,514. 

1  §99-91.  Bulkhead  construction  at 
Long  Point  by  hired  labor,  91,  666. 

1  §9  l-9d.  Breakwater  protecting  the 
easterly  shore  of  Long  Point  extendea  150 
f.;  Long  Point  bulkhead  completed;  re- 
pairs to  brush  and  wood  sand  catches  at 
Abel  Hill  dike,  92,  593. 

1694-95.  Repairs  to  bulkheads  in 
progress,  95,  640. 

l§97-9§.  Work  of  protection  near 
Wood  End  Light  extended  227  f.  and  a 
portion  of  the  old  work  repaired,  98. 
880. 

1  §99-1900.  1,409  runnmg  f.  of 
bulkhead  built  and  400  f .  of  old  bulkhead 
repaired  at  Wood  End;  108  f.  of  new 
bulkhead  built  and  105  f.  of  old  bulk- 
head repaired  at  Abel  Hill,  1900,  1215. 

Physical  cliaracteristlef. 

Described,  66,  12,  43;  76,  184;  97, 
879.  Current  and  tidal  observations, 
69,  433. 


Private  and  corporate  irork. 

$100,000  was  appropriated  by  the  State 
of  Massachusetts;  $300  or  $400  expended, 
66,  ii,  28.  Bulkhead  and  jetties  built 
across  East  Harbor  Creek  bv  State  au- 
thorities, 70,  78;  71,  897;  72,  950;  76. 
187;  77,  189;  78,  222.  Bulkhead  and 
jetties  built  along  Beach  Point  by  the 
local  authorities,  71,  897;  72,  950;  76, 
185;  77, 189;  78,  222. 

Project*.     {^^  Estimales.) 

The  object  for  which  appropriations 
have  been  made  is  the  prevention  or  ar- 
rest of  the  movement  of  sand  by  the 
wind  and  waves,  and  the  consequent  pro- 
tection of  Provincetown  Harbor  by  the 
perpetuation  of  its  low  shore  lines.  The 
works  of  preservation  have  consisted 
mainly  of  detached  bulkheads  of  timber 
and  stone,  jetties  of  wood  and  brush, 
dikesj  sand-catch  fences,  and  beach  grass 
plantmg.  The  earliest  appropriation  was 
made  in  1826;  between  this  date  and 
1864  $32,850  was  appropriated  for  the 
construction  of  jetties  and  sand  catchee. 
66,  iii,  28. 

In  1866  the  project  for  the  protection 
of  Beach  Point  and  Long  Point  by  the 
construction  of  bulkhead  jetties  was 
adopted,  66,  ii,  29;  67,  464. 

In  1869  the  construction  of  a  dike  at 
High  Head  was  undertaken  to  prevent  a 
breach  through  the  outer  beach  across 
the  salt  meadows  and  East  Harbor  Creek, 
69,  60,  420. 

In  1872  a  dike  was  built  at  Abel  Hill 
across  the  head  of  Lancy  Harbor  to  pre- 
vent the  flow  of  the  tide  and  sand  into 
the  inner  harbor,  72,  960. 

Under  subsequent  appropriations  the 
works  of  protection  have  been  extended 
and  maintained. 

From  1864  to  1886,  inclusive,  $139,478.44 
was  appropriated,  86,  575;  87,  528. 
From  the  nature  of  the  work  it  can  at  no 
time  be  considered  completed,  88,  462; 
92, 593.  . 

Col.  Mansfield  estimated,  1897,  it  would 
cost  $13,200  for  riprapping  between  the 
mainland  and  Long  Pomt,  97,  880. 

Sunreyi. 

Under  direction  of  Lt  Col.  Graham, 
1833-35  and  1865,  66,  43. 

Under  direction  of  Lt  Col.  Thom,  an- 
nually, from  1871  to  1875,  inclusive,  71, 
897;  72,  950;  78,  1102;  77,  189. 

Survey  with  a  view  to  protecting  har- 
bor by  a  dike  ordered  bv  act  of  June  3, 
1896,  made  by  Lt.  Col.  Mansfield,  1896,and 
a  comparison  with  other  surveys  made 
(see  Projects)  (report  favorable),  97,879. 

Maps. 
Of  Col.  Graham's  survey,  66,  i. 
I      By  Capt.  Burroughs  mentioned, 69,433. 
Under  direction  of  Lt  Col.  Thom,  by 
S.  Haagensen  (4  sheets),  76,188;  86,576. 


REPORTS    OF   CHIEF   OF   ENGINEERS,  IT.   8.   ARMY. 
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PlJOirr  SOUND  AMD  its  TRIBVTABIES  (Ska^U,  Stellaquanilsh, 
]V<K»tiaek,  Snohomish,  and  Snoqualmle  rivers),  \¥ASn.  (See 
Bla^^k  and  Duwamish  rivers;  Nooksak  i2irer,  Wash.;  Port  Towiisend  Bay,  Paget 
Sound f  Wa^h.;  Puyalluj);  Skagit;  and  Snohomish  rivers^  Wash,) 


Appropriations. 

1880,  o  $2,500,  82, 
1882,  20,000,  82, 
1884,  10,000,  84, 
1886,  10,000,  86, 
1888,  15,000,  88, 
12,000,  90, 
15,000,  92, 
1894,  14,000,  96, 
1896,  75,000,  96, 
1899,  20,000,  99. 


1890, 
1892, 


2686. 
2685. 
2275. 
2008. 
2176. 
2987. 
2730. 

3345. 
3268. 


Total,  193,500 


Commerce. 

Amount  to  l)e  iiiliuen(»d  bv  improve- 
ment, 84,  2275. 

Contracts. 

1 S  S  3.  Cashen ,  McKay  &  Co. ,  wooclen 
hull  snag-boat  construction,  83,  2075. 

1S96.  Reed  &  Shephard,  rebuilding 
snag  boat,  |8, 124.05,  97,  3441. 

Engineers. 

Chief  op  Engineers.  Reports,  80, 
242;  81,  332;  82,  323;  83,  336;  84,340; 

85,  367;  86,  364;  87,  329;  88,  303;  89, 
361;  90,  323;  91,  408,410;  92,383;  93, 
444;  94,  412;  96,  456;  96,409;  97,511; 
98,  514;  99,  603;  1900,  681. 

Ekoineers  in  Charge: 

Maj.  G.  L.  Gillespie,  1880-82.  Re- 
ports, 81,  2608,  2611,  2614. 

Capt.  C.  F.  Powell,  1882-87.  Reports, 
82,  2686;  88,  1998;  84,  2274;  85,  2403; 

86,  2007;  87,  2490. 

Maj.  T.  H.  Handbnry,  1888-90.  Re- 
ports, 88,  2176;  89,  2561,  2564. 

Crtpt.  T.  W.  Symons,  1890-95.  Re- 
ports, 90,  2986;  91,  3238,  3271;  92, 
2729;  93,  3425;  94,  2619;  95,  3442. 

Capt.  H.  Taylor,  1896-.  Reports,  96, 
3344;  97,  3438;  98,  3066;  99,  3267; 
1900,  4477. 

Assistants: 

R.  A.  Habersham.  Reports,  81,  2610, 
2613,  2615. 

E.  H.  Jefferson.  Reports,  89,  2562; 
90,  2988;  91,  3243,  3273;  92,  2731;  93, 
3427;  94,  2621;  95,  3445;  96,  3347;  97, 
3441;  98,3068;  99,3269;  1900,  4479. 

Operations, 

l§§3-87.  105  snags  removed  from 
Snohomish  River,  84,  2274. 

1  §84-85.  1,202  snagp,  logs,  etc.,  re- 
moved from  Steilaquamish  and  Skagit 
rivers;  extensive  log  jam  below  Nootsack 
Crossins  removed,  85,  2403. 

1886-87.  847  snacs  and  97  trees  re- 
moved from  lower  Snohomish  and  Noot- 
sack rivers,  87,  2490. 

a  For  Skagit 


1887-88.  708  snags  cleared  fram 
Snohomish  and  Snoqnalmie  rivers,  88, 
2176. 

1888-89.  1,527  snags  and  449  trees 
removed  from  Skagit,  Nootsack,  and  Sno- 
homish rivers,  89,  2561. 

1890-91.  769  snags  and  44  leaning 
trees  cleared  from  Snohomish,  Steilaqua- 
mish, and  Skagit  rivers,  91,  3244. 

1891-93.  1,175  snags  and  144  lean- 
ing trees  cleared  from  Snohomish,  Steila- 
quamish, Skagit,  and  Nootsack  rivers, 
92,  2731. 

1893-93.  About  2,000  snags  and 
other  obstructions  removed,  98,  3426. 

1893-94.  About  1,500  snags  and 
other  obstructions  removed,  94,  2620. 

1894-95.  Over  1,000  snags  and 
other  obstructions  removed,  95,  3443. 

1895-96.  A  wreck  and  about  1,200 
snags,  etc.,  removed,  96,  3345. 

1 896-97.  Over  2,000  snags,  etc. ,  re- 
moved, 97,  3439. 

1897-98.  Al>out  10,000  snags,  etc., 
removed,  98,  3066. 

1 89 8-99.  Snag  boat  repaired ;  nearly 
6,000  snags,  etc.,  removed,  99,  3267. 

1899-1900.  4,726  snags  and  drift 
disposed  of;  1,153  trees  chopped;  468 
c.  y.  earth  handled,  1900,  4478. 

Physical  eiiaracterlfitlcfl. 

Description  of,  81,  2613;  90,  2988;  91, 
3273;  96,  3346. 

The  streams  which  flow  into  Puget 
Sound  have  their  origin  in  the  mountains. 
The  upper  part  of  the  streams  are  in  the 
nature  of  torrents;  the  lower  parts  flow 
through  a  flat,  heavily-wooded  country, 
and  out  into  the  sound  through  deltas, 
bringing  down  to  the  mouth  accumular 
tions  of  snags,  etc.,  and  other  obstruc- 
tions to  navigation,  97,  3440. 

The  Skagit  River,  1900,  by  removal  of 
snags,  safe  to  navigate  at  night,  99, 3267. 

Plan§. 

After  examination  of  the  Nootsack, 
Skagit,  and  Snohomish  rivers  in  1890, 
Capt.  Symons  reported  that  the  present 
or  prospective  demands  of  commerce  did 
not  justify  a  further  expenditure  for  im- 
provement, 91,  3272. 

Private  urork.     (See  Projects,) 

Work  on  the  Nootsack  Jam  done  by 
contractor's  party  under  local  citizens* 
committee,  85,  2404;  86,  2007. 

Projects.    (See  Plans.) 

By  Maj.  Gillespie,  1881,  construction 
of  snag  lx)at  and  maintenance  of  same  for 
one  year,  estimate  $25,000,  81,  2682. 
Increased. $5,000  in  1882,  82,  2686,  and 

Rirer  alone. 
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$10,000  in  1884,  84,  2275.  Estimate  for 
completion,  1886,  $29,000,  86,  2008;  92, 
2729. 

By  Capt.  Taylor,  1896-97,  improve- 
ment, by  a  cut-off,  of  one  particularly 
bad  bend  in  the  Skagit  River,  97,  3439. 

Surveyii. 

Ordered  by  act  of  June  14, 1880,  made, 
1880,  under  direction  of  Maj.  Gillespie, 
81,  2611. 

Exaipi nation  of  8teila<]uami8h  Hiver 
ordered  by  act  of  June  14,  1880,  made, 
1880,  under  direction  of  Maj.  Gillespie, 
81,  2608. 


Examination  of  Nootsack  River  or- 
dered by  act  of  June  14, 1880,  made,  1880, 
under  direction  of  Maj.  Gillespie,  81, 
2611. 

Examination  of  Snohomish  River  or- 
dered by  act  of  June  14, 1880,  made,  1880, 
under  direction  of  Maj.  Gillespie,  81, 
2614. 

Examination  of  the  Nootsack,  Skagit, 
and  Snohomish  rivers  made,  1890,  under 
direction  of  Capt.  Symons  (report  un- 
favorable) (see  Plans],  91,  3271. 

Miscellaneous  surveys  were  made  in 
189^97  under  the  direction  of  Capt.  Tay- 
lor, 97,  3440. 


PfJOET  SOUND,  1¥ASII.  (channel  to  connect  Hood§  Canal  with 

North  Ray). 


Commerce. 

Description  of,  96,  3468. 

In  1895  the  probable  benefits  to  be  de- 
rived from  a  construction  of  the  water- 
way appeared  entirely  incommensurate 
with  the  probable  enormous  cost  Of  the 
work,  96,  3468. 

Enf(lneer«. 

Chief  of  Encjineeks.    Report,  96, 467. 

Engineer  in  Charge.  Capt.  T.  W. 
Symons,  1895.     Report,  96,  3466. 

Assistant.  E.  Ricksecker.  Report, 
96,  3469. 

Physical  characterlstlcii. 

Description  of,  96,  3467. 

North  Bay  comes  close  to  Uoods  Canal 


on  the  eastern  or  greater  arm  of  a  portion 
of  Puget  Sound  south  of  Port  Townsend. 
The  western  or  lesser  arm  of  the  sound 
is  known  as  Hoods  Canal,  about  97  miles 
long,  and  shaped  like  a  fishhook.  The 
head  of  Hoods  Canal  and  North  Bay 
come  within  about  2  miles  of  each  other. 
96,  3467. 

Survey. 

Examination  with  the  view  to  con- 
struction of  a  canal  to  connect  the  two 
bodies  of  water  at  the  most  practicable 
place  and  of  sufficient  depth  to  be  navi- 
gable for  all  classes  of  vessels  ordered  by 
act  of  Aug.  17,  1894,  made  under  direc- 
tion of  Capt.  Symons,  1894  (report  unfa- 
vorable), 96,  3466. 


PUOET    SOUIVD.    HVASM.    (waterway    to   connect   with 

Union,  Samamlsh,  and  l¥a§hln9ton). 


I^akei 


Appropriations. 

1890,  $10,000,  92,  2762. 
1894,  25,000,  96,  3424. 
1896,  150,000,  96,  3355. 


Total,   185,000 

Commerce. 

Shipping  of  Puget  Sound,  92,  2767. 
Commercial  interests  of  Seattle,  Wash., 
92,  2786. 

Eni^lneer§. 

Chief  of  Engineers.  Reports,  91, 
412;  92,  385;  96,  453;  96,411;  97,513; 
98,  516;  99,  606;  1900,  684. 

Boards  of  Engineers: 

Convened  at  Portland,  Oreg.,  Dec.  15, 
1891,  by  act  of  Sept.  19,  1890,  to  select 
and  survey  the  most  feasible  location  and 
to  estimate  the  cost  of  construction  of  a 
ship  canal  to  connect  lakes  Union,  Wash- 
ington, and  Samamish  with  Puget  Sound. 
Report,  92,  2762.  (Col.  Mendell,  Maj. 
Handbury,  and  Capt.  Symons.*) 


A  board  was  appointed  by  the  Secre- 
tary of  War  in  MjEir.,  1898,  to  consider 
and  report  upon  the  most  feasible  route 
for  the  waterway,  with  special  reference 
to  the  terminal  point  at  the  south  end, 
98,  3073.  (Capts.  W.  L.  Fisk  and  H. 
Taylor  and  Lt.  C.  L.  Potter.) 

Engineers  in  Charge: 

•    Capt.  T.  W.  Symons,  1895.  •    Report, 

96,  3422. 

Capt.  H.  Taylor,  1896-.  Reports,  96, 
3351;  97,  3445;  98,  3072;  99,  3271; 
1900,  4483. 

Assistants: 

P.  G.  Eastwick. 

E.  Ricksecker. 
96,  3363. 


Report,  92,  2772. 
Reports,  96,  3424; 


Legal  proceedings. 

Effort  made  by  Kings  County  to  se- 
cure right  of  way  free  to  the  United 
States,  99,  3272;  title  to  entire  right  of 
way  secured,  1900,  4484. 
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PUOET    SOUND.   1¥ASH.    (waterway   to   connect  with   Lakes 
Union,  »anianii»ta,  and  Washington)— Continued. 


Physical  characteristics. 

Description  of  the  lakes  and  of  possible 
routes,  92,  2764,  2765. 

Physical  data,  92,  2772,  2773. 

Kamfall,  1878  to  1890,  92,  2778. 

Description  of,  98,  3422;  96,  3357; 
96,3363. 

Lake  Washington  is  situated  east  of 
Seattle  and  from  2  to  6  miles  from  Paget 
Sound.  It  is  about  19  miles  long,  and 
has  an  average  width  of  2  miles. 

Lake  Union  is  north  of  Seattle,  between 
Lake  Washington  and  Puget  Sound,  with 
an  area  of  aoout  1}  square  miles,  con- 
nected artificially  with  Lake  Washington. 

From  Lake  Union  there  is  a  small 
stream  flowing  to  the  head  of  Salmon 
Bay,  distaiit  from  Lake  Union  about  1 
mile,  and  from  the  head  of  Salmon  Bay 
to  deep  water  in  Puget  Sound  there  is  a 
distance  of  about  3  miles.    98,  3422. 

Elevations,  areas,  depths,  etc.,  dimen- 
sions, 95,  3427;  96,  3363. 

PrlTate  work. 

The  county  commissioners  in  1896-97 
had  Smiths  Cove  route  surveyed  and 
gave  the  results  to  the  Government,  97, 
3446. 

Projects. 

By  Board  of  Engineers,  1891,  canal 
2,600  f.  long,  80  f.  wide  at  bottom  and 
158  f.  wide  at  the  water  line,  and  26  f. 
deep  through  the  portage  between  Union 
Bay  in  Lake  Washington  and  Lake  Union, 
with  a  masonry  lock  400  f .  long,  50  f .  wide, 
26  f.  deep  over  sill,  and  with  a  lift  of  about 
7}  f. ;  dredging  channels  to  connect  this 
canal  with  deep  water  in  Lake  Washington 
and  across  Lake  Union,  and  constructing 
a  canal  6,700  f.  long,  80  f.  wide  at  bottom 
and  158  f .  wide  at  tne  water  line,  and  26  f . 
deep,  connecting  Lake  Union  along  its 
outlet  with  the  head  of  Salmon  Bay. 
From  the  head  of  Salmon  Bay  to  Puget 
Sound  two  routes  were  considered  by  the 
board,  one  by  way  of  Salmon  Bay  and 
Shilshole  Bay,  with  a  lock  near  the  sound 


400  f.  long,  50  f.  wide,  and  16  f.  deep  over 
the  sill  at  low  tide,  the  other  by  way  of 
Smiths  Cove,  and  a  canal  180  f.  wide  at 
bottom,  158  f.  wide  at  the  water  line,  and 
26  f.  deep,  to  be  constructed  across  the 
neck  of  land  between  the  head  of  Salmon 
Bay  and  Smiths  Cove,  with  a  lock  near 
the  sound  similar  to  that  projected  for 
Shilshole  Bay.  The  construction  of  a 
basin  and  the  formation  of  a  channel 
through  the  shoals  were  contemplated. 
The  estimated  cost  of  the  proposed  canal, 
between  Lake  Washington  and  Puget 
Sound  by  the  two  routes,  not  including 
damages  for  lands  submerged ,  is  as  follows : 
Smiths  Cove  route,  $3,500,000;  Shilshole 
Bay  route,  $2,900,000.  The  board  re- 
ported in  fevor  of  the  Smiths  Cove  route 
on  the  grounds  that  the  entrance  to  this 
route  would  be  in  the  harbor  of  Seattle, 
and  less  exposed  to  bombardment  in  time 
of  war.    92,  2770,  2771. 

Shilshole  route  adopted,  on  recommen- 
dation of  board  of  1898,  by  Secretary  of 
War,  98,  3072. 

By  Board  of  Engineers  of  1898,  drawing 
back  the  outer  lock  about  2,000  f.  from 
the  location  recommended  by  the  board 
of  1890,  as  above,  98,  3073. 

The  appropriations  made  up  to  1899 
were  with  the  proviso  that  the  entire  right 
of  way  should  DC  obtained  without  cost  to 
the  United  States,  99,  3271. 

Surveys. 

Survey  ordered  by  act  of  Sept.  19, 1890, 
made,  1891,  under  direction  of  Capt. 
Symons,  92,  2773. 

Survey  for  a  waterway  to  connect  Pu^t 
Sound  at  Salmon  Bay  with  Lakes  Union 
and  Washington,  and  the  submission  of 
an  estimate  of  the  cost  of  its  construc- 
tion authorized  by  Congressional  resolu- 
tion of  Apr.  18, 1896;  survey  made,  1895, 
under  direction  of  Ca^t.  Symons,  96, 
3355.  Capt.  Fisk  submitted  estimate  in 
1896  (see  Projects),  96,  3372. 


PULL.-AMD-BE-DAM1VED     POIWT,    POBTSmOUTH    HARBOR, 

N.  H.     (See  PortsmotUh  Harbor,  N,  H.) 


Engineers. 

Chief  of  Engineers.     Reports,   99, 
62;  1900,  77. 

Engineer  in  Charge.      Maj.    S.   W. 
Roessler,  1900.     Report,  1900,  1170. 

AssierrANT.     "Lt.   C.   Keller.     Rei)ort, 
1900,  1171. 
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Physical  Cliaraeterlstics. 

Description  of,  1900,  1171-1172. 

Surveys. 

Examination  for  removal  of  the  point, 
ordered  by  act  of  Mar.  3,  1899,  made, 
1899,  under  direction  of  Maj.  Roessler 
(report  unfavorable),  1900,  1170. 
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1871,  5,000,  71,  50. 

1872,  10,000,  72,  47. 

1873,  10,000,  73,  47. 

1874,  10,000,  74,  M. 


1876, 

"  "X),  76,  58. 

1876; 

0,  76,  111. 

1878, 

0,  78,  13:1. 

1879, 

0,  79,  17S. 

1880, 

0,  80,  2209. 

1881, 

0,  81,  243». 

1882, 

0,  88,  2446. 

1890, 

0,  91,  2905. 

18S2, 

0,  ea,  2562. 

lSfl4, 

0,  90,31111. 

18»6, 

0,  96,  3139. 

0,  99,  3133. 

Total, 

79,000 

CoHimercc. 

Commercial  tacilititw  i>f  Pultneyvitle, 
67,  239,  240. 

Important,  67,  240. 

Small,  97.  3273. 
ConlraclK. 

1871.  II.  J.  Mowry,  materialB  ami 
labor,  71,  229. 

I§73.  K.  II.  French,  tnaterialH  anil 
labor,  73,  360. 

1)473.  C.  A.  IIarrin>cton,  materials 
and  labor,  73,  lim. 

1974.  T.Kih.'k'r,iiiateria1i' ami  labor, 
7B,  332. 

IS7A.  Caw  &  Jcnninge,  dre^lcinfz,  70 
cents:  H.  J.  Mowrv,  materials  and  labor, 
7B,  333. 

1979.  C.  F.  Dimhar,  dredging,  18 
cents  per  c.  v.,  80,  220K. 

IWKI.    t".  B.  Gay,  iron;  W.  J.  Har- 
ris, pier  extension  and  material;  W.  D. 
Taylor,  iron,  81.  2440. 
Engineers. 

Chief  ok  Fngineerh.    Reports,  67, 33; 

70,  53;  71,  50;  78,  4fi;  73,  47;  74,  54; 
7B,  69;  76,  110;  77.  117;  78.  132;  79, 
176;  80,  231;  81,  317;  82,312;  83,320; 
84,  324;  86,  349;  86,  343;  87.  309;  91. 
379;  92,  3.i8;  93,  410;  94,  ^M;  96,  419; 
96,  377;  97,  474;  90.  544;  1900,  613. 
Enginerrh  in  Charob: 

Capt-T.W.  Maurice,  1828;  74,249. 

Maj.  W.Turnbuil,184fi:  74,250. 

Lt  Col.  C.  E.  Blunt,  1867.  Report,  67, 
238. 

Maj.  N.  Bowen,  1870-71.  Report,  70. 
203, 

Lt.B. D.Greene,  1871;  71.49, 

Maj.  J,  M.  Wilson,  1871-75.    Reportfl, 

71,  228;  73,256;  73,360;  74,  249;  76, 


Maj.  W.  McFarland,  1876-83.    Reports, 

aSurrer— report  Jan.  22,  lSie,estlinat«  tSO.SVCGfl,    (H.  Doc, 


76,  ii,  585;  77,  979;  78,  1274;  79,1728; 
80,2208;  81,2437;  88,2446. 

Lt  Col.  H.  M.  Robert,  1883-85. 
R«porta,  83,  1944;  84,2138. 

Capt  E.  Maguire,  1885-86.  Reports,  86, 
2273;  86,1889, 

Capt.  C.  F.  Palfrey,  1887-91.  Reporta, 
87,2374;  88,2073. 

Opt  D.  C,  Kingman,  1891-95.  Repoitfl, 
91,2903;  93,  2557;  93,  3163;  94.  2460, 

Maj.  W.  S.  Stanton,  189&-97.  Reports, 
96,3137;  97,3272. 

Capt.  G,  D,  Fitch,  1899-.  Reports,  99, 
3132;  1900,4166. 


Eillnisl«i.     (See  Plant  and  Frojerlt. ) 
By  Capt  Maurice,  1829,  piers,  130,896, 
74,249;  76,11,686. 
Operation*. 

1871-73.  ISO  1,  f.  west  pier  exten- 
sion; 1 80  f.  west  Huperatructure  completed, 
78,  47,  2r>5, 

1873-73.  1801.  f,  east  pier  extension; 
180  [.  east  superstructure  completed,  73, 
47,  360, 

I873-T4.  212 1.  f.  east  pier  extension, 
74,  54,  250. 

1874-75.  230l.f.we6tpierexten8ion; 
14,189  p,  y.  dredging;  110  f,  west  supers 
structure  completed,  76,  59,  333. 

1879-76.  9,873c.  y.  dredging;  120f. 
west  auperstnicture  completed,  76, 110,  u, 
586.  687. 

1877-78.  901,  f.  east  pier  extension; 
repairs,  78,  132.  1274. 

1879-80.  West  pier  extended  92  f.; 
gap  o(  86  f,  between  east  pier  and  Rey- 
nolds's wharf  closed  by  pier  work;  20,000 
c,  y.  sand  and  stone  dredged  from  channel 
entrance,  80,  2208. 

1 881-83.  West  pier  extended  1S3  f., 
88,  2446. 

1884-89.  Repurs  to  west  pier,  86, 
2273. 

1891-03.  2001.  [.of  sand-tightsheet 
pile  jetty  constnicled.  99,  2561. 

1893-93.  10,706  c.  y.  dredged,  93, 
3138, 

1894-05.  Extension  of  sand-catch 
bulkhead  in  progrese,  90,  3190. 

1809-96.  Woricof  previousyearcon- 
tinued,  96,  3138. 

1896-97.  East  and  weet  piers  re- 
decked  and  repairs  made  to  both,  07, 
3273. 

1800-ieOO.    12,022  c.   y.  dredged, 
1900,  4166. 
Phyalcal  charaeteriUlcs. 

General  description  of  Salmon  Creek, 
67,  239;  76,  u,  686. 
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PVliTNETYIIXE  HARBOR,  N.  ¥.— Continued. 


Iron  ore  beds  in  vicinity,  67,  240. 
Description  of,  96,  3137. 

Plans.     (See  Eftimaies  and  Projects. ) 

By  Oapt  Maarice,  1829,  constmction  of 
a  system  of  piers  inclosing  a  portion  of  the 
lake,  74,  249;  76,  ii,  586. 

Piivate  irork. 

$30,000  has  been  expended  by  private 
enterprise  for  the  improvement  of  the 
harbor,  by  which  several  small  cribs  and 
one  lone  wharf,  jutting  boldly  into  the 
lake,  had  been  constructed,  but  the  works 
failed  to  be  permanent,  67,  240;  74, 250. 

Projeeta.    (See  Estimatea  and  Plans.) 
By  Lt  Col.  Blunt,  constructing  piers 
and  for  dredging  in  the  channel;  esti- 
mate, $87,000,  67,  33,  239. 

By  Maj.  Bo  wen,  1872,  constmction  of  a 
pier  to  be  connected  with  the  western 
shore  by  a  breakwater,  both  to  be  20  f. 
wide;  also  for  dredging;  estimate,  $27,000. 
Modified,  1872,  by  the  addition  of  an 
east  pier  parallel  to  and  200  f.  from  the 
west  pier,  7d,  255.  The  original  project 
for  the  formation  of  a  harlx>r  was  esti- 


mated to  cost  $59,000,  74,  250;  subse- 
quently increased  in  1875  to  $71,000,  75, 
334;  84,  2138. 

Total  amount  appropriated  from  1870 
to  1886,  inclusive,  $71,000. 

By  Capt.  Fitch,  1899,  application  of 
appropriation  of  1899  to  redredging  an 
8-1.  channel  between  the  piers,  with 
width  of  40  f.  m.  1.  w.,  99,  3133. 

Surveys. 

Included  in  the  examination  of  the 
southern  shore  of  Lake  Ontario,  and 
made  separately  in  1829  by  Capt.  Mau- 
rice, 74,  250. 

Resurvey  under  the  direction  of  Maj. 
Turnbull,  1846,  74,  250. 

Under  the  direction  of  Lt.  Col.  Blunt, 
1867,  67,  238. 

Under  the  direction  of  Maj.  Wilson, 
1873-75,  74,  250;  75,  333. 

Examination  of  the  channel  made, 
1894,  by  Capt.  Kingman,  94,  2462. 

I^APSI 

Of  Pultneyville  Harbor,  76,  ii,  586. 
Of  the  harbor,  June  30, 1879,  79, 1728; 
80,  2208;  81,  2440;  94,  2462. 


PinVC»0  RITER  TO  8E.AJ>ESyiL.£.E,  IV.  €.  (waterway). 


Englneen.  i  Physical  characteristics. 

Chief  OF  Engineers.    Report,  91, 170,  '      Description  of,  91,  1418. 
1418. 


Enoinbeb  in  Chabgb.    Capt.  W.   H. 
Bizby,  1890.    Report,  91,  1418. 


Surrey. 

Examination  ordered  by  act  of  Sept 
19,  1890,  made,  1890,  under  direction  of 


AssiOTANT.    Lt.  M.  M.   Patrick.    Re-     Capt.  Bixby  (report  unfavorable),  91, 


port,  91,  1420. 


1418. 


PITNOOTEAOUE  CREEK,  \A. 


Engineers. 

Chief  of  Enoinbebs.    Report,  84, 151 . 

Enoineeb  in  Chaboe.  Lt.  Col.  W.  P. 
Craighill.    Report,  84,  952. 

AasifiTANT.  J.  L.  Seacer.  Report,  84, 
952. 


SurTcy. 

Examination  ordered  by  act  of  Aug.  2, 
1882,  made  under  direction  of  Lt.  Col. 
Craighill  (report  unfavorable),  84,  952. 


PUBTTA  RAS8A  HARROR,  FE.A.     (See  Charlotte  Harbor,  Fla.) 


Commerce. 

Commercial  interests,  88,  1156. 

Engineers. 

Chief  of  Enginbebs.    Report,  88, 151. 

Engineeb  in  Chabgb.  Capt.  W.  M. 
Black,  1886.    Report,  88,  1157. 

AsBiFTANT.  J.  W.  Sackett  Report, 
88,  1156. 

Physical  cliaracterlttlct. 

Description  of,  88,  1155. 


Projects. 

By  Capt.  Black,  1887,  excavating  chan- 
nel 11  f.  deep  and  200  f.  wide  through  the 
bar  at  the  harbor  entrance,  involving  the 
removal  of  70,000  c.  y.;  estimate,  ^,643, 
88,  1156. 

Survey. 

Survey  ordered  by  act  of  Aug.  5,  1886, 
made,  1887,  under  direction  of  Capt 
Black  (see  Projects) y  88, 1155. 
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P1JYAL.L.VP  RIVER,  1¥ASH.     (See  Puget  Sound  and  its  tributaruiB,  Wash. ) 


Commerce. 

Important,  76,  ii,  641,  669,  670,  671. 

Ennlneers. 

Chief  of  Engineers.  Rejwrti^,  76, 
116;  86,  369;  91,  409,  3255;  98,  524. 

Engineers  in  Ciiauge: 

Maj.  N.  Michler,  1876.  Report,  76,  ii, 
641. 

Maj.  J.  M.  Wilson,  1876.  Rei)ort,  76, 
ii,  668. 

•    Capt.  0.  F.  Powell,  1884.     Report,  86, 
2417. 

Capt.  T.  W.  Symons,  1890.  Rei>ort,  91, 
3255. 

Capt.  H.  Tavlor,  1896-98.  Report,  98, 
3098. 

Assistants: 
R.  A.  Habersham.     Report,  76,  ii,  642. 
J.  A.  McMillan.     Report,  91 ,  3257. 

Physical  charactcrlfittcfi. 

Description  of  river,  76,  ii,  642,  643, 
669,  670;  86,  2417;  98,  3098. 

Description  of  coal  fields,  76,  ii,  643. 

Table  of  distaiicesand  levels,  76,  ii,  643. 

Description  of,  98,  3098. 

The  stream  is  al)out  50  miles  lonp:,  and 
empties  into  Puget  Sound  near  Tacoma, 
Wash.     During  freshets  it  overflows  its 

banks.     98,  3m)8. 

• 

Plant.    (See /Vr>;>rt.s. ) 

By  Maj.  Wilson,  1876,  removing  ob- 
structions from  Tacoma  to  Moore's  farm, 


14^^;  miles,  to  a  depth  of  2^  f.  at  1.  w., 
by  dams  and  scraping  on  bars;  also  to 
close  east  channels  below  agency;  esti- 
mate, $11,836,  76,  ii,  670,  671.  The  up- 
per section  of  the  river  from  the  coal  mines 
to  Moore's  fann  can  only  be  improved  by 
locks  and  dams,  or  by  a  canal  for  the  en- 
tire distance;  such  expenditures  not  justi- 
fied, 76,  ii,  671. 

Capt.  Powell,  1884,  reports  the  river 
worthy  of  improvement  to  the  extent  of 
snagging  operations  as  far  upstream  as 
the  county  bridge.  Estimate  (annual), 
$3,000.     86,  2419. 

Projects.     (See  Plans. ) 

By  Capt.  Taylor,  1898,  estimated  it 
would  cost  $570,486  to  deepen  the  water- 
way, 98,  3100. 

Surveys* 

1876.  Examination  and  survey  by  R. 
A.  Habersham,  from  coal  mines  to  mouth 
of  river,  76,  116,  ii,  641,  668. 

Examination  ordered  by  act  of  July  5, 
1884,  made,  1H84,  under  direction  of  Capt 
Powell  (st'e  Projects),  86,  2417. 

Examination  or(iere<i  by  act  of  Sept.  19, 
1890,  made,  18^K),  under  direction  of  Capt. 
Synums  (report  unfavorable),  91,  3256. 

Survey  of  the  mouth  of  the  river  ordered 
by  act  of  June  3,  1896,  made,  1898,  by 
Capt.  Taylor  (report  unfavorable)  (see 
I'rojects),  98,  3098. 


<tUA!¥I€ASSEE  RIVER,  IWICH. 


EnglnecrN. 

Chief  of  Engineeiis.    Report,  89,  319. 
Engineer  in  Chakcje.    Col.  O.  M.  Poe, 
1888.     Report,  89,  2284. 


Surveys. 

Examination  ordered  by  act  of  Aug. 
11,  1888,  made,  1888.  under  direction  of 
Col.  Poe  (report  uniavorable),  89,  2284. 


qr A^iTlCO  HAY,  VA. 


Commerce. 

Unimportant,  72,  714. 

Engineers. 

Chief  OF  En(}ineers.  Report*^,  71,  76; 
72,  71. 

Engineer  in  Charge.  INIaj.  W.  P. 
Craighill,  1871-72.  Reports,  71,  620,  72, 
707. 

A  8ST  ST  A  NTS  * 

Capt.  C.  B.  Phillips.    Report,  72,  713. 


J.  E.  Weyss,  72,  707. 
G.  Thompson,  72,  707. 

Sarveyfi. 

Under  direction  of  Maj.  Craighill,  by 
Capt.  Phillips  (see  Qmimerce),  J.  E. 
Weyss,  and  G.  Thompson.  Reports, 
71,  620;  72,  707,  713.   f 


qiJAlVTlCO  CREEK,  VA. 


Commerce. 

Value  of  localitv  as  an  ice  harbor,  84,  1  thereby,  95,  1256. 
1012. 

In  1893  it  amounted  to  14,815  t.  of  iron 
ore,  railroad  ties,  lumber,  etc.,  95,  1255. 


the  commerce  that  would  be  benefited 


Engineers* 

Chief  OF  Engineers.     Reports,  84, 163. 


The  expenditure  necessary  for  an  im-     ®®»  ^^^J  ®^t  ^^^'  1900,  256. 
provement  would   not   be   justified  by  '      Engineer  in  Charge.    S.  T.  Abert,  U. 
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S.  agent,  1884^88.    Reports,   84,   1010, 
1011;  89,  1030. 

Maj.  C.  E.  L,  B.  Davis,  1892-95. 
Report,  96, 1254. 

Physical  cliaracteiistlc^. 

Description  of,  84,  1010;  89,  1030; 
95,  1254. 

Plant. 

By  8.  T.  Abert,  1883,  turning  basin 
300  f.  wide  and  18  f.  deep,  with  an  addi- 
tional width  of  130  f.  and  11  f.  deep  to 


serve  as  an  ice  harbor.   Estimate,  $33,453. 
84,  1012. 

Surveys. 

Examination  ordered  by  act  of  Aug.  2, 
1882,  made  under  direction  of  S.  T.  Abert, 
84,  1010. 

Examination  ordered  by  act  of  Aug. 
11,  1888,  made,  1888,  under  direction  of 
S.  T.  Abert  (report  unfavorable), 89, 1030. 

Examination  ordered  by  act  of  Aug. 
17,  1894,  made  bv  Maj.  Davis,  1894 
(report  unfavorable),  95,  1254. 


QIJEEIVST01¥N  HARBOR,  MD. 


Appropriations. 

1871,  $5,000,  71,  75,  612. 

1872,  6,000,  72,  68,  686;  78,  71. 
1879,      3,000,  79,  75,  488. 

1896,      5,000,  97,  1286. 


Total,   19,000 

Commerce. 

Increase,  79,  488. 
Description  of,  1900,  1676. 

Contracts. 

1S71.  J.  W.  Parks,  dredging,  35 
cents  c.  y.,  71,  612,  613;  72,  686. 

1 973.  M.  F.  Brainard,  dredging,  19} 
cents  c.  y.,  78,  759,  760. 

1S96.  C.  T.  Caler,  dredging,  9  J  cents 
per  c.  y.,  p.  m.,  97,  1287. 

Engineers. 

Chief  of  Engineers.  Reports,  70, 
32,  70:  71,  75;  72,  68;  78,  71;  74,  80; 
75,  85;  76,  62;  79,  75;  80, 100;  81, 133; 
82,  130;  88,  135;  97,  169;  98,  174;  99, 
201,  203;  1900,  219,  230. 

Enoineess  in  Charge: 

Col.  J.  H.  Simpson,  1870.  Report,  70, 
421. 

Maj.  W.  P.  Craighill,  1870-83;  71, 
71,  585.     Reports,  71,  612,  613;  72,  786; 

78,  759;  74,  ii,  16;  76,  ii,  64;  76,  283; 

79,  487;  (Lt.  Col. )  80,  623;  81,  860;  82, 
843;  83,  669. 

Maj.  Smith,  V.  S.  Agent,  1896-.  Re- 
ports, 97,  1286;  98,  1170;  99,  1397; 
1900,  1644,  1673,  1675. 

AssieTANTs: 
W.  Popp.     Report,  71,  613. 
C.  J.  Bates,  71,  613. 

Operations. 

1 8  70-7 1  •  Dredging  by  contract,  7 1 , 
612. 


l§71-73.  Dredging  by  contract,  72, 
686. 

1  §7d-73.  Dredging  by  contract,  78, 
71,  759,  760. 

l§79-80.  Dredging  resiimecl,  80, 
623. 

I§§a-§1.  Channel  100  f.  wide  and 
8  f.  deep  at  m.  1.  w.  dredged  from  Ches- 
ter River  to  inner  harbor,  81,  860. 

1  §96-97.  2,993  1.  f.  of  the  river 
dredged,  97,  1286. 

1899-1900.  4,875  c.  y.  dredged 
from  the  channel,  1900,  1644. 

Physical  characteristics. 

71,  613,  614;  79,  488;  1900,  1673. 

Projects. 

By  Maj.  Craighill,  1870,  channel  in 
Queenstown  Creek;  cptimate,  $9,500,  71, 
75,  612-614. 

By  Maj.  Craighill,  1879,  to  straighten 
the  channel  and  deepen  it  to  8  f.  by  dredg- 
ing, 79,  488. 

By  Maj.  Smith,  1896,  to  restore  the 
channel  to  a  depth  of  8  f.  at  m.  1.  \v.,and 
width  of  100  f.  from  the  8-f.  curve  in  the 
Chester  River  to  the  inner  harbor,  97, 
1286. 

By  Maj.  Smith,  estimated,  1899,  it 
would  cost  123,100  ti)  improve  channel 
in  the  harbor,  1900,  1673. 

Surreys. 

Under  direction  of  Maj.  Craighill,  1870, 
by  Wm.  Popp  and  C.  J.  Bates.  Rej)orts, 
71,  612,  613. 

Sur\^ey  made  bv  Maj.  Smith,  1896-97, 
97,  1286. 

Examination  and  survey,  ordered  by 
act  of  March  3,  1899,  made,  1899,  by  Maj. 
Smith  (report  favorable;  see  Prqject8)y 
1900,  1673,  1675. 


<IIJil.e.ayijte:  harbor  amd  river,  wash 

Commerce. 

Description  of,  96,  3454;  98,  3092. 


Small,  1895,  but  it  was  thought  that  if 
a  change  were  made  in  the  entrance  a 
great  impetus  would  be  given  to  the  com- 
merce, 96,  3454. 


Eniflneers. 

Chi«f  of  En(}ineer.s.      Reports,   96, 
457;  98,  524. 

Engineers  in  Charge: 

CJapt.  T.  W.  Symons,  1894-95.     Report, 
95,  3452. 
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Capt.  H.  Taylor,  1896-98.  Report,  98, 
3090. 

Assistant.  Lt.  F.  R.  Shunk.  Report, 
95,  3454. 

Phyilcal  eharacterlitlci. 

Description  of,  96,  3453;  98,  3091. 

The  harbor  is  in  probably  the  most 
inaccessible  region  of  the  United  States. 
It  is  in  the  northwestern  portion  of  the 
State  of  Washington,  connecting  with  the 
Pacific  Ocean  alx)ut  35  miles  to  the  south 
of  Cape  Flattery.  It  is  separated  from 
the  centers  of  population  on  Puget  Sound 
by  the  extremelj^  rocky  and  unexplored 
Olympic  Mountains.  The  river  is  about 
5  miles  long,  with  a  tidal  flow  of  2}  miles. 


The  nontidal  part  of  the  river  is  obetructed 
by  rapids,  and,  together  with  its  tribu- 
taries, the  latter  for  20  to  30  miles  is  navi- 
gated only  by  canoes.    96,  3453. 

Projects. 

In  1897  Capt.  Tavlor  estimated  it  would 
cost  $20,000  to  make  an  improvement  by 
reoi)ening  the  old  mouth  of  the  river,  98, 
3092,  3093. 

Surreys. 

Examination  ordered  by  act  of  Aug.  17, 
1894,  made,  1895,  by  Capt.  Symons  (re- 
port favorable),  96,  3452. 

Survey  ordered  by  act  of  June  3,  1890, 
made,  1897,  by  Capt  Taylor  (see  Pnjects) , 
98,  3090. 


qiJIIVCY  HARBOB  AND  BAY,  ILL..     (See  Missimpvi  River  from  De^ 

Moines  Rapids  to  the  mouth  of  the  Illinois  River. ) 

<IIJ1!VNIP1A€  BIYEB,  COIVM.     (See  New  Haven  Harbor.) 

BA€€001V  RIY1»,  N.  J. 


Appropriation. 

1882,  13,000,  83,  646. 

Commerce. 

Description  of,  1900,  1593,  1594. 

Engineers. 

Chief  of  Enqineebs.  Reports,  83, 
126;  84,  135;  86,  124;  86,  121;  87,83; 
88,  84;  99,  182;  1900,  207. 

Engineers  in  Charge: 

Lt.  Col.  G.  Weitzel,  1882-84.  Report, 
83,  646. 

Maj.  W.  H.  Heuer,  1884-85.  Report, 
84  839 

Lt.  Col.  H.  M.  Robert,  1885-88.  Re- 
ports, 86, 851;  86,844;  87,810;  88,712. 

Lt.  Col.  C.  W.  Raymond,  1900.  Re- 
ports, 1900,  1590,  1596. 

Assistants: 
E.  A.  Gieseler.     Report,  83,  647. 
A.  Stierle.     Report,  84,  839. 


Plans.    ( See  Projects. ) 

By  Col.  Weitzel,  1883,  channel  8  f. 
deep  at  1.  w.,  with  a  bottom  width  of  40  f. 
from  the  mouth  up  to  Swedesboro  R.  R. 
Bridge;  estimate,  117,940,  88,  649;  87, 
810. 

Projects.    (See  Plans. ) 

Lt.  Col.  Raymond  estimated,  1899,  it 
would  cost  $102,135  to  improve  creek, 
mouth  to  Swedesboro,  1900,  1598. 

Surveys. 

Ordered  by  act  of  Aug.  2,  1882,  made, 
1883,  under  airection  of  Lt  Col.  Weitzel, 
83,  646. 

Examination  and  survey,  ordered  by 
act  of  Mar.  3, 1899,  made,  1899,  by  Lt.  Col. 
Raymond  (report  unfavorable)  (seeiVq;- 
ects),  1900,1591,  1596. 


RACCOOIV  RIVEB,  OHIO. 


Commerce. 

None,  1892,  but  country  believed  to  be 
rich  in  natural  resources,  93,  2531. 

Engineers. 

Chief  op  Engineers.    Report,  93, 319. 

Engineer  in  Charge.      Lt.   Col.   A. 
Stickney,  1892-93.     Report,  93,  2530. 

Assistant.      Lt.  H.  F.  Hodges.     Re- 
port, 93,  2531. 


Physical  eliaracterlstles. 

Description  of.  Small  stream  with 
steep  slope.  Several  dams  on  the  stream 
for  power.    98,  2531. 

Surrey. 

Examination  of  50  miles  of  the  river 
from  its  junction  with  the  Ohio  ordered 
b^  act  of  July  13, 1892,  made,  1892,  under 
direction  of  Lt.  Col.  Stickney  (report  un- 
favorable), 98,  2530. 
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RACINE  HARBOR,  WIS.a 


Appropriation*. 

1844,    $12,5001 
1852,      10,000 


1864, 
1866, 
1867, 
1869, 
1870, 
1871, 
1873, 
1874, 
1875, 
1876, 
1878, 
1879, 
1880, 
1881, 
1882, 
1884, 
1886, 
1888, 
1890, 
1892, 
1894, 
1896, 
1899, 
1900, 


3,600  ^^'  "*'  ^• 
23,910 

45,000,  67,  22. 
22,275  (allotted),  69,  22. 
10,000,  70,  36. 
10,000,  71,  34. 
20,000,  73,  34. 
10,000,  74,  40. 
10,000,  75,  44. 

8,000,  76,  97. 
10,000,  78,  116. 

6,000,  79, 156. 

6,000,  80,  1938. 

6,000,  81,  2127. 

7,000,  89,  2160. 

7,000,  84,  1868. 
10,000,  86,  1683. 
10,000,  88,  1865. 
17,500,  90,  2358. 
25,000,  93,  2205. 
20,000,  95,  2647. 
27,000,  96,  2514. 
50,000,  99,  2778. 
67,650,  1900,  3704. 


Total,  454,435 

Commerce. 

Of  Racine  and  Milwaukee  compared, 
67,80. 

Important,  67,  80;  68, 107;  76,  ii,  391; 
79,  1528. 

General  and  local  commerce  benefited 
by  harbor,  81,  2127. 

Racine  a  manufacturing  place,  and  in 
commerce  ranking  next  to  Milwaukee. 
Connected  by  rail  with  north,  south,  and 
west    97,  2771. 

Contraeto. 

1 1(66.  Sanger,  Ledlie  &  Corse,  mate- 
rials, labor,  and  dredging,  66,  iv,  122, 
123;  67,  82,  83. 

1967.  P.  M.  Danaher,  materials  and 
labor;  Ledlie  &  Corse,  materials;  R.  N. 
Gore,  materials,  67,  82. 

1870.  F.  M.  Knapp,  materials  and 
labor,  71,  116. 

1§71.  F.  M.  Knapp,  materials  and 
labor,  71,  116. 

1873.  F.  M.  Knapp,  materials  and 
labor,  73,  210;  Racine  Dredging  Co., 
dredging,  74,  152. 

1974.  F.  M.  Knapp,  materials  and 
labor,  76,  213. 

1875.  F.  M.  Knapp,  materials  and 
labor,  75,  213;  Albert  Conro,  dredging, 
76,  214. 

1978.  Chicago  Dock  and  Dredging 
Co.,  materials  and  labor,  79,  1527. 

a8uryey»— Reporte:  Nov.  1,  1837,  estimate  163.038.38:  Feb.,  1840,  estimate  $48,623.56;  1843.  estimate 
130,362;  Apr.  20,  1854,  estimate  $18,956.30:  Dec.  31,  1856,  estimate  $17,422.73;  Sept.  14,  1864,  estimate 
$3,600.    (H.  Doc.  No.  482,  56th  Cong.,  2d  seas.) 


1879.  Knapp  <&  Gillen,  pier  exten- 
sion, 80,  1938. 

1881.  Knapp  &  Gillen,  superstruc- 
ture construction,  81,  2127. 

1884.  G.  H.  Sager,  superstructure 
reconstruction,  85,  2020. 

1886.  S.  O.  Dixon,  dredging,  22i 
cents  per  c.  y.,  86,  1683;  H.  B.  Herr  & 
Co.,  superstructure  reconstruction,  87, 
2070. 

1890.  C.  H.  Starke,  dredging,  25 
cents  per  c.  y.,  90,  2357. 

1891.  S.  O.  Dixon,  dredging,  19J 
cents  per  c.  y.,  91,  2563;  H.  Truman  and 
G.  Cooper,  2O0  1.  f.  of  pier  extension, 
$13,219.20,  91,  2564. 

189a.  D.  A.  McLeod,  250  I.  f.  pier 
extension  ( timber,  stone,  etc. ) ,  $19,442.65, 
93,  2750.  Actual  cost  for  north  pier, 
$88.80  iier  1.  f.;  for  south  pier,  $52.80  per 
1.  f.,  94,  2095. 

1894.  Knapp  <&  Gillen,  250  i.  f.  exten- 
sion of  piers,  timiier,  stone,  etc. ;  bid,  150 1, 
f.,  $9,140.60,  95,  2648.  Actual  cost  for 
north  pier,  $72.94;  for  south  pier,  $41.64, 
96,  2512. 

1896.  Racine  Dredge  Co.,  dredging, 
llj  cents  per  c.  y.  ($2,812.50).  Knapp 
&  Gillen,  250  I.  f.  pier  extension,  timber, 
stone,  etc.;  aggregate  bid,  $11,434.20,  97, 
2700.  Actualcost  per  1.  f.,  $43.36,  97, 
2699. 

1899.  S.  0.  Dixon,  removing  old 
dike,  $6,650;  dredging,  8.8  cents  per  c.  y. 
($17,600).  R.  B.  Rice,  breakwater  and 
pier  extension  ( lumber,  ntone,  piles,  iron- 
work), $68,915,  99,  2779. 

Englneem. 

Chikp  of  Engineers.  Reports,  66,  5, 
iii,  11;  67,  22,  26;  68,  30;  69,  27;  70, 
36;  71,  34;  72,  33;  73.  34;  74,  40;  75, 
44;  76,  97;  77,  102;  78,  116;  79,  155; 
80,  207;  81,  281;  82,  276;  83,  2^5;  84, 
285;  85,  308;  86,  302;  87,  268;  88,  244; 
89,  282,  286;  90,  255;  91,  326;  92,  312; 
93,  355;  94,  326;  95,  364;  96,  320;  97, 
404,  409;  98,  395;  99,  468,  473;  1900, 
533. 

Board  op  Engineers.  Recommended 
an  extension  of  the  piers  (see  EstimateH)^ 
76,  ii,  391. 

Engineers  in  Charge: 

Maj.  J.  D.  Graham,  1857.  Report,  S. 
Doc.  42,  35th  Cong.,  Ist  sess. 

Col. T.J. Cram,  1864-65.   Report, 66, 16. 

Maj.  J.  B.  Wheeler,  1866-69.  Reports, 
66,  iv,  121;  67,  80;  68,  107. 

Maj.  D.  C.  Houston,  1870-84.  Reports, 
70,  95;  71,  116;  72,  126;  73,  210;  74, 
152;  75,  212;  76,  ii,  390;  77,  871;  78, 
1167;  79,1526;  (Lt.  Col.),  80, 1935;  81, 
2126;  82,  2159;  83,  1707. 
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Capt  W.  L.  Marshall,  1874-88.  Re- 
ports, 84,  1867;  85,  2019;  86, 1682;  87, 
2069;  88,  1865. 

Maj.  C.  E.  L.  B.  Davis,  1889-92.  Re- 
ports, 89, 2076,  2108;  90,2356;  91,2562. 

Maj.  J.  F.  Gregory,  1892-94.  Reports, 
92,  2204;  93,  2748;  94,  2094. 

Capt.  C.  F.  Palfrey,  1895.  Report,  96, 
2645. 

Capt.  G.  A.  Zinn,  1896-98.  Reports, 
96,  2511;  97,  2698,  2768;  98,  2330. 

Capt.  J.  G.  Warren,  1899-.  Reports, 
99,  2776,  2815;  1900,  3702. 

Assistants: 

Capt.  D.  B.  Heap.     Report,  67,  80. 

Wm.  H.  Hearding.  Reports,  68,  107; 
72, 126;  78,  210;  74,  152;  77,  871;  78, 
1167;  79,  1527;  80,  1936;  81,  2126;  82, 
2160;  83,  1708;  84,  1868;  85,  2121;  87, 
2071. 

W.  T.  Casgrain,  in  charge  of  survey  of 
Racine  Reef,  67,  124. 

E§tlinatee.     fSee  Plans  and  Projects.) 

By  Board  of  Engineers,  Lt.  Col.  J.  B. 
Kearney,  president,  1854,  additional  for 
completion,  118,956.30,  76,  ii,  391. 

By  Maj.  Graham,  pier  extension  and 
dredging,  $17,422.73,  S.  Doc.  42,  35th 
Cong.,  1st  sess.,  pp.  63,  175. 

By  Col.  Cram,  1864-65,  extension  of 
piers  and  dredging,  $23,910,  66,  17,  24. 

By  Maj.  Wheeler,  1866,  extend  south 
pier  as  projected  by  Col.  Cram,  $22,833.36; 
additional  for  dredging  and  further  ex- 
tension, $85,249.12;  total,  $108,082.48, 
66,  iv,  122,  123;  74,  153, 

By  Capt.  Heap,  extending  south  pier 
to  a  length  equal  with  the  north  pier, 
$42,817.32,  67,  81. 

By  Maj.  Houston,  1870,  completion, 
$40,000,  70,  95.  1872.  Extension  north 
pier,  $20,000,  72,  127.  1873.  Comple- 
tion of  piers,  $15,000,  78,  211;  74,  153. 
1876.  To  replace  old  superstructure, 
$15,000.  76, 3<H).  1877.  Extension  north 
pier,  $14,000,  77,  871;  79,  156. 

Expcndlture§. 

1866.  On  n^pairs  to  previous  work, 
$3,860.79;  66,  17. 

lie^aM  proceedf  iii^i* 

Limits  defined  for  lawful  deposit  of 
dredged  and  other  material  in  Lake 
Michigan  in  vicinity  of  Racine  approved 
by  Secretary  of  War,  1899,  99,  2777. 

Land  to  l>e  removed  under  project  of 
1899  given  to  the  United  States  by  the 
city,  99,  2777. 

Operatf  oni.a    ( See  Private  work. ) 

1  §54-55.  North  pier,  64  1.  f.  crib 
pier  and  64  1.  f.  superstructure  built; 
dredging  in  channel,  S.  Doc.  42,  36th 
Cong.,  1st  sess.,  p.  62. 


l§57-58.  South  pier,  220  1.  f.  crib 
pier  and  220  1.  f.  superstructure  built,  8. 
Doc.  42,  35th  Cong.,  1st  sess.,  p.  62. 

1  §64-65*  Repairing  and  securing 
former  work,  66,  16,  17. 

l§66-67.  North  pier,  800  1.  f.  crib 
pier  built  (previous  to  1867);  south  pier, 
256  1.  f.  crib  pier  built  (also  600  1.  f.  built 
previous  to  1867);  6,962  c.  y.  dredged, 
67,  80,  83. 

l§67-6§.  North  pier,  288  1.  f.  crib 
pier  and  160  I.  f.  superstructure  built; 
south  pier,  256  1.  f.  superstructure  built; 
6,912  c.  y.  dredged;  a  new  crib,  replacing 
one  lost  in  a  storm,  was  sunk,  o8,  30, 
107,  108;  76,  ii,  391. 

l§6§-69.    North  pier,  32  1.  f.  crib 

§ier  and  128  1.  f.  superstructure  built; 
redging  and  repairs  to  south  pier,  69, 
27;  76,  li,  391. 

1  §69-70.  North  pier,  32  1.  f.  super- 
structure built;  south  pier,  288  1.  f.  super- 
structure built;  288  1.  f.  superstructure 
south  pier  rebuilt,  70,  36, 95;  76,  ii,  391. 

1§70-71.  South  pier,  128  1.  f.  crib 
pier  built;  repairs  to  piers,  71,  34,  116; 
76,  ii,  391. 

l§Tl-73.  South  pier,  1281.  f.  crib 
pier  built;  uneven  settlement  of  cribs; 
repaing  to  piers,  72,  33,  126;  76,  ii,  392. 

1  §  7a-73.  South  pier,  256  1.  f .  super- 
structure built;  dredging  in  channel;  re- 
pairs to  piers,  78,  34,  210;  76,  ii,  392. 

l§73-74.  North  pier,  100  1.  f.  crib 
pier  built;  16,773  c.y.  dredged;  dredging 
in  channel;  repairs  to  piers,  74,  40,  162; 
76,  ii,  392. 

1§  74-75.  North  pier,  50  1.  f.  crib 
pier  and  100  1.  f.  superstructure  built; 
dredging  in  channel ;  repairs  to  piers,  75, 
44,  212. 

1§  75-76.  North  pier,  60  1.  f.  super- 
structure built;  channel  dredged  to  16  f. 
of  water,  76,  97,  ii,  390;  77,  871. 

l§76-77.  Repairs  to  piers,  77,  102, 
871. 

l§77-7§.  600 1.  f.  old  superstructure 
replaced,  78,  116,  1167. 

l§7§-79.  North  pier,  60  1.  f.  crib 
pier  built;  17,000  c.  y.  dredged,  79,  155, 
1527. 

l§79-§0.  26,981  c.  y.  dredged  from 
channel  between  piers;  one50-f.  crib  sunk 
in  extension  of  north  pier  and  superstruc- 
ture built  over  same,  80,  1936. 

1  §  §0-§  1 .  50 1.  f.  of  crib  work  added 
to  north  pier  and  damages  to  pier  by 
collision  repaired,  81,  2126. 

1  §§  1  -§3.  50 1.  f.  superstructure  built; 
7,757  c.  y.  dredged  from  between  the  piers, 
82,  2160. 

1§§^§3.  Repairs  to  crib  at  eastern 
end  of  south  pier,  83,  1708. 

l§§3-§4.    17,466  c.  y.  dredged  from 


a  History  of  operationa  to  1876,  76,  ii,  391:  to  1879,  79, 1626. 
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between  piers;  repairs  to  east  end  of  north 
pier,  84,  1866. 

I8§4-§5»  340  1.  f.  of  north  pier 
superstructure  cut  down  and  rebuilt,  86, 
2021, 

I§8ft-86.  Dredging  between  the 
piers  continued  under  S.  O.  Dixon's  (con- 
tract, 86,  1682. 

1 8  86-8  7.  Dredging  completed  under 
Dixon's  contract;  745  T.  f.  of  south  pier 
superstructure  rebuilt,  87,  2070. 

1888-89.  36,356  c.  y.  dredgeci,  89, 
2076. 

1889-90.  9,627  c.  y.  dredged,  90, 
2367. 

1890-91.  4,089  c.  y.  dredged  from 
channel  between  the  piers;  extension  of 
south  pier  in  progress,  91,  2563. 

1891-93.  10, 194 c.y. dredged;  south 
pier  extension  completed  and  superstruc- 
ture built  thereon,  92,  2205. 

1893-93.  15,047  c.  y.  dredged,  98, 
2748. 

1 893-94.  North  pier  extended  150  f . 
and  south  pier  100  1.  f.;  old  outer  end  of 
north  pier  repaired,  and  8,964  c.  y. 
dredged,  94,  2095. 

1894-96.  In  connection  with  previ- 
ous year  north  pier  extended  150  and 
south  pier  100  1.  l.;  21,371  c.  y.  dredged; 
north  and  south  piers  repaired;  sand 
fences  built,  96,  2646;  96,  2512,  2513. 

1 896-97.  29,629  c.  y .  dredged ;  south 
pier  extended  250  1.  f.;  281  1.  f.  sand 
catches  constructed,  and  piers  repaired, 
97,  2698,  2699. 

1897-98.  284  1.  f.  revetment  built, 
5,998  c.  y.  dredged,  and  minor  repairs 
made  to  piers,  98,  2330,  2331. 

1898-99.  Minor  repairs  to  north 
pier;  sheet  piling  of  south  pier  in  progress, 
99  2777. 

1899-1900.  78,552  c.  y.  dredged; 
800  1.  f.  old  pier  and  dike  removed  and 
some  stone  transferred;  south  pier  ex- 
tended 300  f.  by  3  cribs;  work  in  progress 
on  breakwater;  647  1.  f.  south  pier  pro- 
vided with  sheet  piling  and  part  of  south 
pier  rebuilt;  minor  repairs  made  to  both 
piers;  wre<!ked  barge  of  contractor  re- 
moved and  part  of  cargo  placed  in  work^, 
partly  defraying  cost  oi  wreck  removal, 
1900,  3703. 

Physical  characteristics. 

Root  River,  67,  81. 

Sunken  reef  2  miles  off  entrance  to  Har- 
bor, dangerous  to  coasting  vessels,  67, 
26,  81,  124. 

Principal  trouble  at  harbor  caused  by 
the  convergent  piers,  77,  871. 

Shoaling  of  water  on  north  side  of  piers 
since  1870,  about  3  f.;  depth  of  water  on 
south  side  increased,  77,  871,  872. 

Shore  abrasion  between  Racine  and 
Kenosha,  77,  872. 


Description  of,  97,  2769;  99,  2815. 

Shoal  formation,  93,  2748;  96,  2647; 
96,  2512,  2513;  98,  2331. 

Current  observations,  98,  2331. 

Harbor  situated  at  the  mouth  of  Root 
River  on  the  western  shore  of  Lake 
Michigan,  62  miles  north  of  Chicago  and 
23  south  of  Milwaukee,  97,  2769.  The 
nearest  harbor  on  the  north  is  Milwaukee 
and  on  the  south  Kenosha,  97,  2771. 

Private  work. 

220  1.  f.  of  crib  pier  work  by  citizens  of 
Racine  in  185(>-57.  Character  of  work 
inferior  in  quality  and  efficiency  to  pre- 
vious work  by  the  (iovemment,  S.  Doc. 
42,  ;^th  Cong.,  1st  sess.,  pp.  62,  63. 

ProJ  ec t s.     ( See  Eat ImaUs. ) 

The  original  project  of  1843  proposed 
the  formation  of  an  entrance  by  the  ex- 
tension of  2  piers  from  the  mouth  of 
the  river,  with  dre<lging  between  the 
piers,  so  as  to  give  a  channel  12  f.  deep. 
(S.  Doc.  42,  a5th  Cong.,  1st  sess.,  p.  62.) 
The  modifications  of  this  project  have 
Iwen  to  secure  increased  channel  depths 
up  to  16  f.,  66,  17,  iv,  121;  67,  22;  72, 
127;  77,  102,  871. 

By  Board  of  Engineers,  1854,  extension 
of  piers,  approved  bv  the  Secretary'  of 
War,  76,  ii,  391. 

By  Maj.  (iraham,  1857,  extension  of 
j)iers.  (S.  Doc.  42,  35th  Cong.,  1st  sess., 
p.  62. ) 

By  Col.  Cram,  1865,  extension  of  south 
pier,  pier  heads  for  both  piers,  and  dredg- 
ing to  12  f.,  66,  17,  iv,  121. 

By  Maj.  Wheeler,  1865,  after  extend- 
ing the  south  pier  as  projected  by  Col. 
Cram,  to  extend  both  piers  to  15  f.  of 
water;  dredging  l)etween  the  piers  to  12 
f.  of  water;  estimate,  $108,082,  66,  iii,  11, 
iv,  122.  1867.  Fora  14-f.  channel  instead 
of  one  of  12  f.,  67,  22.  1868.  To  extend 
the  south  to  an  equal  distance  with  the 
north  pier,  68,  30. 

By  Maj.  Houston,  1872,  extend  the 
north  pier  beyond  the  south  i>ier  a  dis- 
tance of  150  f.,  prevent  the  accretion  of 
shore  drift  at  the  harbor  mouth,  72,  33, 
127.  1877.  Extension  of  the  north  pier 
at  least  100  1.  f ,  the  extension  of  150  f. 
projected,  and  subsequently  completed 
in  1872,  being  deemed  insufficient  to 
accomplish  the  purpose  intended,  77, 
102,  871. 

Total  amount  appropriated  from  1844 
to  1886,  inclusive,  |5237,285.  The  esti- 
mated amount  required  for  completion 
of  project,  $25,000.     86,303;  87,2071. 

In  1889  Maj.  Davis  proposed  the  exten- 
sion of  the  north  pier  300  f.  and  the 
south  pier  500  f.,  in  order  to  prevent  the 
deposition  of  sand  at  the  harbor  entrance; 
estimate,  $66,550,  which,  together  with 
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the  $15,450  required  for  the  completion  of 
the  prior  project,  made  a  total  of  $82,000 
for  completion  of  projects  for  improve- 
ment of  the  harbor,  80, 2077;  92, 2204. 

By  Capt.  Zinn,  1897,  for  constructing 
900  1.  f.  sneet  piling  and  for  dredging  to 
maintain  channel,  07,  2698. 

By  Capt.  Zinn,  1897,  approved  by  act 
of  1899,  for  2r-f.  channel,  by  extending 
piers  and  dredging;  e8timate,'$50,000  (see 
Ijegal  proceedinga)  y  07,  2771. 

By  Capt.  Warren,  1899,  for  breakwater 
600  f.  long,  30  f.  wide;  estimate,  $66,000, 
90,  2777. 

ISecretarr  of  IVar. 

Approved  plan  of  improvement  involv- 
ing pier  extension  submitted  by  the 
Board  of  Engineers,  76,  ii,  391. 

SurTey§. 

1865,  66,  18. 

Survey  of  Racine  Reef,  directed  by  Maj. 


Wheeler,  made  by  W.  T.  Casgrain,  67, 
124,  125. 
Directed  by  Maj.  Houston,  77,  871. 
Soundings  taken,  78,  1167. 
Examination  ordered  by  act  of  Aug.  11, 
1888,  made,  1888,  under  direction  of  Maj. 
Davis,  80,  2108. 
j      Survey  with  a  view  to  obtaining  a  chan- 
,  nel  of  21 -f.  depth  ordered  by  act  of  June 
i  3,  1896,  made,  1897,  by  Capt  Zinn  (re- 
port favorable;  see  Projects),  07,  2768. 

Complete  hydrographic  survey,  made 
in  1897-98,  08,  2331. 

Survey  to  ascertain  best  plan  for  pro- 
tecting against  northeast  seas  ordered  by 
'  joint  resolution  of  Jan.  10,  1899,  made 
by  Capt.  Warren,  1899  (report  favorable; 
see  Projects),  00,  2815. 

Maps.  66,  No.  14;  88, 1707;  84, 1869; 
86,2020;  03,  2750;  07,  2770;  08,  2332. 
(Photographs  of  harbor  before  and  dur- 
ing improvement,  1000,  3704.) 


RAH1¥AY  RIVER,  ^.  J. 


Approprlatlonft. 

1879,  $10,000,  70,  67. 
10,000,  80,  544. 
10,000,  81,  705. 
7,000,  82,  696. 


1880, 
1881, 
1882, 


Total,     37,000 

Commeree. 

Not  unimportant,  70,  483,  485. 

Improvement  beneficial  to  shippers, 
but  commerce  not  increased,  86,  784. 

Decrease  in,  since  suspension  of  work  of 
improvement,  88,  650. 

Reduction  in  freight  rates  consequent 
upon  improvement,  80,  828. 

But  slightly  increaseil  by  the  works  of 
improvement  done,  07,  1 1*89. 

Contraetfi. 

I§r9.  E.  G.  Brown,  dredging,  37 
cents  per  c.  v.,  80,  544. 

1&§0.  X  Van  Patten,  sand,  gravel, 
mud,  and  stone  removal,  85i  cents  per 
c.  y.,  81,  705. 

1§§1.  W.  Chamberlain,  gravel  and 
rock  removal,  63  events,  $2,  and  fe  per  c.  y., 
82,  696. 

1 88a.  W.  Chamberlain,  dredging,  78 
cents  per  c.  y.,  83,  579. 

Englneem. 

Chief  of  Engineers.  Reports,  78, 63; 
70,  68,  74;  80,  87;  81, 110;  82,  111;  88, 
108;  84,  115;  86,  106;  86,  109;  87,  70; 
88,  70;  80,  89;  00,  80;  01,  101;  02,  104; 
03,  112;  04,  101;  05,  113,  121;  07,  142. 

Engineers  in  Charge: 

Col.  Jf  N.  Macomb,  1879-80.  Report, 
70,  483. 


Lt.  Col.  N.  Michler,  1880-82.  Reports, 
80,  544;  81,  704. 

Lt.  Col.  G.  L.  Gillespie,  1882-86.  Re- 
ports, 82, 695;  83,  579;  84,  747;  85,  753. 

Lt.  Col.  W.  McFarland,  1886.  Report, 
86,  783. 

Lt.  G.  McC.  Derby,  188&-89.  Reports, 
87,769;  (Capt.)  88,649. 

Capt.  T.  L.  Casey,  1889-94.  Reports, 
80,  828;  00,  853;  01,  995;  02,  880;  03, 
1115;  04,  807. 

Lt.  Col.  G.  L.  Gillespie,  1895.  Reports, 
05,  980,  1009. 

Maj.  H.  M.  Adams,  1897.  Report,  07, 
1187. 

Assistant.  A.'Doerflinger.  Report,  70, 

484. 

Operatlon§« 

1879-80.  2,733  c.  y.  dredged  from 
the  channel,  80,  544. 

1880-81.  Dredging  recommenced 
under  1881  contract,  81,  705. 

1881-83.  16,978  c.  y.  dredged  from 
the  channel,  82,  695. 

1882-83.  10,467  c.  y.  dredged  from 
the  channel,  83,  579. 

1883-84.  4,144  c.  y.  dredged  from 
the  channel,  84,  747. 

Physical  characteristics. 

Description  of,  70,  484. 

Obstructions,  70,  484;  07,  1188. 

A  small  river  flowing  into  the  Arthur 
Kill  about  3^  miles  south  of  Elizabeth- 
port,  07,  1188. 

A  dam  constructed  at  the  mouth 
would  collect  and  hold  behind  it  mate- 
rial brought  down  by  the  stream,  men- 
acing  the    health    of   the   neighboring 
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locality,  anu  finally  closine  the  river  to 
navigation  if  not  dredged,  80,  1010. 

Projects. 

By  Ck)l.  Macomb,  1878,  channel  8  f. 
deep  at  m.  h.  w.,  and  125  f.  wide  from 
Bricktown  to  Main  Street  bridge  in  Kah- 
way;  estimate,  $37,000,  79,  485;  80,  87. 
Increae^d  in  1882  on  account  of  extra 
cost  for  dredging  to  $66,250, 82, 696;  87, 
769;  91,  995. 

Maj.  Adams,  1897,  estimated  it  would 
cost  $108,000  to  further  improve  the 
river  97,  1189. 


SurTeyt. 

By  A.  Doerflinger,  under  direction  of 
Col.  Macomb,  78,  63;  79,  67,  75,  484. 

Examination  to  ascertain  the  desira- 
bility of  placing  locks  at  the  mouth  of 
the  river  order^  by  act  of  Aug.  17, 1894; 
report  (unfavorable)  submitted  by  Lt. 
Col.  Gillespie  in  the  same  year,  95, 1009. 

Survey  from  its  mouth  to  Rahway  or- 
dered by  act  of  June  3,  1896,  made  by 
Maj.  Adams,  1897  (report  unfavorable), 
97,  1187. 


RAINSFORDS  ISLAND.     (See  Bo8t(m  Harbor,  Mcus.) 
RAI8IM  RIVER,  RICH.     (See  Monroe  Harbor,  Mich.) 


Commeree. 

Description  of,  97,  3096. 
Never  very  large,  and  in  1897  it  was  de- 
clining, 97,  3096. 

Engineers. 

Chief  of  Engineers.   Report,  97,  463. 
Enoinbbr  in  Charge.     Lt.  Col.  J.  A. 
Smith,  1896-97.     Report,  97,  3094. 

Pliy steal  eharaeterlstlcs. 

Description  of.    Mouth  situateii  at  the 


westerly  end  of  Lake  Erie,  about  midway 
between  the  mouth  of  Detroit  River  and 
the  entrance  to  Maumee  Bay.    97,  3095. 

Surreys. 

Examination  of  the  river  from  the 
mouth  to  the  Government  canal  to  the 
wharves  ordered  by  act  of  June  3,  1896, 
ma<le  by  Lt  Col.  Smith,  1896  (report  un- 
favorable), 97,  3094. 


RAIVCOCAS  RIVER,  IV.   J. 


Appropriations. 

1881,  110,000,  81, 

1882,  10,000,  82, 
1890,  « 10,000,  91, 
1892,  5,000,  92, 
1894,  3,000,  96, 
1896,  ft  2,000,  96, 
1899,  ft  2,000,  99, 


795. 

778. 

1085. 

936. 

1068. 

927. 

1356. 


Total,     42,000 

Commeree. 

Description  of,  96,  1084,  1087. 

€)ontraet8. 

1 8§  1  •  American  Dredging  Co. ,  dredg- 
ing, 55  cents  per  c.  y.,  81,  796. 

18  §3.  American  Dredging  Co.,  dredg- 
ing, 32  cents  per  c.  y.,  83,  635. 

I §9 1.  F.  C.  Somers,  dredging,  22 
cents  per  c.  y.,  and  removal  of  three 
wrecks,  at  a  total  of  $800,  91,  1085. 

1893.  F.  C.  Somers,  dredging,  14} 
rents  perc.  y.,  92,  935.  J.  P.  Rander- 
j^on,  dredging,  20  cents  per  c.  y.  ($4,000), 
93,  1175. 

1§94.  F.  L.  Somers,  dredging,  17 
cents jpercy.  ($2,125),  96,  1068. 

1§97.  F.  C.  Somers,  dredging, 
$1,767.59,  98,  1097. 

1§99.  J.  L.  Mills,  dredging,  25  cents 
percy.  ($1,700),  99,  1357." 

«  Part  of  an  appropriation  of 
f>  Luxnberton  Branch. 


Reports, 
Report, 
Report, 
Report, 


Eiij^lneers. 

Chief  of  Enginbers.  Reports,  80, 
98;  81,  126;  82,  123;  83,  124;  84,  133; 
86,  123;  86,  120;  87,  82;  88,  82;  91, 
116;  92,  117;  93, 126;  94,  115;  96,  129, 
132;  96,  118;  97,  150;  98, 153;  99,  174; 
1900,  198. 

Engineers  in  Charge: 

Col.  J.  N.  Macomb,  1880-82. 
80,  795,  796;  81,  795. 

Capt.  W.  Ludlow,  1882-83. 
82   777 

Lt.  Col.  G.  Weitzel,  1883-84. 
80,  635. 

Maj.  W.  H.  Heuer,  1884-85. 
84  833 

Lt.  Col.  H.  M.  Robert,  1885-91.  Re- 
ports, 86,  849;  86,841;  87,807;  88, 
708. 

Maj.  C.  W.  Raymond,  1891-.  Reports 
91, 1084;  92,  935;  93, 1174;  94,  854;  96, 
1066,83,  86;  96,  925;  97, 1219;  (Lt.  Col.) 
98,  1097;  99,  1356;  1900,  1578. 

Assistant.  A.  Stierle.  Reports,  83, 
635;  84,  834. 

Operations. 

l§§l-§d.  723  1.  f.  dike  built  from 
north  bank  to  upper  end  of  Hammills 
Island;  17,000  c.  y.  dredged  from  the 
channel,  82,  778. 

9250,000  for  Delaware  River 


1004 


ANALYTICAL  AND  TOPICAL   INDEX  TO 


RAIVCOCA8  RITER,  N.  J.— Continued. 


1SSS^§3.  25,983  c.  y.  dredged  from 
the  channel,  83,  636. 

l§83-§4.  Removal  of  '^CoateeBar" 
completed,  84,  834. 

11^90-91.  Three  wrecks  and  32,749 
c.  y.  removed  from  the  channel  between 
the  mouth  and  Centerton,  91,  1085. 

1119 1-93.  7,330  c.  y.  dredged,  92, 
935. 

l§dii-93«  19,936  c.  y.  dredged,  93, 
1174. 

1  §94-95.  12,044  c.  v.  dredged,  95, 
1067. 

1  §97-99.  5,026  c.  y.  dredged,  98, 
1097. 

M99-1900.  5,879  c.  y.,  p.  m., 
dredgetl,  1900,  1579. 

Physical  characteristics. 

Description  of  river  and  oMructions 
therein,  81,  796;  95,  10vS4,  1086. 

Projects. 

By  Col.  Macomh,  1881,  channel  from 
150  to  200  f.  wide,  1.  w.  depth  of  6  f.  from 
mouth  to  Centerton,  7  J  miles,  and  a  5-f. 
1.  w.  channel  thence  to  Mount  Holly; 
estimate  $81,236,  81,  798;  91,  1084. 


By  Maj.  Raymond,  1894,  for  a  channel 
50  f.  wide  and  5  f.  deep  in  continuation 
of  channel  dredged  in  1893.  Extension 
found  to  be  impracticable.    95,  1067. 

By  Maj.  Raymond  1897,  for  a  6  f.  chan- 
nel 30  f.  wide  at  Pattersons  Landing  and 
Paxsons  Landing  in  Lumberton  Branch 
as  far  as  the  $2,(X)0  appropriated  in  1896 
would  permit,  98,  1097. 

By  Lt  Col.  Raymond,  1899,  6-f.  chan- 
nel, m.  1.  w.,  30  f.  wide,  through  the 
shoals  below  Moores  Landing  and  below 
Hainesport  as  far  as  available  funds 
would  permit,  99,  1356. 

Surreys. 

Ordered  by  act  of  June  14, 1880,  made, 
1881,  under  direction  of  Col.  Macomb, 
81,  796. 

Examination  ordered  by  act  of  Aug.  17, 
1894,  made  by  Maj.  Raymond,  1894  (re- 
port unfavorable),  95,  1083. 

Examination  of  the  Lumberton  Branch 
ordered  by  act  of  Aug.  17,  1894,  made  by 
Maj.  Raymond,1894  (report unfavorable), 
95,  1086. 

Survey  of  Lumberton  Branch  made  by 
Maj.  Raymond,  1897,  97,  1219. 


RAHIS  horn  creek.     (See  Samnnah  River,  Ga. ) 
RAPPAHANNOCK  RIVER,  YA.o 


Appropriations. 

1852,   $3,000.00,  survey  Aug.  30. 

15,000.00,  71,  72,  596. 

15,000.00,  72,  69,  690. 

15,000.00,  78,  74,  770. 
7,000.00,  74,  84,  ii,  31. 
5,000.00,  75,  93,  ii,  125. 

10,000.00,  76,  67,  350;  77,  65, 
360. 

13,500.00,  78,  71,  512. 

10,000.00.  79,  85,  614. 

25,000.00,  80,  766. 

15,000.00,  81,  964. 

17,000.00,  82,  1027. 

20,000.00,  84,  986. 

20,000.00,  86,  909. 
1888,  ft  12,000.00,  88,  823. 
1890,   15,000.00,  90,  1069. 

20,000.00,  92,  1054. 

10,000.00,  95,  12.S8. 

8,000.00,  96,  1050. 
1,916.97,  act  Aug.  23. 

15,000.00,  99,  1426. 


1871, 
1872, 
1873, 
1874, 
1875, 
1876, 

1878, 
1879, 
1880, 
1881, 
1882, 
1884, 
1886, 


1892, 
1894, 
1896, 
1896, 
1899, 


Total,  272,416.97. 

Conimeree. 

Requirements,  73,  770;  74,  ii,  30;  79, 
613. 

Extent  and  character  of  commerce,  80, 
766. 


nStirvey— report  Nov.  26.  1852;  estimate  IMO.OOO.     (H.  Doc.  No  48i,  S5th  Cong,,  2d 
t>  Part  of  915,000.  |:},000  of  which  was  for  Urbaua  Creek,  90,  10G8. 


Improvement  of  material  relief  by  ena- 
bling craft  to  proceed  to  Fredericksburjjat 
all  stages  of  the  tide.  Freij^ht  tonnage 
steadily  increasing;  in  1895  it  amounted 
to  151,466  t.     97,  1334. 

Contracts. 

l§ri.  G.  H.  Ferris,  dredging,  24} 
cents  per  c.  y,  71,  596;  78,  770.  R  D. 
Minor,  removal  of  wrecks,  71,  596;  72, 
689.  Hebrew  &  Asserson,  removal  ol 
wrecks,  71,  596;  73,  689.  B.  Mailefert, 
removal  of  wrecks,  71,  596;  72,  689. 

187a.  A.  A.  Dodge,  dredging,  33 
cents  per  c.  v.,  73,  770. 

1§73.  A.  A.  Dodge,  dredging,  33 
cents  per  c.  v.,  74,  ii,  29,  31. 

1§75.  E.  M.  Payne,  dredging,  34} 
cents  per  c.  y. ;  constructing  dike,  $4.31 
per  1.  f.,  76,  350. 

1§76.  G.  H.  Ferris,  dredging,  34} 
cents  per  c.  y.,  76,  350. 

1§77.  T.  P.  Morgan,  dretiging,  28 
cents  per  c.  y.;  constructing  dike,  $4.90 
per  I.  f.,  77,  360. 

187§.  E.  F.  McGraw,  constructing 
dikes,  $2.35  and  $3.25  per  1.  f.,  79,  611, 
612.  D.  Constantine,  dredging,  23  cents 
perc.  y.,  79,  612. 

1880.  A.  Kishpaugh,  dike  construc- 
tion, 80,  764.     H.  Birch,  dredging,  19} 

) 
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cents  per  c.  y.,  81,  961.  A.  Kishpaugh, 
dike  construction,  81,  961. 

1§87.  A.  Kiflhpaugh,  crib  and  pile 
dike  constniction,  $4.70  and  $5.85  per  I.  f. , 
respectively,  87,  936. 

1 888.  American  Dredging  Co. ,  dredg- 
ing, 23  cents  per  c.  v.,  88,  821. 

1999*  G.  E.  ward,  brush  mattress 
dike  construction,  $4.53,  $3.45,  and  $2.65, 
respectively,  per.  1.  f.,  89,  1006. 

1§91*  F.  C.  Somers,  dredging,  31 
cents  per  c.  y.,  92, 1053.  H.  T.  Morrison 
&  Co.,  construction  of  plant,  $6,129.75, 
92  1053. 

1893.'  G.  K.  Baker,  dredging,  27 
cents  per  c.y.  ($13,500),  98,  1300. 

1895.  W.  S.  Embrey,  white  oak 
piles,  $2.80  per  pile;  white  <5ak  lumber, 
$15  per  M  f.  b.  m.,  95,  1238. 

Virginia  Dredging  Co.,  dredging,  23.7 
cents  per  c.  y.  ($4,266),  96,  1051. 

1898.  A.  M.  Cleggand  M.  A.  Dugan, 
dredging,  29.75  cents  per  c.  y.;  rock  re- 
moval, $3  per  c.  y.  ($7,955) ,  99,  1427. 

1899.  J.  Miller,  dredging,  27  cents 
per  c.  y.  ($5,670),  1900,  1716. 

Engineers. 

Chief  op  Engineers.  Reports,  70,  31, 
68;  71,  72;  72,  69;  78,  74;  74,  84;  76, 
93;  76,  67;  77,  64;  78,  71;  79,  85;  80, 
113;  81,  153;  82,  148;  83,  154;  84,156; 
85,  145;  86,  142;  87, 108;  88,  111;  89, 
128;  90,  114;  91,  142;  92, 143;  93, 154; 
94,  142;  95,  163;  96,  148;  97,181;  98, 
184;  99,  213;  1900,  243. 

Engineers  in  Charge: 

Maj.  W.  P.  Craighill,  1870-75,  70,  68. 
Reports,  71,  595;  72,  689;  73,  770;  74, 
ii  29  31. 

'S.  T.  Abert,  U.  8.  C.  E.,  1875-91.  Re- 
ports, 75,  ii,  124;  76,  350;  77,  360;  78, 
511;  79,  607;  80,  760;  81,  957;  82, 1017; 
88,  802;  84,  985;  85,  971;  86,  906;  87, 
935;  88,  819;  89,  1005;  90,  1065. 

Lt.  Col.  P.  C.  Hains,  1891-92.  Report, 
91   1264. 

Maj.  C.  E.  L.  B.  Davis,  1892-95.  Re- 
ports, 92,  1050;  93,  1296;  94,  954;  95, 
1234. 

Maj.  C.  J.  Allen,  1896-.  Reports,  96, 
1046;  (Lt.0oL),97, 1331;  98,1198;  99, 
1425;  1900,  1715. 

AssiOTANT.  N.  H.  Hutton.  Reports, 
73,  770;  74,  ii,  33. 

Estlmatei.     (See  Projects. ) 

By  N.  H.  Hutton,  1871,  channel  100  f. 
wide  by  10  f.  deep,  $83,360,  71,  596;  72, 
689;  74,  ii,  33-35. 

By  Maj.  Craighill,  1873,  annual  dredg- 
ing to  maintain  channel  8  f.  in  depth, 
$6,000  to  $7,500,  73,  770;  74,  84,  ii,  30. 
In  1874,  to  complete  to  10  f.  in  depth, 
$56,940,  74,  ii,  30. 

By  8.  T.  Abert,  U.  S.  C.  E.,  1877,  to 


complete  existing  project,  $59,500,  77, 
361.  Revised,  1879,  to  $290,000,  79.  85, 
612-614. 

Operations. 

1  §  7<>-7 1 .  Dredging  i  n  progress,  7 1 , 
596. 

1  § 7 1-72.  Channels  dredged  through 
Spotswood  and  Fredericksburg  bars  70  f. 
by  8  f. ;  wrecks  removed,  72,  69, 689. 

1  §73-73.  Channel  increased  to  125 
f.  in  width,  wrecks  removed,  and  over 
1,600  f.  of  dikes  built,  73,  74, 770. 

1§73>74.    Dredging,  17,500c.  y.,  74, 
ii  29  30. 
'l §74-75.  Dredging,  76, 93, 124,  125. 

1§  75-76.    Dredging,  76,  350. 

l§76-77.  Dike  biiilt;  dredging  in 
progress,  77,  361. 

l§77-7§.  22,828  c.  v.  dredged  and 
352i  1.  f.  of  dike  built,  78,  511. 

1  §  7§-79.  Building  dikes  and  dredge 
ing,  79,  85,  610. 

l§79-§0.  Dikes  4  and  5  completed, 
56  snags  and  1  wreck  removed  from  the 
Spottswood  Bar  r^ach;  Fredericksburg 
dike  No.  6  built;  construction  of  Spotts- 
wood Bar  spur  dams  commenced;  80  f.  of 
crib  dike  built,  80,  764. 

1  §§0-§  1  •  Spottswood  Bar  spur  dikes 
completed;  dikes  A,  B,  C,  D,  E,  and  F 
completed;  20,572  c.  y.  dretlgi^d  at  Spotts- 
wood and  Fredericksburg  bars,  81,  962. 

l§§l-§3.  1,580  1.  f.  dike  K,  deflect- 
ing dike  I,  spur-dike  G,  and  dikes  H  and 
L  built;  62,008  c.  y.  dredged  at  Freder- 
icksburg and  Spottswood  bars,  82,  1019, 
1020,  1021. 

l§§3-§3.  1,310  1.  f.  dike  No.  5  re- 
moved; crib  dike  and  155  1.  f.  of  deflect- 
ing log  dike  built;  dike  at  Pratt*s  Bar  re- 
paired; 170  1.  f.  wattling  built,  and  4 
snags  removed  from  Spottswood  Bar;  6 
log  dikes  built  at  Castle's  Ferry  Bar,  aggre- 
gating 1,046  f. ;  52,307  c.  y.  dredged  from 
Fredericksburg,  Pollock's,  and  Castle's 
Fernr  bars,  83,  810. 

l§§4-§5.  Repairs  to  following  dikes 
by  hired  labor:  Fredericksburg,  Pol- 
lock's Bar,  Bernard's  Bar,  Pratt's  Reach 
Bar,  Castle's  Ferry  Bar,  Spottswood  and 
Farleyville  bars;  a  total  length  of  518  f. 
of  diking  also  built  by  contract;  3,867  c. 
y.  dredj^  from  the  turning  basin,  86, 
973,  974,  975. 

l§§5-§6.  39,494  c.  y.  dredged  from 
Fredericksburg  and  ST)ottswood  bars; 
dike  repaired  at  Fredericksburg  Bar, 
and  mats  sunk  at  Spottswood  and  Farley- 
vale,  86,  907, 908. 

1§§6~§7.  Crib  and  pile  dike  construc- 
tion commenced  under  contract;  exten- 
sive repairs  made  to  existing  dikes;  26 
snags  and  125  trees  cut  and  removed,  87, 
937. 

l§§7-§§.    730  1.  f.  crib  dike  and  678 
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1.  f.  pile  dike  built,  and  1,596  1.  f.  brush 
mattress  sunk;  12,438  c.  y.  dredged;  197 
c.  y.  stone  bla8te<l  and  removed,  88, 822. 

18§S-89*  Repairs  to  plant;  758  1.  f. 
brush  bank  protection  repaired;  617  1.  f. 
sheet  pile  dike  repaired;  1,840  s.  f.  mat- 
tress sunk ;  133  snags,  loi;^,  and  trees  re- 
moved: the  above  work  was  done  by 
hired  labor;  450  1.  f.  dike  built  under 
contract,  80,  1006. 

l§S9-00.  156  1.  f.  retaining  dike, 
462  1.  f.  shore  connection,  and  1,291  1.  f. 
brush  mattress  dike  built,  90,  1066. 

11199-9 1.  Repairs  to  dike  construc- 
tion at  Fredericksburg,  Pollock,  Bernard, 
Spottawood,  and  Castle  Ferry  bars,  91, 
1266. 

i§91-93.  18,028  c.  y.  dredged;  sunk- 
en scow  removed  from  the  channel,  92, 
1053. 

l§9d-93.  14  snags  removed,  712 1.  f. 
dikes  constructed,  and  dredging  in  prog- 
ress, 98,  1299. 

1893^-94«  In  connection  with  pre- 
vious year  39,670  c.  y.  dredged,  94,  957. 
5,629  1.  f.  brush  fences  constnicted  be- 
hind dikes  Nos.  7,  E,  and  F,  94,  958. 

1  §95-96.  595  1.  f.  sheet-pile  dike 
constructed  12,464  c.  y.  dredged,  2,551 
1.  f.  brush  fences  buUt  on  dikes,  and 
2,894  willow  cuttings  planted  to  protect 
dredged  material  from  oeing  carri^away 
by  freshets,  96,  1049. 

1898-99.  1,339  c.  y.  rock,  10,000  c. 
y.  mud  dredged,  some  snags  removed, 
and  construction  of  dike  H  in  progress, 
99  1426. 

i§99-1900.  4,435  c.  y.  dredged  and 
construction  of  dike  H  completed,  1900, 
1715. 

Ptaytlcal  characteristics. 

Original  condition  of  the  river,  88, 
819-820;  98,  1198. 

Ruling  channel  depths  before  and  after 
improvement,  98,  1200. 

Projects.    {See  Estimaten.) 

By  Maj.  Craighill,  1871,  channel  100  f. 
wide  and  10  f.  deep  at  1.  w.  by  dredging 
through  shoals,   removal  of  rocks,   and 


with  training  dikes  at  various  points,  71, 
596;  72,  689. 

By  S.  T.  Abert,  1879,  channel  100  f. 
wide  and  10  f.  deep  over  the  bars  between 
Fredericksbure  and  Port  Royal,  by  dredg- 
ing and  with  dikes  and  wing  dams;  also 
for  increasing  the  channel  width  to  200 
f.  and  the  depth  to  15  f.  below  Port 
Royal,  maintenance  with  training  dikes; 
estimate,  $291,000,  79,  85,  613:  80,  764; 
87, 935.  Amount  appropriated  from  1871 
to  1886,  inclusive,  $187^500;  amount  esti- 
mated to  complete  project,  $194,000,  86, 
142;  87,  937;  91,  1265. 

By  Maj.  I>avis,  1894,  for  construction 
and  repair  of  dikes  and  removal  of  ob- 
structions by  open-market  purchases  and 
hired  labor,  and  for  dredging  by  contratl 
as  might  be  found  necessary  and  practica- 
ble, at  Fredericksburg  and  other  bars, 
95,  1237. 

Surveys. 

'  1852.  Examination  made  by  J.  K.  F. 
Mansfield,  74,  ii,  36. 

1853^54.  By  United  States  Coast  Sur- 
vey, 74,  ii,  31,  32. 

1870.  Under  direction  of  Maj.  Craig- 
hill,  by  N.  H.  Hutton,  74,  ii,  31, 37. 

1879.  Of  Spottswood  Bar,  under  direc- 
tion of  S.  T.  Abert,  79,  612. 

Bars  at  Nanzatico  Reach  and  Naylor's 
Hole,  1885,  86,  909. 

Surveys  made  in  1892  by  Maj.  Davis, 
93,  1298. 

Examination  made  by  Lt.  Col.  Allen 
in  1897,  97,  1333. 

Maps: 

Fredericksburg  and  Spottswood  bars, 
80,  760;  81,  964. 

Fredericksburg,  Spottswood,  Farley- 
vale,  and  Castle's  Ferry  bans,  83,  812. 

Rappahannock  and  Spottswood  bars, 
86,  976. 

Fredericksburg,  Spottswood,  and  Far- 
leyvale  bars,  86,  908.  ' 

Nanzatico  Reach,  86,  908. 

Fredericksburg  and  Pollock's  bars,  87, 
937. 

88,  822;  90,  1066. 


RARITAX  BAY,  N.  J. 


Appropriations. 

1881,  $50,000,  81,  715. 
50,000,  82,  704. 
20,000,  84,  753. 
37,500,  86,  769. 
25,000,  88,  636. 
40,000,  90,  756. 
40,000,  92,  836. 
40,000,  95,  963. 
75,000,  96,  790. 
65,000,  99,  1308 


1882 
1884 
1886 
1888 
1890 
1892 
1894 
1896 
1899 


Total,  442,500 


Commerce. 

Benefited    by  improvements  made  in 
the  l)ay.  94,  783. 
Description  of,  99,  1309;  1900,  1509. 

Contracts* 

1§§1.  Atlantic  Dredging  Co.,  dredg- 
ing, 28  cents  per  c.  y.,  81,  716. 

I  §  S3.  Atlantic  Dred^ng  Co. ,  dredg- 
ing, 22  cents  per  c.  y.,  83,  ^6. 

1  § §4.  Atlantic  Dred^g  Co.,  dredg- 
ing, 16  cents  per  c.  y.,  86,  759. 

1§§§.  Atlantic  Dredging  Co.,  dredg- 
ing, 23}  cents  per  c.  y.,  88,  637. 
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1889.  J.  A.  Simmons,  dredging,  18} 
cents  per  c.  v.,  80,  796. 

18*1.  T.  Potter,  dredging,  16}  and 
18f  centfl  per  c.  y.,  91,  934. 

1893.  T.  Potter,  dredging,  17}  and 
21  cents  per  c.  y.  ($35,805),  93,  1074. 

1894.  Same  firm,  dredging,  14.9  and 
17f  cents  per  c.  y.  ($34,920),  95,  963. 

1896.  R.  (t.  &  J.  S.  Packard,  dre<lg- 
ing,  19}  and  16  cents  per  c.  y.,  s.  m. 
($66,000),  97,  1144. 

1899.  T.  Potter,  dredging  348,427 
c.  y.,  South  Amboy  channel,  12.4  cents 
perc.  y.;  International  Contracting  Co., 
dredging  194,172  c.  y.,  Sequine  Point 
channel,  9.8  cents  per  c.  y.,  1900,  1509. 

Chief  OF  Enqinebrs.  Report#i,  81, 112; 
82,  113;  83,  110;  84, 117;  86,  108;  86, 
106;  87,  66;  88,  67;  89,  81;  90,  72;  91, 
92;  92,  96;  93,  104;  94,  94;  95,  106, 
121;  96,  98;  97,  133;  98,  139;  99,  159; 
1900,  181. 

Engineebs  in  Charge: 

Lt  Col.  N.  Michler,  1880-82.  Report, 
81,715,717. 

Lt  Col.  G.  L.  Gillespie,  1882-86.  Re- 
ports, 82, 703;  83,585;  84,752;  85,757. 

Lt.  Col.  W.  McFarland,  1886-89.  Re- 
ports, 86,  765;  87, 749;  88, 633. 

Lt.  Col.  G.  L.  Gillespie,  1889-95.  Re- 
ports, 89, 794;  90,753;  91,931;  92,8:53; 
93,1070;  94,780;  95,959,1014. 

Maj.  H.  M.  Adams,  1896-97.  Reports, 
96,787;  97,1142. 

Maj.  A.  M.  Miller,  1898.  Report,  98, 
1065. 

Col.  J.  W.  Barlow,  1899-.  Report**,  99, 
1308;  1900,1508. 

ASSIOTANTS: 

A .  Doerflinger.    Report,  81,718. 
G.  W.  Kuehnle.     Report,  95, 1016. 

Obftmctionft. 

Illegal  damping  of  material,  88,- 636. 

Operatlonf. 

1881-83.  166,346  c.  y.  dre<lge<l  from 
channel  across  shoal,  82, 704. 

1883-83.  56,200  c.  y.  dredged  from 
north  side  of  channel,  83, 586. 

1 883-84.  146,026  c.  y .  dredged  from 
channel,  84,  752. 

1884-85.  112,657  c.  y.  dredged  from 
western  end  of  channel  across  the  shoal, 
85, 756. 

188T-88.  163,756  c.  y.  dredged,  88, 
635. 

1889-90.  200,000  c.  y.  dredged,  90, 
756. 

1890-91.  82,035  c.  y.  dredged,  91, 
934. 

1891-93.  114,290  c.  y.  dredged,  92, 
836. 


1893-93.  170,081  c.  y.  dredged,  98, 
1073. 

1893-94.     18,686  c.  y.  dredged,  94, 

783 

1894-95.  219,706  c.  y.  dredged,  95, 
962. 

1896-97.  359,345  c.  v.  dnniged,  97, 
1143. 

1 899-1 900.  197,398  c.  y.  dredged 
from  Sequine  Point  Channel,  and  350,818 
c.y.  dredged  from  South  Am lK)y  Channel, 
1900, 1508. 

Physical  ctaaractcii«tlc8. 

Description  of  the  bay,  88,  633;  95, 
1015. 

Channels  subject  to  deterioration  by 
deposits,  94,  783;  96,789;  98,1065. 

Projeets. 

By  Lt.  Col.  Michler,  1880,  channel  300 
f.  wide  and  21  f.  deep  at  m.  1.  w.  through 
the  shoal  off  Sequme  Point;  estimate, 
f?126,500,  81,  715,  717;-87,  750. 

By  Lt.  Col.  Gillespie,  1884-85,  channel 
300  f.  wide  and  21  f.  deep.  Great  Beds  Light 
to  wharves  at  Perth  Aml)oy,  and  a  15-f. 
channel  from  outside  of  Great  Beds  Light 
to  South  Amboy;  estimate,  $114,000,  84, 
753;  85,  758;  87,  751. 

Revised  project  in  1889^  by  Lt.  Col. 
(lillcapie,  cnannel  300  f.  wide  and  21  f. 
deep,  m.  1.  w-.  New  York  Lower  Bay  to 
Perth  Amboy;  also  a  channel  300  f.  wide 
and  15  f.  deep.  Great  Beds  Light  to  South 
Ambov;  estimate,  $175,375,  91,  932, 
933. 

The  project  was  modified  by  act  of 
1896  to  make  South  Amboy  Channel  300 
f.  wide  and  21  f.  deep  at  an  estimate<l 
additional  cost  of  $150,000,  making  the 
total  cost  of  the  project,  $507,875,  96, 
789 

At  1900  it  was  estimated  that  $20,000 
would  be  required  each  year,  after  the 
completion  of  the  project,  for  mainte- 
nance, 1900,  1508. 

SurTeyt. 

From  Perth  and  South  Amboy  to  main 
ship  channel  off  Great  Kills,  Raritan 
Bay,  ordered  by  act  of  June  14,  1880, 
made,  1880,  under  direction  of  Lt.  Col. 
Michler,  81,  717. 

Survey  of  the  channel  l>etween  South 
Amboy  and  Great  Beds  Light  with  a 
view  to  deepening  it  to  21  f .  at  m.  1.  w. , 
ordered  bjr  act  of  Aug.  17,  1894,  made  by 
Lt.  Col.  Gillespie  in  1895  (see  Projects) y 
95,  1015. 

Survey  of  bay  in  vicinity  of  South  Am- 
boy ana  Sequine  Point,  made,  1899,  by 
Col.  Barlow,  99,  1308. 

Maps,  92,  Atlas,  5,  6. 
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RARITAN  BAY,  N.  J.  (Perth  and  South  Amboy  to  main  ship   ^ 

channel). 


Engineers. 

Chief  op  Engineers.    Report,  81,1 15. 

Engineer  in  Charge.   Lt.  Col.  N.  Mich- 
ler.     Report,  81,  717. 

Assistant.  A.  Doerflinger.  Report,  81, 
718. 

Project. 

By  Lt.  Col.  Michler,  ISHO,  channel  300 


f.  wide  and  21  f.  deep  at  m.  1.  w.,  between 
deep  water  off  the  main  ship  phannel  and 
deep  water  west  of  Seguine  Point;  iosti- 
mate,  1126,500,  81,  719. 

SurYeir. 
By  A.  boerflinger,  81,  718. 


Approprlatlonft. 

1836, 

17,000,  act  July  4. 

1837, 

6,963,  act  Mar.  3. 

1878, 

200,000,  78,  57,  420. 

1879, 

60,000,  79,  64,  394. 

1880, 

100,000,  80,  518. 

1881, 

25,000,  81,  659. 

1882, 

25,000,  82,  676. 

1884, 

:35,000,  84,  755. 

1886, 

26,250,  86,  776. 

1888, 

50,000,  88,  655. 

1890, 

50,000,  90,  858. 

1892, 

40,000,  92,  884. 

1894, 

20,000,  96,  983. 

1896, 

20,000,  96,  783. 

1899, 

20,000,  99,  1306. 

RARITAN  CANAL.     (See  DeJavxire  and  Raritan  Canal.) 

RARITAN  RIVER,  N.  3.<t 

1999.  J.  McSpirit  &Sons,  dredging, 
90  cents  per  c.  y. ;  rock  removal,  $1.09  to 
$2.72  per  c.  y.  ($12,092. 80),  1900, 1506. 

Engineers. 

Chief  of  J^ngineers.  Reports,  78, 
86;  74,  86;  78,  57;  79,  64;  80,  84;  81, 
106;  82,  107;  83,  99;  84,  118;  85,  109; 
86,  107;  87,  71;  88,71;  89,90;  90,  81; 
91,  102;  92,  104;  93,  112;  94,  102;  95, 
114;  96,  97;  97,  132;  98,  137;  99,  157; 
1900,  179. 

Engineers  in  Charge: 

Lt.  Col.  J.  Newton,  1874-«4.  Reports, 
74,  ii,  173;  78,  419;  79, 392;  (Col.)  80, 
516;  81,  655;  82,  673;  83,  549. 

Lt.  Col.  G.  L.  Gillespie,  1884-86.     Re- 
ports, 84,  754;  85,  759. 
Lt.  Col.  W.  McFarland,  1886.     Report, 

86,  769. 
Lt.  G.  McC.  Derby,  1886-89.    Reports, 

87,  771 ;  ( Capt. )  88,  652. 
Capt.  T.  L.  Casey,  1889-94.    Reports, 

89,  829;  90,  855;  91,  996;  92,  881;  93, 
1116'  94   808. 
Lt!  CoL  G.  L.  Gillespie,  1895.    Report, 

95,  981. 
Maj.  H.  M.  Adams,  1896-97.    Reports, 

96,  780;  97,  1136. 
Maj.  A.  M.  Miller,  1898.    Report,  98, 

1062. 

Col.  J.  W.  Barlow,  1899-.  Reports, 
99,  1306;  1900,  1504. 

Assistants: 
J.  H.  Striedinger,  74,  ii,  177. 
A.  Zoller,  74,  ii,  177. 
E.  A.  Giesler,  74,  ii,  177. 
C.  S.  Kel^ey.    Reports,  92,  884;  93, 
I  1118;  94,  8U. 

Estimate.     (See  Projects.) 

By  Lt.  Col.  Newton,  1879,  completion 
of  existing  project,  $1,833,662.05,  79, 
394. 

Operatloni. 

187§-79.  Dredging,  and  constmc- 
tion  of  Dikes  Nos.  2  and  3  in  progress, 
79,  64,  393. 

20, 1882.  estimate  $13,968.40.    (H.  Doc.  No.  482, 6&th 


•     Total,  685,213 

Commerce. 

Benefit  of  improvement  to  navigation, 
85,  761, 

Exports  and  imports  of  the  region,  88, 
656. 

Description,  94,  808;  95,  981. 

Contractu. 

1§7§.  Henrv  Dulxiis  &  Sons,  con- 
structing dikes,  t9,  394. 

1§79.  \V.  H.  Wood,  dike  construc- 
tion, 80,  516. 

1880.  J.  V^an  Patten,  dredging,  24i 
cents  per  c.  y.,  81,  659. 

1  §  §  a.  J .  D.  Leary ,  dredging,  13  cents 
per  c.  y.,  82,  552. 

1888.  M.  H.  Flannery,  drwlging,  40 
cents  per  v.  y.,  88,  653. 

1889.  M.  II.  Flannery,  dredging,  15 
cents  per  c.  y.,  89,  830.  J.  D.  I>eary, 
construction  of  three  dump  scows,  1^,490 
per  Bcow,  89,  833. 

1894.  P.  S.  Ross,  hire  of  rock  chisel- 
ing machine,  $1.25  per  ton  of  rock  bro- 
ken, 94,  809. 

1895.  Kingston  &  Woods,  breaking 
rock,  74  cents  per  short  t.  (17,400),  95, 
983 

1897.  P.  S.  Ross,  breaking  rock,  59 
cents  per  short  t.  ($7,500),  97,  1138. 

a  New  Brunswick  Harbor:  Survey— Report  June 
Cong.,  2d  seas.) 
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l§79-§0.  2,600  1.  f.  pilcMlike  com- 
pleted; 241,121  c.  y.  dreiijrwi  at  *'tho 
Stakes,*'  the  "Middle  Ground,"  and  at 
Whitehead's  sand  dock,  80,  TilH. 

1§II0-§1.  Diking  at  *'  the  Stakes  " 
completed;  dredging  and  rock  blasting 
at  Whitehead's  and  dredging  in  the 
"  Middle  Ground  "  in  progrt^,  81,  658. 

lS§l-§3.  57,700  c.  V.  dre<lged  from 
the  channel  at  "  Middle  Ground;"  24,337 
c.  y.  rock  blasted  and  removed  from  White- 
head's sand  dock,  82,  674. 

1882-83.  46,740  c.  y.  dredged  from 
cnt  in  south  channel,  83,  550. 

1883-84.  6,929  c.  y.  dredged  from 
south  channel;  3,173  c.  y.  of  stone  drilled, 
blasted,  and  removed  at  Whitehead's, 
84,  755. 

1884-85.  67,034  c.  y.  drtMlged  from 
south  channel,  86,  760. 

1885-86.  6,392  c.  y.  rock  blasted 
and  removed,  86,  774. 

1887-88.  7,630  r.  y.  dredged;  rv- 
pairs  to  launch  and  drill  scow,  88,  <>54. 

1888-89.  2^),376c.  y.  dredged;  840 
c.  y.  riprap  used  in  revetting  facte  and  top 
of  Dike  C,  89,  830. 

1889-90.  20,569  c.  y.  dredge<l,  90, 
856 

1890-91.  62,934  c.  y.  of  sand  and 
gravel  and  7,206  c.  y.  rock  removed,  91, 
997. 

1891-9d.  6,209  c.  y.  of  sand  and 
gravel  and  6,475  c.  y.  of  rock  removed, 
99  883. 

1893-93.  11,675  c.  y.  dredged,  rock 
removal  in  progress,  and  dikes  rei)aired, 
98,  1117. 

1893-94.  10,876  c.  y.  dredged,  over 
12,000  t.  rock  blasted  and  removed  in 
connection  with  preceding  year;  Govern- 
ment plant  repaired,  94,  810,  812. 

1894-95.  2,955  t.  rock  chiseled  and 
removed,  195  t.  gravel  remove<i,  and 
7,442  t.  rock  broken  and  removed,  95, 
981,  982. 

1895-96.  3,454  t.  rock  broken  and 
removed,  985  t.  gravel  removed,  and 
dikes  extended,  96,  782. 

1896-97.  8,694  t.  rock  broken  and 
much  of  it  removed,  97, 1137. 

1897-98.  3,625  t.  rock  broken  and 
much  of  it  removed,  2,017  t.  gravel  re- 


moved; (iovemment  plant  sold  to  high- 
est bidder,  98,  1062. 

1899-1900.  8,092  c.  y.  rock  and 
gravel  removed,  1900,  1504. 

Phyilcal  eharaeterlslfcfi. 

Description,  74,  ii,  174-176;  86,  769; 
88,  ()r)2. 

Distances  of  the  several  bridges  and 
other  points  of  the  river  above  its  mouth, 
96,  781. 

ProJ ei't «.     ( See  Eaihnates. ) 

Bv  Mai.  H.  Bache  (survey,  June  20, 
1832;  estimate,  113,963.40),  1836,  New 
Brunswick  Harbor,  details  unknown;  act 
of  Julv  4. 

By  'Lt.  Col.  Newton,  1872,  10-f.  chan- 
nel below  New  Brunswick  by  dredging, 
removal  of  rock,  and  building  dikes,  78, 
4U);  79,  393. 

By  Lt.  Col.  Newton,  1874,  permanent 
improvement,  10-f.  m.  I.  w.  channel  200 
f.  wide,  mouth  to  New  Brunswick,  12^ 
in.,  and  excavation  of  a  tidal  basin  above 
New  Brunswick  locks  by  dredging,  rock 
removal,  and  diking.  Estimate,  $2,093,- 
662.     74,  ii,  179;  82,  675;  86,  770. 

Modified  in  1881  to  provide  for  dredg- 
ing south  channel  so  as  to  form  a  channel 
100  f.  widt»  and  5 J  f.  deep  at  m.  1.  w.,  87, 
771;  02,  882. 

By  ('apt.  Casey,  1892,  expenditure  of 
appropriation  of  1892  in  the  excavation 
of  a  channel  100  f.  wide  and  10  f.  deep  at 
m.  1.  w.  through  the  rock  shoals  along 
the  line  of  the  bulkhead  extending  to- 
ward the  canal  lock  at  New  Brunswick; 
in  dredging  the  south  channel  to  the  re- 
quired width  and  depth;  and  in  repairing 
dikes,  93,  1116. 

Surveys. 

1832.  By  Maj.H.  Bache,  June  20, 1832; 
estimate,  $13,963.40.« 

1873-74.  By  J.  H.  Striedineer,  A.  Zal- 
ler,  and  E.  A.  Giesler,  under  direction  of 
Lt.  Col.  Newton,  of  the  river  below  New 
Brunswick,  including  shoals  called  the 
*  *  middle  ground. '  *    Report,  74,  ii,  173. 

Maps: 

Raritan  River,  from  mouth  to  New 
Brunswick,  86,  760. 

93,  1118;  94,  810. 


RED  BA]%^K  CREEK,  PA.     (See  Pittsburg,  Pa,) 


Engineers. 

Chief  of  Engineers.     Report,  81, 263. 

Engineer    in    Charge.     Maj.  W.    E. 
Memll.     Report,  81,  1959. 

Assistant.    J.  Worrall.     Report,    81, 
1961. 


Plans. 

In  1881  Maj.  Merrill  reported  inad- 
visable to  use  bear- trap  dams,  81,  1961. 

Surveys. 

Examination  ordered  by  act  of  June  14, 
1880,  made  under  direction  of  Maj.  Mer- 
rill (see  P/an«),  81,  1959. 


Physical  eiiaracteristics. 

Description  of  the  Apalachian  region, 
81,  1962.  1 

a  New  Brunswick  Harbor.     (H.  Doc.,  306,  22d  Cong.,  Ist  seas.) 
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RED  BAYOU.     (8ee  Hed  Kmr. ) 
RED  CEDAR  RIVER,  IOWA. 


Appropriations. « 

1839,  $1,500. 


RED  FISH  BAR,  TEX.     (See  Galva^ton  Bay  nhip  channrL) 

RED    HOOK    CHANIVEE.,  IV.  Y.     (See    Bay    Ridge;    BuUermilk   channds; 

Goivanus  Bay. ) 

RED  LAKE  RITER,  MINN. 


Engineers. 

Chief  op  Engineers.    Report,  87,  229. 

Engineer  in  Charge.  Maj.  C.  J.  Allen. 
Report,  87,  1724. 

Assistant.  R.  Davenport.  Report, 
87,  1725. 

Physleal  characteristics. 

Description  of,  87,  1724. 


Surreys. 

Examination  ordered  by  act  of  Au£.  5, 
1886,  made  under  direction  of  Mai.  Allen 
( report  unfavorable  —  *  *  costly  " ) ,  87, 
1724. 


REDONDO  BEACH  HARBOR,  CAL. 


Engineers. 

Ch  iep  of  Eng  ineers.     Report,  0 1 ,  393. 
Engineer  in  Charge.     Lt.  Col.  W.  H. 
H.  Benyaurd,  1890,     Report,  01,  2972. 

Pliyslcal  characteristics. 

Description  of,  91,  2972. 


Surveys. 

Examination  ordered  by  act  of  Septem- 
ber 19,  1890,  made,  1891,  under  direction 
of  Lt  Col.  Benyaurd  (report  unfavor- 
able), 91,  2972. 


RED  RIVER.     (See  Bay  mi  Pierre,  Txi.;  Ijoggy  Bayou,  La,;  Sulphur  River ,  Te^.) 

RED  RIVER,  TENN. 


Appropriations. 

1881,  $5,000,  81,  1878. 

Commerce. 

Commerce  unknown,  84,  1659. 

Engineers. 

Chief  of  Engineers.  Reports,  80, 
190;  81,  257,  258;  82,  251;  83,  258;  84, 
259. 

Engineer  in  Charge.  Maj.  W.  R, 
King,  1880-84.  Reports,  81,  1878,  1894; 
82,  1861;  83,  1507;  84,  1659. 

Assistant.  C.  A.Turrill.  Report,  81, 
1894. 

Obstructions. 

Three  bridges  not  provided  with  draws, 
81,  1878. 


Operations. 

1§§  1-1^3.  1,458  c.  y.  fish-trap  dam, 
60  c.  y.  solid  rock-,  1,463  c.  y.  loose  rock 
and  gravel,  and  485  snags  and  logs  re- 
moved; 1,664  overhanging  trees  cut,  and 
1,050  c.  y.  riprap  dam  built,  82, 1861. 

Projects. 

By  Maj.  King,  1881,  Red  River,  Port 
Royal  to  mouth,  removing  snags,  logs, 
overhanging  trees,  and  similar  obstruc- 
tions, and  with  riprap  dams.  Estin^ate 
110,103.    81,  1878. 

Surveys. 

Ordered  by  act  of  June  14, 1880,  made, 
1880,  under  direction  of  Maj.  King,  81, 
1879. 


RED  RIVER,  TEX.,  ARK.,  AND  L.A.& 

Farts.  Appropriations. 

A.— Red  River,  Tox..  Ark.,  and  La $1,274,877.50 

B.  —Red  River,  Mouth,  I^i 

C— Red  River,  I^.  and  Ark 728,600.00 

D.— Red  River.  Fulton  to  head  of  Atchafalaya,  La.,  Ark.,  and  Ind.T 400,000.00 

E.— Red  River,  alwve  Fulton,  Ark 6,500.00 

F.— Red  River,  Shrevcport,  La.,  to  Fulton,  Ark 

G.— Red  River.  Kiamichi  River  to  Blue  River,  Tex 

H.— Cypress  Bayou 45,000.00 

Total 2,464,877.50 


a  For  survey  with  a  view  to  improving  the  stream  above  Moscow,  and  the  connection  of  the  im- 
proved part  of  the  river  with  the  M 

(Treasury  Doc.  373, 1882. ) 


)roved  part  of  the  river  with  the  MiHsissippI  River  by  a  canal,  extending  to  or  near  to  Bloomlngton. 


<>Red  River,  Ark.  and  La.  (Sec  also  Clear  Lake,  Black  Bayou,  Red  Bavou,  Blaek  Lake,  and  KeU^ 
Bayou.)  Surveys— Reports:  June  1,  1841,  estimate  975,000.  Jan.  18,  185o,  estimate  indefinite.  (H. 
Doc.  No.  482,  55th  Cong.,  2d  sess.) 
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1831, 
1832, 
1834, 
1835, 
1836, 
1836, 
1837, 
1838, 
1841, 
1846, 
1847, 
1852, 
1872, 
1873, 
1874, 
1876, 


RED  RIVER,  TEX.,  ARK.,  AND  L.A.— Continueil. 

Part  A.— Red  River,  Ark.,  La.,  and  Tex. 

(Including  removal  of  raft,  closing  Tones  Bayou,  improvement  of  Cyprt'Ks  Bayou, 
removing  snags  and  other  obstructions  from  Red  River,  improvement  of  Upper 
Red  River  am)ve  the  raft,  examination  of  falls  at  Alexanaria,  examination  at 
mouth  of  Red  River,  examination  from  the  raft  to  the  crossing  of  the  Missouri, 
Kansas  &  Texas  R.  R.,  examination  of  Bayou  Pierre,  Tones  Bayou,  Bayou  Win- 
sey,  and  Lakes  Bayou  Pierre  and  Cannasanier. ) 

73,  64;  74,  72;  75,  69;  76,  78;  77,  77; 
78,  86;  79,  112. 

Clotting  Tone's  Bayou,  73,  64;  74,  72; 

75,  72;  77,  77;  78,  86;  79,  112. 
Removing  snags  and  obstructions,  78, 

87;  79,  114. 

Improving  mouth,  78,  87;  79,  113. 

Improving  upper  river,  79,  114. 

Improving  Cypress  Bayou,  70,  31,  62; 
71,  66;  72,  61;  73,  64;  74,  73;  75,  69; 

76,  78;  77,  77;  78,  87;  79,  113. 

Engineers  in  Charge: 
Capt.  C.  W.  Howell,  1870-74.    Reports— 
Removal  of  raft,  72,568;  73,618;  74, 

702;  75,  524,  902. 
Closing  Tone's  Bavou,  73,  623,  a'^S,  671 ; 

74,  704;  75,  530. 
Improvement  of  Cypress  Bavou,  71, 

66;  72,568;  73,620,668;  74,706";  75,528. 
Improving  falls  at  Alexandria,  75,  522, 
902. 

Capt.  W.  H.  H.  Benyaurd,  1874-79. 
Reports — 

Removal  of  raft,  75,  526;  76,  596;  77, 
480;  7Q,  629;  79,  951. 

Closing  Tone's  Bayou,  76,596;  77,483; 
78,  629;  79,  951. 

Removing  snags  and  other  obstructions, 
78,  634;  79,  961. 

Improving  mouth,  78,636;  79,959. 

Improvement  of  river  above  raft,  79, 
964,986. 

Improvement  of  Cypress  Bayou,  76, 
528;  76,  599;  77,  488;  78,  633;  79,  957. 

Assistants* 

Lt.  E.  A.  Woodruff.  Reports,  72,  5(>2, 
569, 572;  73, 613, 635, 668.  Death,  74, 702. 

G.  Woodruff,  74,  703. 

Lt.  J.  B.  Quinn.     Report,  75,  524. 

J.  Burney.  Reports,  77,  483;  78,  631 ; 
79  955 

W.  C'  Melvin.     Report,  79,  954. 

J.  Straszer,  79,  962. 

G.  R.  Wilson.     Report,  79,  993. 

F.  W.  Gee.     Report,  74,  706. 

H.  A.  Loavitt.     Report,  74,  716. 

II.  C.  Ripley.     Report,  75,  906. 

Enti mates.     (See  Plans  and  Projects. ) 

By  Capt.  Johnston,  1874,  removal  of 
raft,  $156,000,  73,  646. 

By  Lt.  Woodruff,  1872,  |;259,014,  72, 
572;  74,  704;  76,  598;  77,  482.  Reason 
for  cost  exceeding  estimate,  76,  599. 

By  Capt.  Benvaurd,  1879,  for  comple- 
tion, $122,500,  79,  954. 


A  pproprlaUon0.a 

Removal  of  raft: 
1828,      $25,000.00,  act  May  23. 

187.50  (survey)  act  Mar.  2. 
20,000.00,  act  July  3. 
50,000.00,  act  June  28. 
50,000.00,  act  Mar.  3. 
40,800.00,  act  July  2. 
6  30,000.00,  act  July  2. 
65,000.00,  act  Mar.  3. 
70,000.00,  act  Apr.  20. 
75,000.00,  act  Sept.  4. 
240.00,  act  Mar.  3. 
«  7,150.00,  act  Mar.  2. 
100,000.00,  act  Aug.  30. 
150,000.00,  act  June  10. 
$80,000.00,  78,  64,  620,  6:^0. 
50,000.00,  74,  72,  704. 
20,000.00,  75,  69,  527. 

Removing  raft  and  donng  Tones  Bayou: 
1876,      $35,000.00,  76,  78, 5t)9;  77,  77. 

1878,  30,000.00,  78,  87,  630. 

1879,  15,000.00,  79,  113,  954. 

Closing  Tones  Bayou: 
1872,   rf  $20,000.00,  73,  623,  630. 

Removing  mags  and  other  obstructions: 

1878.  $25,000.00,  78,  87,  634. 

1879,  22,600.00,  79,  114,  961. 

Improving  mouih: 

1878,  $160,000.00, 78, 87,  632;  79, 961. 

1879,  40,000.00,  79,  114,  961. 

Improvement  of  upper  river  above  raft: 
1879,      $10,000.00,  79,  114. 

Improvement  of  Cypress  Baymi: 

1872,  $10,000.00, 73, 620,623;  74, 706. 
50,000.00, 73, 64, 623;  74, 720. 
13,000.00,  76,  78, 600;  77,  77, 

490. 
15,000.00,  78,  87,  634. 
6,000.00,  79,  113,  959. 


1873, 
1876, 


1878, 
1879, 


Total,  1,274,877.60 

Commeree. 

Important,  78,  623,  651,  664,  667. 

Contraeti* 

History  of  early  contracts,  73,  644. 
1  §  73*    Eager  Elleeman  &  Co. ,  dam  to 
close  Tones  Bayou,  73,  628. 


Engineers. 

Chief  op  Engineers: 
Reports — 
Removal  of  raft,  66,  7;  71,  67;  72, 61; 

a  statements  of  appropriations.  74,  704;  77.  481.  489;  78,  630,  633;  79,  954,  959. 

fr  Building  and  operating  boat. 

"To  supply  deficiency. 

din  adoitiOD,  14,500  allotted  1877,  probably  from  the  general  appropriation  for  the  river,  70,  051. 
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By  Lt.  Woodruff,  closing  Tone's  Bavou, 
1873,  $42,916,  73,  675;  74,  706;  76,*526. 
By  Capt.  Howell,  1874,  $20,000,  74,  73, 
705. 

By  Capt.  Benyaurd,  1878,  removing 
snags  and  other  obstructions,  $175,000, 
78,  634,  636. 

By  Capt.  Benyaurd,  1878,  moutli, 
$300,000,  78,  87,  636. 

By  Capt.  Benyaurd,  1879,  river  above 
raft,  $67,836,  70,  989. 

By  Lt.  Woodruff,  1872,  Cypress  iJayou; 
dam  at  lower  end  of  Soda  Lake,  $70,000, 
73,  670. 

By  Capt.  Howell,  1874,  a  3-f.  depth, 
Shreveport  to  Jefferson,  $372,580,  74,  73, 
710,  715,  720;  75,  69,  529. 

By  Capt.  Benyaurd,  1878,  completion  of 
project,  $20,000,  78,  633. 

By  Capt.  Howell,  1875,  falls  at  Alex- 
andria, l.w.  canal;  if  locks  Ik*  provide<l 
with  common  gates,  $82,611;  if  Fouracre's 
and  Girard's  gates,  $83,605,  74,  904;  or 
dam  at  foot  of  falls,  with  lock  and  naviga- 
ble sluice,  $97,653,  75,  904. 

By  H.  C.  Ripley,  1875,  straight  cut 
through  upper  falls,  100  f.  by  5  f.,  $75,256, 
75,  908;  or  wing  dams,  aided  by  cut 
through  lower  falls,  $60,907,  75,  909. 

By  Capt.  Howell,  1875,  shore  protection 
in  front  of  Alexandria,  $18,400,  75,906. 

By  Capt.  Benyaurd,  1879,  snag  boat, 
$60,000,70,  961. 

Operations. 

History  of,  previous  to  1866,  73,  644, 
664. 

1  §73-73.  Purchase  of  wrecking  lx)at, 
and  removal  of  raft  by  hired  labor,  73, 
64,  613.  Successful  use  of  nitroglvcerine 
in  removal  of  raft,  73,  618;  74,  703. 
Closing  Tone's  Bayou  by  I.  Wf  dam,  de- 
struction of  same  by  high  water,  73,  628; 
reclosing  of,  by  drift,  73,  630;  74,  704; 
43,839  c.  y.  dredged  from  Cvpress  Bavou, 
73,  64,  622. 

l§73-74.  Navigable  channel  through 
raft  opened  for  entire  length,  Nov. 
1873.  Completion  of  drift  dam  closing 
Tone's  Bayou.  74, 72, 703, 705.  Dredging 
continued  in  Cypreas  Bayou,  channel 
widened  and  deepened  by  removal  of 
53,700  c.  y.,  73,  706,  708;  74,  706. 

l§74-75.  Removing  parts  of  raft 
and  widening  channel.     Premature  ex- 

Elosion  of  nitroglycerine.  75,  523,  526. 
dredging  channel  on  Cypress  Bavou  con- 
tinued, 75,  69,  528,  529. 

1  §75-76.  Widening  channel  through 
raft.  Present  condition  of.  76,  78,  597. 
Continuation  of  dredging  in  Cypress 
Bayou,  76,  600. 


1  §76-77.  Widening  channel  through 
raft,  77,  77,  481.  Closing  Tones  Bayou 
by  brush  dam,  77,  77,  483,  487. 

1  §  7  7-7  §.  Widening  channel  through 
raft  and  keeping  river  free  from  obstruc- 
tions, 78,  86,  629.  Repairing  and  raising 
dam  at  Tones  Bayou,  78, 8(>,  6:^0.  Build- 
ing new  dredge  at  Cypress  Bayou,  78, 87, 
633. 

1  §7§-79.  Removing  parts  of  old  raft, 
70, 112, 951.  Changes  produced  by  work 
at,  70, 1 13,  952,  955.  Dre<iging  at  mouth 
of  river  for  temi)orary  improvement,  70, 
113,  959.  Removing  snags  and  wrecks 
from  river,  70,  114,  961,  962.  Repairing 
and  raising  dam  at  Tones  Bayou,  70,  953. 
Widening  channels  at  Cypress  Bayou,  79, 
113,  958. 

Pliyileal  eliaraelerisllefi. 

Floods  on  Red  River,  60, 343.  351 ;  78, 
642;  75,  578,  616,  664,  666;  76,  616. 

Description  of  raft,  72,  569;  73,  614, 
640,  664,  666;  76,  598;  70,  955. 

Ancient  discharge  of  river  probably 
through  At-chafalaya  River,  73,  640. 

Injurious  action  of  cut-offs,  73,  646. 

Geological  notes,  73,  651. 

Characteristics  of  Tones  Bayou,  73, 672; 
77,  484. 

Characteristics  of  Cypress  Bayou,  74, 
706,  709;  73,  621,  650,  669. 

Characteristics  at  falls  of  Alexandria, 
75,  902. 

Characteristics  of  river  above  raft,  79, 
986. 

Plans.  (See  Estimates;  Missis8ij)pi 
Rirer — Levees;  and  Projects. ) 

History  of  early  plans,  72,  669;  73, 
644.     Discussion  of  plans,  73,  647. 

By  Capt.  Johnson,  1854,  river  at  raft, 
passage  around  raft  through  Dooleys 
Bayou,  Shift  and  Soda  Lakes,  and  Twelve- 
mile  Bayou,  72,  569. 

Lt.  Woodruff,  1872,  reported  plan  inad- 
equate, 72,  569. 

By  W.  C.  Melvin,  1875,  reservoirs  to 
restrain  floods  and  assist  1.  w.  discharge, 
75,  616,  673. 

By  G.  W.  R.  Bay  ley,  Ix>uisiana  levee 
commission,  1875,  levees  with  a  gradual 
closure  of  side  outlets,  75,  621. 

For  improvement  of  passage  at  falls  of 
Alexandria  by  detour  through  bayous, 
rapids,  and  Jean  de  Jean,  75, 903.  Con- 
sidered impracticable,  75,  904,  907.  By 
excavated  channel  through  rock,  75,903, 
905.  Results  considered  uncertain,  75, 
903.  By  use  of  wing-dams,  so  as  to  ob- 
tain a  uniform  slope  from  head  to  foot  of 
falls,  75, 904, 908.  Considered  objection- 
able from  velocity  of  current  produced 
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and  obetruction  formed  to  river  floods, 
76,904. 

By  Capt.  Howell,  canal  to  be  used  at 
1.  w.  only,  to  give  a  depth  not  less  than 
5  f.  over  Upper  Falls,  and  extending 
from  head  to  foot  of  rapids,  locks  to  be 
60  f .  by  200  f . ;  cost,  by  use  of  common 
gates  at  locks,  $82,611,  or  by  use  of  Four- 
acre's  and  Gerard's  shutters,  $83,605,  76, 
904;  or  an  improvement  by  dam  at  foot 
of  falls,  with  lock  and  navigable  sluice; 
cost  $97,653,  76,  904. 

For  improving  river,  1879,  at  the  raft 
by  a  detour  through  Tones  Bayou,  Bayous 
Pierre  and  Winsey,  and  Lakes  Bayou 
Pierre  and  Cannasanier;  river  route  con- 
sidered preferable.  79,  991,  992,  996. 

For  improving  Cypress  Bayou,  1879,  by 
the  removal  of  stumps  and  snags,  and  the 
use  of  dams  with  or  without  locks,  72, 
573;  73,  669.  Various  plans  considered, 
74,  710,  711,  714. 

By  Capt.  Benyaurd,  1878,  for  improv- 
ing moutn  of  river  by  a  dam  closing  mouth 
of  old  river  betw^een  the  head  of  Atc;ha- 
falaya  River  and  Turnhill  Island,  78,  87, 
636.  More  careful  surveys  indicate  that 
the  plan  would  not  probably  be  satisfac- 
tory, 79,  960. 

Private  and  corporate  urork. 

Improvement  of  Cypress  Bayou  by  city 
of  Jefferson,  73,  622;  79,  957.  Dredge 
furnished  the  United  States  by  the  city  of 
Jefferson,  73,  64,  620. 

Bayou  Pierre  River  and  Bayou  Winsey 
Navigation  Co.,  for  improving  river  in 
vicinltv  of  raft,  78,  625;  77,  996. 

$3,000  contributed  by  New  Orleans  citi- 


zens and  others  for  repair  of  break.  Tones 
Bayou,  78,  630. 

Projecti.     (See  Estimates  and  Plans. ) 

History  of  early  projects,  72,  569;  73, 
644.     Discussion  of  projects,  73,  647. 

By  Lt.  Woodruff,  1872,  removing  the 
obstructions  at  the  raft  by  cutting  a  chan- 
nel through,  72,  569;  73,  613.  Methods 
used,  73,  614. 

By  Capt.  Howell,  1872,  improving  river 
by  gradually  closing  Tones  Bayou  by  a 
1.  w.  dam,  73,  624,  627,628,  674, 675;  77, 
483,  484;  79,  953. 

Bv  Capt.  Howell,  1872,  Tones  Bavou, 
dredging  and  removing  obstructions  from 
Jefferson  to  Caddo  Lake  and  the  construc- 
tion of  dams  at  foot  of  Soda  Lake,  72, 61; 
73,  622;  74,  714;  76,  69,  529. 

By  Capt.  How^ell,  1875,  to  protect  the 
city  front  from  erosion  at  Alexandria  with 
stone  revetment,  76,  906. 

By  Capt.  Benyaurd,  1878,  removal  of 
anags  and  obstructions  from  the  river  by 
use  of  snag  boat  and  hired  labor,  78, 634. 

Surreys. 

History  of  early  survey,  73,  646. 
Examination  of  raft,  '?1,  67. 
Examination  of  Cypress  Bayou,  71,  66; 

72,  568,  572;  73,  635,  668. 

Raft,  Cvpress  Bayou,  and  Tones  Bayou, 

73,  635,  638. 

Falls  at  Alexandria,  76,  79,  902,  906. 

Cypress  Bayou,  74,  707,  716. 

River  above  raft,  Tones  Bayou,  and 
falls  at  Alexandria,  78,  88,  89;  79,  986. 

Tones  Bayou,  Bayous  Pierre  and  Win- 
sey, and  Lake  Pierre,  79,  114,  991. 

Maps.    Tones  Bayou,  77,  486. 


Part  B.— Red  River,  L.a.  fmouth).     (See  Mississippi  River  between  mmdh  of 

the  Ohio  and  Head  of  Passes, ) 


Enflfineerp. 

Chief  op  Engineers.  Reports,  80, 
151;  81,  205;  82,  203. 

Board  OP  Engineers.  Convened  Apr., 
1880,  to  consider  plan  for  the  permanent 
improvement  of  tne  mouth  of  the  river. 
Report,  80,  1284  (Cols.  Tower  and  New- 
ton and  Maj  Abbot. ) 

Engineer  in  Charge.  Maj.  W.  H.  H. 
Benyaurd,  1878-82.  Reports,  80,  1282, 
1288;  81,  1389;  82,  1511,  1515.  Trans- 
ferred to  Mississippi  River  Commission 
June  30,  1882,  82, 1512. 

AasisTANTs: 

E.  Flood.     Report,  81,  1390. 
M.  Rees.    Report,  81,  1391. 

F.  S.  Buriowes.     Report,  82,  1522. 
H.  St.  L.  Coppee.    Report,  82, 1531. 


Operatlon§. 

1§79>§0.  57,800  c.  y.  removed  by 
dredge  from  bars  at  mouth,  80,  1282. 

1§S0-§1.  38,574  c.  y.  dredged  from 
inner  bar,  81,  1389,  1390. 

l§§l-§3.  Dredging  operations  con- 
tinued, 82,  1511.  Work  transferred  to 
Mississippi  River  Commission,  82,  1512. 

Physic^al  charaeteri§tle§. 

Description  of  the  junction  of  the  Red 
River  with  the  Mississippi  River,  80, 
1289;  81,  1391;  82,  1524.  Separation  of 
the  two  rivers  in  1847,  80,  1292,  1295. 

Unity  of  the  Red  and  Atchafalaya  riv- 
ers, 80,  1289,  1293,  1295. 

Direction  of  currents  at  mouth  of  Red 
River,  81,  1391. 

Discharge  of  Red  River,  81, 1394, 1399. 
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Discharge  of  Atchafalava  River,  81, 
1394,  1399. 

Plant.    (See  Projects, ) 

By  Maj.  Benyaurd,  rectification  of  the 
Red  and  Atchafalaya  rivers  at  their  junc- 
tion with  the  Miasissippi  River,  80, 1288- 
1299.  Considered  by  Board  of  Engineers 
of  1880,  80,  1284-1288. 

ProJeet§.    (See  Plans. ) 
The  Board  of  Engineers,  1880,  recom- 


mended continuation  of  dredging  at  mouth 
of  the  Red  River  as  a  temporary  improve- 
ment, 80,  1288. 

§urTeys. 

1880,  81,  1391. 

1882,  82,  1513,  1519,  1531. 

Mouth  of  Grand  Bayou,  ordered  by  act 
of  Mar.  3,  1881,  made,  under  direction 
of  Maj.  Benyaurd,  1881,  82,  1515. 


Part  €•— Red  RiTer,  La.,  and  Ark.  (except  at  mouth). 

(Including  removal  of  raft,  closing  Tones  Bayou,  removing  snags  and  other  obstruc- 
tions, improvement  of  Upper  Red  River  at  falls  near  Alexandria  and  Red  River 
above  Fulton,  Ark. ) 


Appropriations. 

(  «  $25,000,  80 
1880,  <     ftfVO.OOO   80 

1881, 

1882, 
1884, 

1886,  ^ 
1888,- 


1890, 


1892 


•{ 


60,000,  80 

c  10,000,  80 

« 10,000,  81 

610,000,81 

«' 75,000,  82 

d  75,000,  84 

rf  75,000,  86 

^7,000,  87 

65,000,  88 

'3,000,  88 

/35,000.  88 

100,000,  00 

«  2,000,  90 

/  28,000 

145,000,  02 

''3,500,  92 


1280. 

1304. 

1305. 

1403. 

14<M. 

205. 

1323. 

1342. 

1502. 

1342. 

1376. 

177. 

1849. 

1927. 

1597. 
1601. 


Total,      728,500 

Commeree. 

Objections  to  closing  Tones  Bayou,  82, 
1541. 

Information  relating  to  number  of 
wrecks  on  river,  87, 1444. 

Benefits  to  be  derived  from  completion 
of  improvement  on  the  river  above  Ful- 
ton, 89,  1640. 

Steamers  engaged  in  navigation,  92, 
1598. 

Contracts. 

1§§1.  Allen  &  Blaisdell,  iron-hull 
snag  boat,  $44,650,  81,  1405.  Gervin  & 
Bietry,  earthen  dam,  closing  Tones 
Bayou,  81,  1403;  82,  1539.  Action  re- 
latmg  to  destruction  of  dam  in  process  of 
construction  under  this  contract,  82, 
1540;  86,  1473. 

l§§a.  E.  p.  Doherty,  rock  removal 
at  the  falls  near  Alexandria,  $3.45  per 
c.  y.,  83,  1136. 

a  Removing  raft  and  closing  Tones  Bayou. 
h  Removing  snags  and  other  obstructions. 
c  Improving  river  above  raft. 


1§91.  Martin  <&  Hunt,  closing  out- 
lets, $4,930,  92,  1591. 

Encroachments. 

Injury  to  river  by  acta  of  lumbermen, 
80,  1278;  82,  1538. 

Malicious  destruction  of  dam  closing 
Tones  Bayou,  82,  1540;  85,  231,  1473; 
86,  1340. 

Action  of  State  enjoining  work  near 
Alexandria,  84,  1329. 

Engineers. 

Chief  of  Engineebs: 

Upper  Red  River.  Reports,  80,  152, 
158;  81,  207;  82  205. 

Removing  raft  and  closing  Tones 
Bayou.  Reports,  80,  150;  81,  206;  82, 
203. 

Removing  obstructions.  Reports,  80, 
152;  81,  207;  82,  204. 

Improving  Red  River,  La.  Reports, 
88,  213;  84,  221;  85,  230;  86,227;  87, 
193,  203;  88,  176,  184;  89,  207,  217; 
90,  186,  195;  91,  236,  237;  92,  229,  230. 

Enqineebs  in  Chabgb: 
l^er  Red  River: 

Maj.  W.  H.  H.  Benyaurd,  1879-82. 
Reports,  80,  1304;  81,  1406;  82,  1545. 

Maj.  A.  M.  Miller,  1882-83.  Report, 
83,  1143. 

Remoiing  rafl  and  closing  Tones  Bayou: 

Maj.  W.  H.  H.  Benyaurd,  1874-82.  Re- 
ports, 80,  1277;  81,  1402;  82,  1538. 

Maj.  A.  M.  Miller,  1882-83.  Report, 
83,  1138. 

Removing  obstructions: 

Maj.  W.  H.  H.  Benyaurd,  1878-82.  Re- 
ports, 80,  1302;  81,  1404;  82,  1543. 

Maj.  A.  M.  Miller,  1882-83.  Report, 
83,  1142. 

dRed  River,  La. 

e  Red  River  above  Fnlton,  Ark. 

/Survey  from  Falton  to  the  Atchafalaya  River. 
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Improvmg  lied  River y  La.: 

Maj.  A.  M.  Miller,  1882-84.  Reports, 
83,  1143;  84,  1321. 

Capt.  E.  Bergland,  1884-86.  Rei)orta, 
85,  1471 ;  86,  1337. 

Capt.  J.  H.  Willard,  1886-87.  R<>- 
port,  87,  1439. 

Red  River  aboi^e  FuUorif  Ark,: 

Capt  H.  8.  Taber,  1884-90.  Reports, 
85,  1623,  1671;  87,  1502;  88,  1375;  89, 
1639;  90,  1925. 

Capt.  J.  H.  Willard,  1886-92.  Reports, 
88,  1331;  89,  1584;  90,  1819,  1833;  91, 
1946,  1961;  92,  1573,  1600. 

A.A8ISrr  ANTS  * 

E.  F.  White.  Reports,  81,  1405;  82, 
1544;  84,  1324;  85,  1480. 

I.  T.  Dorey.  Reports,  84,  1325;  85, 
1482. 

I.  W.  Beamen.  Reports,  84,  1327; 
85,  1483. 

M.  A.  Orlopp.    Report,  85,  1618. 

H.  Vance.  Reports,  87,  1447;  88, 
1339. 

J.  Ewens.  Reports,  91,  1953;  92, 
1592. 

H.  M.  Marshall.     Report,.  92,  1595. 

Eiegal  proceedings. 

Action,  Louisiana,  enjoining  work  at 
Alexandria,  84,  1329;  85,  1486. 

Operations.  <* 

1979-80.  On  Upper  Red  River,  1,210 
snags,  2,229  logs,  and  753  trees  removed, 
80,  1304.  Removal  of  log  jams  in  vicin- 
ity of  raft,  80,  1278.  Progress  on  dam 
closing  Tone's  Bayou,  80,  1278.  Above 
Alexandria,  1,380  snags,  495  trees,  and  2 
wrecks  removed,  80,  1302. 

1  §§0-§  1  •  On  upper  river,  460  snags, 
1,526  logs  and  stumps,  and  190  trees  re- 
moved, 81,  1406.  Removal  of  logjams 
at  the  raft,  81,  1402.  Between  mouth  of 
Ouachita  River  and  25  miles  below 
Shreveport,  665  snags,  and  1,216  trees 
and  stumps  removed,  81, 1404. 

I§§l-§2.  River  cleaned  at  the  raft, 
82,  1538.  At  Tone's  Bayou,  partial  com- 
pletion of  dam  closing  bayou;  subsequent 
destruction  of  dam,  82, 1339.  1,214  snags 
and  stumps  removed  from  river  below 
Alexandria,  82,  1544. 

1  §83-83.  In  the  river  above  Shreve- 
port, 1,904  snags  and  stumps,  579  trees, 
117  jams,  and  110  logs  were  removed,  83, 
1136,1137.  Below  Shreveport,  336  snags, 
3,627  trees,  and  3  jams  were  removed,  83, 
1136. 

l§83-§4.  On  upper  river,  309  snags, 
95  jams,  512  trees,  5,144  stumps  and  shore 
snags  removed;  below  Shreveport,  1,621 
snags,  347  trees,  841  stumps,  2  wrecks. 


and  10  drift  piles  removed,  84, 1322, 1325. 
In  vicinity  of  Alexandria,  2,051  c.  y.  of 
rock  removed,  84,  1322,  1328. 

1884-85.  40,529  snags,  stumps,  and 
trees  removed;  27  jama  removed  at  the 
raft,  85, 1474, 1475, 1480, 1482.  Construc- 
tion and  subsequent  destruction  of  dam, 
closing  side  outlet  at  Sale  &  Murphy's 
canal,  85, 1476.  Progress  of  rock  removal 
near  Alexandria,  85, 1477, 1483.  Partial 
construction  of  work  at  Alexandria  for 
protection  of  harbor,  85,  1478,  1485. 

188  5-86.  Completion  of  contract  for 
rock  removal  at  falls  near  Alexandria, 
and  construction  of  dam  at  lower  falls, 
86,  1340.  Progress  of  work  at  Alexan- 
dria Harbor,  86,  1341. 

1880-87.  Removal  of  obstructions 
by  snag  boats  from  Garland,  Ark.,  to 
mouth  of  the  Atchafalaya  River^  87, 1440. 
Construction  of  snag  boat  for  nver  above 
Fulton,  87,  1502. 

188  7-88.  798  snags  and  10  drift  piles 
removed  from  the  river  above  Fulton,  88, 
1375.  4,400  snags  and  stumps,  110  log 
jams,  and  2  wrecks  removed  at  and  below 
Shreveport,  88,  1333-1335. 

1888-89.  2,900  logs,  snags,  and 
stumps,  and  160  log  jams  removed  from 
the  river,  and  7,000  trees  cut  from  the 
banks  at  and  below  Fulton,  below  Shreve- 
port, and  at  Cypress  and  Dorcheat  bayous, 
89, 1585-1587.  764  snags  removed  above 
Fulton,  89,  1640. 

1889-90.  48,959  c.  y.  earth  and 
4,400  snags  removed  from  the  channel; 
16,850  trees  cut  from  the  banks,  and 
231,710  s.  y.  brush  and  willows  cut  at 
Alexandria,  and  at  Cvpress  and  Dorcheat 
bayous,  90,  1827, 182'8. 

1890-91.  6,038  snags  cleared  from 
the  channel,  134  jams  removed,  1,022 
leaning  trees  cut;  2  wrecks  removed; 
109,200  8.  y.  of  brush  cleared  from  the 
banks,  9 1 ,  1949, 1950.  956  snags  and  111 
leaning  trees  removed  above  Fulton,  91, 
1961,1962. 

1891-93.  7,981  cy.material dredged; 
5  wrecks  and  11,899  snags  removed  from 
the  channel,  and  8,846  trees  and  107,325 
s.  y.  of  brush  cleared  from  the  banks,  92. 
1 580, 1582.  Sale  &  Murphy  outlets  closed 
by  dam  construction  under  contract,  92, 
1592. 

Pli^slcal  cliaracterlsties. 

Vicinity  of  Falls  of  Alexandria,  80, 
1347. 
Above  Fulton,  Ark.,  85,  1618-1627. 
River  slopes,  87,  1449. 

Plans.    ( See  Projects. ) 
R^8um6  of  plans  for  improvement  of 


a  History  of  operations  prior  to  1880,  86.  1472;  86,  1338. 
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river  at  falls  near  Alexandria,  80,  1343- 
1345. 

Plans  proposed  by  Maj.  Howell,  1875, 
for  passage  of  falls,  76,  902;  80,  1345, 
1347. 

Projects.     {See  Plans.) 

From  1828  to  1852,  inclusive,  $533,137.50 
was  appropriated  for  the  removal  of  the 
raft. 

Between  1852  and  1872,  no  further  ajv 
propriations  were  made. 

In  1872,  under  a  renewal  of  appropria- 
tions, the  present  project  for  the  removal 
of  the  rait,  and  the  closing  of  Tone's 
Bayou  by  a  dam  was  adopted,  72,  569; 
73,  624,  628,  674;  85,  1472. 

In  1875  it  was  proposed  to  protect  the 
city  front  at  Alexandria  from  erosion  by 
means  of  stone  revetment,  75,  006. 

In  1878  the  improvement  of  the  river 
below  Fulton,  Ark.,  by  the  removal  of 
snags  and  other  obstructions  was  inaugu- 
rated, 78,  634. 

In  1879  the  improvement  of  the  falls 
near  Alexandria  was  undertiiken,  so  a*^  to 
furnish  a  channel  75  f.  wi<le  and  4.J  f. 
deep,  80,  1348. 

In  1882  it  was  proposed  to  close  certain 


outlets  al)ove  Shreveport,  82,  1546;  85, 
1477. 

In  1884  the  improvement  of  the  river 
above  Fulton,  Ark.,  by  the  removal  of 
snajfs  and  similar  obstructions  was  under- 
taken, 85,  1618,  1622.  The  amount  ap- 
propriated for  these  projects  from  1872  to 
1886,  inclusive,  was  $809,000,  87,  1451; 
92,  1574. 

SurTcys. 

Falls  near  Alexandria,  La.,  ordered  by 
act  of  June  18, 1878,  made  under  direction 
of  Maj.  Bonyaurd,  1879,  80,  1342. 

Mouth  to  Fulton  ordered  by  act  of 
Aug.  2,  1882,  84,  227.  Progress  under 
direction  of  Capt.  Willard,  87,  1446. 

Fulton,  Ark.,  under  direction  of  Capt, 
Taber,  85,  1617,  1623. 

Re<i  River,  Fulton,  Ark.,  to  the  Atcha- 
falaya  River  ordered  by  act  of  Aug.  5, 
1886.  In  progress  under  direction  of 
Capt.  Willard.  88,  177,  1337;  89,  1591; 
i  90,  1830,  1838. 
Mai»s: 

From  Shreveport  to  Natchitoches,  82, 
1542;  85,  1490. 

Vicinitv  of  Tone'sBayou,  82, 1542;  85, 
1490. 

90,  1840,  1870;  91, 1955;  92,  Atlas,  82. 
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A  pproprlatlon§. » 

1894,  ^'$150,000,  95,  1850. 
1896,  100,000,  96,  1567. 
1899,    .  150,000,  99,  1986. 


Total,     400,000 

Commerce. 

Description  of,  Sulphur  River,  96, 
1582;  98,  1583. 

Annual  average  commerce  for  the  eleven 
years  to  1900, 104,397  t.,  valued  at  $5,295- 
000,  1900,  400 

Contracts. 

1  N9a.  J.  Dordan  and  M.  Hunt,  levee 
construction,  126,000  c.  y.,  14 J  (-ents  per 
c.  y.;  S.  D.  Moody  <fe  Co.,  58,551  c.  v., 
17.9  cents  per  c.  y.;  J.  N.  Ogclen,  91,008 
c.  y.,  15 J  cents  per  c.  y.,  93,  1913. 

1§93.  Martm  &  Hunt,  levee  con- 
struction, 21,000  c.  y.,  22.8  cents  per  v..  y., 
94,  1426. 

1§94.  J.  Scott  &  Sons,  levee  con- 
struction, 261,455  c.  v.,  14.39  cents  i>er 
c.  y.,  95,  1856. 

1§95.  W.J.  Bentlv,  levee  construc- 
tion, 284,326  c.  v.,  13.89  cents  jxt  c.  v.; 


M.  Hunt,  70,393  c.  v.,  13J  cents  per 
c.  y.,  96,  1576.  New  Orleans  and  North- 
eastern R.  R.  Co.,  elevator  dredge,  $9,500, 
96,  1572. 

1  §9 S .  J.  Thomas,  constructing  Choc- 
taw Levee,  66,445  c.  y.,  9J  cents  per  c.  y.; 
W.  J.  Bently  &  Co.,  constructing  levee 
on  Red  River  at  and  above  Hervev  Canal, 
14.8  cents  per  c.  y.  ($38,461.72),  99, 1988. 

1§99.  W.  J.  Bently  &  Co.,  con- 
structing Scott*<  Slough  I/evee,  251,511 
c.  y.,  21.84  cents  per  c.  y.,  1900,  2486. 

Engineers. 

Chief  of  Engineers.  Reports,  93, 
258;  94,  238;  95,  267;  96,  232;  97,  299; 
98,  289;  99,  347;  1900,  398,  414. 

P"ngineer.s  in  Charge: 

Capt.  J.  H.  Willard,  1886-99.  Reports, 
93,1901;  94,  1415;  95,  1848;  (Maj.), 
96,  1565;  97,  1877;  98,  1575;  99,  1979. 

Maj.  T.  L.  Casey,  1900-.  Reports, 
1900,  2480,  2569. 

Assistants: 

H.  M.  Marshall.  Reports,  93,  1925; 
94,  1439;  95,  1860;  96,  1584;  1900, 
2489. 

J.  J.  Hoopes.     Report,  1900,  2491. 


«  For  allotments  of  approprintions,  sco  the  end  of  each  annual  report, 
fc $5,000  for  improvement  of  Sniphnr  River. 
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Legislation. 

Three  levee  districts  along  the  river 
created  by  acts  of  legislature  ofLouisiana, 
98,  1581;  99,  1983. 

Operations. 

l§9SI-93.  About  16,000  snacs  and 
other  obetructions  removed;  227 1. 1,  wing 
dams  built;  8,000  s.  y.  brush  and  willows 
cut;  several  wrecks  removed;  324,323  c.  y. 
levees  built,  98,  1907, 1908,  1915,  1916. 

About  4,000  snags,  etc.,  removed  from 
Little  River,  and  3,875  s.  y.  willows,  etc., 
cut. 

10,242  c.  y.  rock  excavated  at  Alexan- 
dria and  used  to  construct  dike  there  and 
repair  another,  98, 1919,  1920. 

1893-94.  About  25,500  sna^,  etc., 
removed;  285  1.  f.  wing  dams  bmlt,  sev- 
eral wrecks  removed;  17,350  s.  y.  brush 
and  wiUows  cut,  94,  1424,  1426.  79,000 
c.  y.  levees  built,  94,- 1425. 

3,483  c.  y.  rock  excavated  at  Alexan- 
dria and  used  to  raise  and  strengthen 
dikes  there,  94,  1425. 

Over  lOjCiOO  snags,  etc.,  removed  from 
between  Shreveport  and  Jefferson,  and 
1,300  s.  y.  willows,  etc.,  cut,  94,  1430. 

l§94-95.  About  32,000  snags,  etc., 
removed;  200  s.  jr.  brush  and  willows  cut; 
and  2,915 1.  f.  wing  dams  built.  Several 
wrecks  removed,  95, 1854, 1855.  261,455 
c.  y.  levees  built,  95,  1856. 

l§95-96.  About  9,000  8nag;s,  etc., 
removed;  205  1.  f.  pile  dike  built,  96, 
1572.  354,719  c,  y.  levees  built,  96, 
1575,  1576. 

Over  5,000  snags,  etc.,  removed  from 
Sulphur  River,  96,  1582. 

1  §96-9 7.  About  110,000 snags,  etc., 
removed;  over  3,500  s.  y.  brush,  etc., 
cut:  4,731 1.  f.  pile  and  brush  dams  built 
ana  several  vnrecks  removed,  97,  1881, 
1883,  1884. 

4,951  c.  y.  rock  excavated  at  Alexan- 
dria and  part  of  it  deposited  in  banks  in 
that  vicinity,  97,  1885. 

About  7,000 snags,  etc.,  removed  from 
Sulphur  River,  97»  1889. 

l§97-9§.  About  12,000  sna^,  etc., 
removed;  350  s.  y.  brush,  etc.,  cut;  3,719 
1.  f.  brush  dams  built  and  500  s.  y.  brush 
mattresses  laid,  98,  1578,  1579. 

8,089  c.  y.  rock  excavated  at  Alexan- 
dria and  some  of  it  deposited  in  banks 
in  that  vicinity,  98,  1580. 

l§9§-99.  Boats  repaired  and  about 
9,000  snags  and  other  obstructions  re- 
moved from  river;  66,445  c.  y.  Choctaw 
Bayou  levee  built;  and  247,400  c.  y.  of 
levee  built  at  and  above  Hervey  canal  in 
Red  River,  99,  1980,  1981. 

1  §99-1900.  About  5,000  obstruc- 
tions removed  from  river;  Scotts  Slough 


levee  built;  Choctaw  Bayou  levee  re- 
paired, and  in  cooperation  with  the  State 
of  Ijouisiana  closed  the  Tones  Bayou  out- 
let. Little  River,  at  Scopini  Cut-off,  1900, 
2480,  2483. 

Piiysleal  eliaraeteristles. 

Description  of,  93,  1901,  1909;  94, 
1420,  1430;  95,  1850;  96,  1569,  1580;  97, 
1878,  1882;  98,  1576. 

The  banks  of  the  river  for  hundreds  of 
miles  covered  with  a  heavy  growth  of 
timber,  caving  and  sliding  continually. 
Quantity  of  drift  during  high  stages  enor- 
mous, jams,  acres  in  extent,  forming  in 
a  few  hours.  93,  19(H;  94,  1419;  95, 
1851.  In  1897  Maj.  Willard  remarked 
that  the  drift,  the  shifting  and  changing 
channel  uncovering  snags,  etc.,  and  the 
caving  and  sliding  banks  would  necessi- 
tate snagging  for  many  years,  or  until  the 
banks  had  l)een  cleared  for  some  distance 
back,  the  banks  fixed,  and  the  floods  re- 
strained by  a  substantial  system  of 
levees,  97,  1885. 

Comparison  of  early  and  existing  con- 
ditions, 93,  1909;  94.  1431. 

Floods  and  flood  discharge,  93,  1911, 
1912;  94,  1422,  1426;  96,  1569;  97,  1880; 
98,  1579. 

Description  of.  Little  River  from  Sco- 
pini Cut-off  to  Knox  Point,  93, 1911;  95, 
1855.  Improving  by  its  own  natural 
movement,  95,  1855;  96,  1574. 

Descent  of  1.  w.  line,  contmuation  of, 
94,  1431 ;  95,  1878;  96,  1574. 

Discharge.  At  Shreveport,  93,  1923; 
Scopini  Cut-off,  93, 1923.  Tabulated  re- 
sults of  discharge  measurements  made 
near  Shrevejwrt  in  1891,  93,  1976.  Dis- 
charge observations,  93,  1984;  94, 1433, 
1438;  95,  1871. 

Sediment,  93,  1977;  94,  1449. 

High-water  marks,  93, 1978;  94, 1426. 

Elevation  of  zeros  of  water  gauges,  93, 
1984. 

Ix)w-water  marks,  94,  1441;  95,  1852, 
1861;  water  surfaces  at  various  points 
during,  96,  1867. 

Comparison  of  1.  w.  slope  from  Upper 
Falls  to  Alexandria,  94,  1447. 

Comparison  of  high  waters  of  1892-94, 

94,  1451. 
Borings  in  Ijed  of  river,  summary  of, 

95,  1872. 
Description    of,   Sulplmr    River,   96, 

1581. 

Description  of  Choctaw  Bayou  levee 
and  the  levee  districts  along  the  Red 
River,  99,  1981,  1983. 

Description  of  Red  River  physics 
(maps),  and  Scotts  Slough  Levee  and  oth- 
ers, 1900,  2489,  2491. 
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Private  irork. 

*  *  CanalH ' '  built  by  private  parties.  De- 
scription of,  98,  1909. 

Construction  of  levees  jointly  by  IT.  S. , 
riparian  States,  and  parishes.  Work 
performed  by  U.  S.  very  small  in  com- 
parison with  that  performed  by  the  other 
aj^ncies  (see  I^ojecis)^  98,  1914,  1915; 
94,  1434;  96,  1851,  1856,  1858, 1878;  96, 
1569,  1575,  1577;  97,  1885;  98,  1580, 
1582. 

Surveys  made  by  State  engineers  for 
levee  Unes,  97,  1887. 

Levees  built  by  State  and  local  levee 
boards  since  1892,  98,  1580. 

Louisiana  built,  1898-99,  79,304  c.  y.  of 
the  Choctaw  Bayou  Levee,  99,  1981, 
1985. 

State  of  Louisiana  in  cooperation  with 
the  U.  S.,  1899,  closed  the  Tones  Bayou 
Outlet,  Little  River,  at  Scopini  Cutnoff, 
1900,  2483. 

Projects. 

Principles  to  l)e  followed  to  save  what- 
ever has  been  done  for  improvement  of 
the  river  and  to  prevent  its  closure,  98, 
1905. 

Bv  Capt.  Willard,  1892,  for  snagging  in 
Little  River  and  dredging  of  pointe  where 
bottom  was  of  rei^iating  (^lav,  using  there- 
for $20,000  of  appropriation  of  1890  as 
provided  thereby,  98,  1911.  In  1893 
recommendation  that  dredging  l^e  sus- 
pended or  modified  was  approved,  98, 
1912. 

In  1893  Capt.  Willard  estimated  it 
would  cost  $30,000  to  construct  2,500  1.  f. 
revetment  in  front  of  Alexandria,  98, 
1920;  $25,000  for  construction  of  sills  and 
revetment  to  close  Tones  Bayou,  98, 1913; 
and  that  the  estimate  of  protecting 
Shreveport  Harbor  water  front  would  be 
not  less  than  $50,000,  98,  1921. 

By  Capt.  Willard,  1893-94,  for  removal 
of  obstructions  from  Cypress  Bayou  and 
the  lakes  between  Shreveport,  La.,  and 
Jefferson,  Tex.,  using  therefor  $5,000 
from  the  appropriation  of  1892  as  pro- 
vided thereby,  94,  1430. 

In  1894  Capt.  Willard  recommended 
that  serious  improvement  of  navigation 
be  commenced  at  an  early  date,  94, 1430. 

Bv  Capt.  Willard,  1895-96,  for  removal 
of  obstructions  from  Sulphur  River,  using 
therefor  $5,000  of  the  appropriation  of 
1894  Bs  provided  thereby,  96,  1581. 

In  1896  Capt.  Willard  recommended 
that  united  action  be  taken  by  the  (J.  S., 


the  States  interested,  and  the  local  levee 
boards  to  prevent  cut-offs,  and  for  proper 
care  and  protection  of  levees  during  pe- 
riods of  high  water,  96,  1578. 

Levee  system  at  1896.  De9cription  of 
and  condition,  96,  1579. 

I^vee  work,  estimated  amount  done 
and  to  be  done,  97,  1890.  Allotments 
for  (see  AppropriaUom,  allotinente  of  ap- 
propriations). 

In  1895-96  Capt  Willard  estimated  it 
would  cost  $300,000  or  a  little  more  to 
close  the  gap  in  the  Caddo  levee  system, 

96,  1580,  1581;  97,  1890. 

Under  acts  of  1892-94  a  plan  for  the 
improvement  of  the  river  was  authorized 
to  include  construction  of  a  substantial 
svstem  of  levees  to  restrain  the  greatest 
floods,  either  alone  or  in  partnersmp  with 
the  riparian  States,  to  confine  the  river 
to  the  adopted  channel,  thereby  improv- 
ing and  giving  ease  and  safety  to  naviga- 
tion. Begun  in  1892  by  an  endeavor  to 
put  the  levees  built  or  enlarged  up  to  a 
grade  of  about  3  f .  above  the  highest  flood 
of  record.  98,  1580. 

Purchase  of  elevator  dredge  at  reduced 
price,  96,  1572. 

Maj.  Casey  estimated,  1900,  it  would 
cost  $11,300  to  make  the  improvement, 
1900,  257a 

Surveys. 

Miscellaneous  surveys.  Shreveport 
Reach,  98,  1921.    For  levees,  96,  1856; 

97,  1887  (see  Private  work).  Resorvey 
of  Alexanaria  Reach,  96,  1575. 

Survey  of  the  river  ordered  by  act  of 
1886,  98,  1921;  94,  1439;  96,1860,1879: 
96,  1583.  Reconnoissance  to  test  and 
reset  gauges,  make  local  surveys,  and 
take  dischai^ge  observations,  96,  1860. 
Base-measuring  apparatus,  details  of,  98, 
1924.  Triangulation,  details  of,  98, 1935. 
Hypsometry,  98,  1944.  Description  and 
elevations  of  precise  bench  marks,  98, 
1951;  of  river  section  reference  points, 

98,  1957;  of  permanent  reference  points, 
98,  1972.  Topography,  details  of,  98, 
1974.    Hydrography,  details  of,  98. 1974. 

Examination  and  survey  of  Alexandria 
Harbor,  with  estimate  of  cost  of  improve- 
ment, if  any,  ordered  by  act  of  Mar.  3, 
1899,  made  by  Maj.  Casey,  1900  (report 
favorable),  (see  Projects) ^  division  en- 
gineer's report  unfavorable,  1900,  2570. 

Maps.  (Photographs,  plates,  etc.), 
98,  1908,  1920,  1926,  1954,  1984,  1990; 
94,  1440;  96,  1880;  1900,  2489. 
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RED  RIVER,  TEX.,  ARK.,  AIVD  L.A.— Ck>ntmued. 
Part  E.— Red  River,  above  Fulton,  Ark.     (See  Red  River.) 


Approprlatloni. 

1894,      $3,500,  95,  1884. 
1896,        3,000,  96,  1588. 

Total,      6,500 

Coinmeree. 

Limited,  98,2001;  95, 1883;  96,  1587. 

Eni^lneers. 

Chief  of  Engineers.  Reports,  98, 
260;  94,  240;  95,  268;  96,  234;  97,  300; 
98,  291;  99,  349;  1900,  401. 

Enoinbeb  in  Charge.  Capt.  J.  H. 
Willard,  188^.  Reports,  98,  1999;  94, 
1452;  95,  1881;  (Maj.)  96,  1587;  97, 
1895;  98,  1588;  99,  1991. 

Operations. 

lS9d-93.  About  1,200  snags  and 
other  obstructions  removed,  98,  2001. 

1  §94-95.  About  4,000  snags,  etc., 
removed,  95,  1883. 

l§97-9§.  Over  500  snags,  etc.,  re- 
moved, 98,  1588. 

1 89§-99.  About  100  snags  and  other 
obetructions  removed,  99,  IsSl. 


Physical  cliaracterlstl<;s.  (See 
Red  River,  below  Fulton. ) 

Description  of,  93,  2000;  95,  1882. 

Scouring,  98,  2001. 

Oscillations  on  this  part  of  the  river  so 
rapid  that  boats  frequently  make  but  one 
tnp  on  a  ri«>,  an<i  have  to  regulate  traffic 
by  the  quantity  and  duration  of  the  rain- 
fall, 98,  1588. 

Private  w^ork. 

By  direction  of  Capt.  Willard,  the  Tex- 
arkana  &  Fort  Smith  Rwy .  made  an  effort 
to  open  a  channel  through  the  bar  at  its 
bridge  north  of  Texarkana,  95,  1883. 

Projects. 

By  Maj.  Willard,  for  combination  of 
work  under  this  head  with  that  for  the 
river  below  Fulton,  snagging  operations 
for  the  latter  work  not  to  cease  at  Fulton, 
but  be  carried  up  above  until  appropria- 
tion therefor  should  be  exhausted,  96, 
1588;  97,  1895. 

Act  of  Mar.  3,  1899,  providing  for  con- 
tinuing operations  under  the  general  title 
"Improving  Red  River,"  99,  1991. 


Part  F.— Red  River ,  Slireireport,  lia.,  to  Fulton,  Ark.  Connec- 
tions nrlth  Clear  Lake,  Black  Bayou,  Red  Bayou,  Black  Lake, 
and  Kelly  Bayou. 


Engineers. 

Chief  op  Engineers.    Report,  87, 203. 
Enoinebb  in   Charge.    Capt.   J.   H. 
Willard.    Report,  87, 1490. 

Physical  characteristics. 

Description  of  the  lakes  and  bayous, 
with  their  obetructions,  87,  1490. 


Survey. 

Examination  ordered  by  act  of  Aug.  5, 
1886,  made,  1887,  under  direction  of  Capt. 
Willard  (report  unfavorable),  87,  1490. 


Part  O.— Red  River,  Tex.,  mouth  of  the  Klamlchl  River  to  the 

mouth  of  Blue  River. 


Commerce. 

The  commerce  of  Upper  Red  River  en- 
tirely local,  1900,  2569. 

Engineers. 

Chief  op  Engineers.  Reports,  99, 
362;  1900,  414. 

Engineer  in  Charge.  Maj.  J.  H. 
Willard,  1900-.    Report,  1900,  2565. 


Physical  characteristics. 

Description  of,  1900,  2566. 

Surveys. 

Examination  mouth  of  the  Kiamichi 
River  to  the  mouth  of  Blue  River,  or- 
dered by  act  of  Mar.  3,  1899,  made,  1899, 
by  Maj.  Willard  (report  unfavorable), 
1900,  2565. 


Part  H.—Cypress  Bayou,  La.  and  Tex.    (See  Part  A.) 


Appropriations. 

1886,  $18,000,  86,  1348. 
1890,  10,000,  91,  2022. 
1892,  2,000,  92,  1671. 
1894,  10,000,  M,  1889. 
1896,   5,000,  96,  1591. 

Total,    45,000 


Commerce. 

Description  of,  98,  2071;  97,  1899. 
Limited,  93,  2068,  2071. 

Enfj^lneers. 

Chief  of  Engineers.  Reports,  80, 
151;  81,  212;  82,  209;  88,  218;  84,  223; 
85,  233,  244;  86,  229;  87,  194,  203;  88, 
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RED  RITER,  TESL.,  ARK.,  AIVD  L. A. —Continued. 
Part  H.— Cypress  Rayou,  l«a.  and  Tex.— Continued. 


177;  89,  208;  00, 195;  91,  248;  92,  240; 
93.  271;  95,  269;  96,  234;  97,  301;  98, 
292;  99,  350;  1900,  401. 

EXGINEEBS  IN  ChAROE: 

Maj.  W.  H.  H.  BenyauTxi,  1874-83. 
Reports,  80,  1280;  81,  1428;  82,  1561. 

Maj.  A.  M.  Miller,  1883-85.  Reports, 
83,  1161;  84,  1332. 

Capt.  E.  Bergland,  1885-86.  Reports, 
85,  1493,  1552;  86,  1347. 

Capt  J.  H.  Willard,  1886-99.  Reports 
87,  1453,  1494;  88,  1343;  89,  1595;  90, 
1826, 1914;  91,  2021;  92,  1668;  93,  2065; 
95, 1885;  (Maj.)  96, 1589;  97,  1896;  98, 
1589;  99,  1992. 

Maj .  T.  L.  Casey,  1900-.  Report,  1 900, 
2502. 

Assistants: 
F.  S.  Burrowes.     Report,  85,  1553. 
H.  M.  Marshall.     Report,  93,  2074. 
R.  Elflein.    Report,  98,  1590. 

Operations. 

1870-80.  2,102  stumps  and  snags 
removed  from  channel,  326  trees  cut 
down,  80, 1280. 

l§§4-§5.  335  trees  cut,  60  snags  re- 
moved, 315  f.  of  sand  bars  washed  out, 
85,  1493. 

l§S6-§7.    Rebuilding  dredge  boat, 

87,  1453. 

18§T-§8.  102,704  c.  y.  earth,  etc., 
and  2,150  logs  and  snags  removed  from 
the  channel,  825  1.  f.  brush  dams  built, 
and  560  trees  removed  from  the  ])ankH, 

88,  1344. 

l§§9-90.  26,359  c.  y.  dredge<l  from 
the  channel,  4,200  trees  cut,  210  stumps 
and  trees  removed  from  channel,  90, 1827. 

l§9§-99.  About  8,800  snags  and 
other  obstructions  removed  from  bayou, 
and  50,000  s.  y.  willows  and  brush  cut, 
99,  1993. 

Physical  characteristics. 

Description  of,  90,  1917;  93,  2066; 
98,  1590. 

Elevation  of  water  surfaces,  93,  2075, 
2076. 

Sediment,  93,  2081. 

High- water  marks,  93,  2082. 

Discharge  observations,  93,  2082. 


Low  stage  in  Red  River  prevented 
entrance  therefrom  of  plant  for  improv- 
ing the  bayou  in  1897-98,  98,  1590. 

Plans.    ( See  Projects, ) 

By  Maj.  Howell,  1874,  dam  across  the 
lake  at  Albany  Point  and  excavation  of 
cut  through  to  Red  River;  estimate, 
$372,580,  80,  1281 ;  87,  1454,  1494. 

Projects.     (See  Plans.) 

History  of  projects  ana  plans  for  im- 
provement, 90,  1914. 

By  Capt.  Howell,  1872,  removal  of 
obstructions  and  clearance  of  a  channel; 
estimate,  $50,000,  73,  622.  Completed 
in  188a  80,  1280;  86,  229. 

By  Capt.  Bergland,  1885,  straightening 
and  marking  channel,  cutting  stumps, 
and  reopening  cuts  by  dredging;  estimate, 
$18,000,  85,  1494;  87,  194. 

Capt.  Willard,  1893,  estimated  it  would 
cost  $375,000  to  improve  the  lakes  and 
bayou  by  lock  and  dam  system,  93,  2068. 

Congress  made  an  appropriation,  1894, 
for  dredging  and  removing  obstructions 
and  straightening  channel  TOtween  Jeffer- 
son, Tex.,  and  Shreveport,  La.,  on  rec- 
ommendation of  Capt.  Willani  in  his 
report  of  1893,  95,  1886;  97,  1897. 

Surreys. 

Ordered  by  act  of  July  5,  1884,  of 
Cypress  Bayou  and  lakes  between  Jeffer- 
son, Tex.,  and  Shreveport,  La.,  made, 
1885,  under  direction  of  Capt.  Bergland, 
86,  1552. 

Examination  ordered  by  act  of  Aug.  5, 
188(),  made  under  direction  of  Capt.  Wil- 
lard, 87, 1494. 

Survey  to  ascertain  whether  the  navi- 
gation of  the  bayou  and  connecting  lakes 
could  be  materially  and  permanentl v  im- 
proved by  a, system  of  locks  and  dams, 
and  if  favorable  the  cost  thereof,  ordered 
by  act  of  Sept.  19,  1890,  made  under 
direction  of  (Japt.  Willard.  Final  report 
(unfavorable)  submitted  in  1893.  98, 
2065.  Tabulated  results  of  tertiary  tri- 
angulation,  93,  2077;  precise  levels,  93, 
2078;  bench  marks,  93,  2079. 

MAI'S.     93,  2068,  2080. 


RED  RITER  OF  THE  IVORTH,  DAK.  and  MllVlV.     (See  Red  Lake 

River y  Minn.) 

Parts.  Appropriations. 

A.— Red  River  of  the  North,  Minn,  and  Dak $268,000 

B.— Red  River  of  the  North,  Goase  Rapidn,  Dak.  and  Minn 60,000 

C— Red  River  of  the  North  and  tributariCH  nt>ovc  Fergus  Falls  and  Crookston,  Minn.,  and 

Big  Stone  Lake.  Minn,  and  P  Dak 

D.— OtterTail  I^ikojind  River   Minn 8.000 

Total 311,000 
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REB  RIVER  OF  THE  NORTH,  OAK.  AND  RINIV.— Contlnue<l. 
Part  A;—Red  Rlirer  of  the  North,  Ullnn.  and  Dak. 


Approprlatlonii. « 

1876,  110,000,  77,  87. 

1878,  30,000,  78,  100. 

1879,  25,000,  70,  1.%. 

1880,  20,000,  80,  15^5. 

1881,  18,000,  81,  1757. 

1882,  10,000,  82,  1822. 
1884,  10.000,  84,  1611. 
1888,  20,000,  88,  1555. 
1890,  25,000,  90,  2090. 
1892,  25,000.  92,  1845. 
1894,  15,000,  96,  21^). 
1896,  20,000,  96,  1858, 
1899,  25,000,  99,  2201. 
1899,  fr  5,000,  1900,  2828. 

Total,  258.000 

€oininer€€\ 

Important,  74,  298;  75,  372;  78,  730, 
732. 

Comparative  stateniont  of  freijjht 
moved  by  steam boat^)  from  1879  to  1891, 
92,  1849. 

940  B.  m.  would  probably  \ye  l)enefited 
by  improvement  oi  Red  Lake  River,  and 
improvement  recommended  after  exam- 
ination of  1895,  95,2211. 

After  examination  of  1897  the  Chief  of 
Engineers  recommended  a  survey  to  ob- 
tain commercial  data,  etc.,  that  would 
determine  worthiness  of  Red  Lake  River 
for  improvement,  97,  2174. 

Description  of,  1900,  2819. 

Engineers. 

Chief  op  Engineers.  Reports,  78, 
51;  74,  58;  75,  63;  77,  87;  78,  100;  79, 
136;  80,  181,  183;  81,  244,  247;  82,  239; 
83,  247;  84,  248;  85,  270;  86,  261;  87, 
228,  230;  88,  204,  206;  89,239;  90,  214; 
91,  272;  92,  261;  93,  293;  94,  268;  95, 
299,  301;  96,  258;  97,  330,  333;  98,  320: 
99,  382,  385;  .1900,  439,  441,  443. 

Enginebbs  in  Charge: 

Maj.  F.  U.  Farquhar,  1873-78.  Re- 
ports, 74,  295;  75,  370;  77,  375;  78, 
729  730. 

Capt.  C.  J.  Allen,  1879-  90.  Report*', 
79,  1189;  (Maj.)  80,  1583;  81,  1756, 
1828;  82,  1820;  83,  1448;  84,  1610;  85, 
1742;  86, 1496;  87,  1712, 1733;  88,  1552, 
1584,  1586;  89,  1806.  , 

Maj.  W.  A.  Jones,  1890-97.     Reports,  . 
90,  2093;  91,  2210;  92,  1843;  93,  2282, 
94,  1728;  95,  2197,  2211;  (Lt.  Col.);  96, 
1856  97,  2158,  2173. 

Capt.  F.  V.  Abbott,  1898-.  Report^, 
98,  1827;  (Maj.)  99,  2200;  1900,  2814, 
2828,  2841. 


Assistants: 

I).  \V.  Wellman,  74,  295. 

M.  E.  Schmidt,  75,  370. 

('-.  J.  Morris,  78,  732. 

C.  Wanzer,  Reports,  79,  1192;  80, 
15S6;  81,  1757;  82,  1822. 

K.  Davenport.  Reports,  82, 1824;  83, 
1450;  87, 1716, 1719, 1734;  88, 1553, 1585; 
90,  2096;  91,  2212;  92,  1845,  1847;  93, 
2284,2285;  94,  1730;  95,2199;  97,  2161; 
98,  1830;  99,  2202;  1900,  2817. 

Lei^al  proeeedlni^fi. 

Prosecution  of  the  Northern  Pacific 
R.  R.  for  refusing  to  abate  trouble  duo  to 
a  larjje  landslide  caused  by  it,  seriously 
()})Htructing  the  river  close  to  Grand 
Forks,  98,  1827. 

An  injunction  was  obtained  preventing 
further  efforts  by  the  Northern  Pacific 
R.  R.  to  raise  their  Grand  Forks  embank- 
ment, 99,  2201. 

Operattond. 

lN77-7§,  Removal  of  obetructions 
froom  Moorhead  to  Frog  Point,  78,  100, 
729. 

187§-79.  Dredge  built;  removal  of 
11,631  c.  y. ;  obstructions  removed  from 
9  miles  of  the  river,  79,  135,  1189,  1109, 
1192. 

1879-§0.  57,610  c.  y.  dredged,  219 
snags  and  4,151  overhanging  trees  re- 
moved, 80,  1584. 

1§I90-§1.  43,561  c.  y.  dredged  and 
254  snags  and  trees  removed,  81,  1756. 

l§!lI-§3.  53,217  c.  y.  dredged,  82, 
1821. 

1 8§»-§3.  112,539  c.  y.  dredged,  335 
stumps  and  snags  and  321  c.  y,  bowlders 
removed,  83,  1449. 

]§§4-§5.  36,138  c.  y.  dredged,  85, 
1743. 

i8§5-§6.  36,303  c.  y.  dredged  and 
4,550  1.  f.  of  training  dam  built,  86, 1497. 

188^-87.  7,174  c.  y.  dredgeji  from 
shoals;  13,822  1.  f.  wing  dams  built,  87, 
1718. 

1887-88.  26,886  c.  y.  dredged;  618 
1.  f.  wing  dams  built;  9  trees  and  30  c.  y. 
rock  removed  from  the  channel,  88, 1552. 

1888-89.  40,767  c.  y.  dredged;  7,798 
1.  f.  wing  dams  built,  89,  1807. 

1889-90.  36,908c.  y.  dredged;  1,450 
1.  f.  wing  dams  built;  8,125  1.  f.  training 
dams  built,  90,  2094. 

1890-91.  44,535  c.  y.  dredged,  and 
9,525  1.  f.  of  wing  and  training  dams  built, 
91   2211. 

1891-92.     100,442  c.  y.  dredged,  and 


a  1886,  946,947.65,  86. 1499.    Transferred  from  Red  River  of  the  North  at  Goose  Rapids,  87, 1722. 
b Red  Lake  and  Red  Lake  River,  Minn.    (Survey.) 
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23,695  ].  f.  of  wing  dams  and  training 
walls  built,  92,  1844. 

1S03-93.  Over  65,000  c.  y.  dredged 
and  placed  in  wing  and  training  dams, 
93   2283 

i  §93-94.      Nearly     15,000     c.     y. 
dredged  and  placed  in  training  dams; 
some  bowlders,  snags,  and  other  obstruc-  i 
tions  removed,  94,  1729.  I 

1  §94-95.    Plant  repaired.      Nearly 
19,000  c.  y.  dredged  and  placed  in  train-  | 
ing  and  wing  dams.     96,  2198. 

1  §95-96.  Over  4,600  c.  y.  dredged 
and  placed  in  training  dams,  96,  1858. 

l§96-97.  O^er  26,000  c.  y.  dredged; 
small  derrick  plant  built;  bowlders  and 
other  obstructions  removed,  97,  2159. 

l§97-9§.  Some  dredging  done  and 
some  bowlders,  etc.,  removed  from  Red 
River,  98,  1827,  1828. 

l§9§-99.  Repairs  made  to  plant, 
99  2201. 

i §99-1900.  37,700  c.  y.  dredge<l; 
14,576  bowlders  and  1,794  snags  and 
other  obstructions  removed,  1900,  2818. 

Physical  eliaraeterlstlcs. 

Descriptions,  74,  295,  296;  75,  370, 
371;  78,  730;  79,  1192. 

Rainfall,  74,  296. 

List  of  obstructions,  74,  297;  75,  371; 
78,  730. 

Hypothesis  by  Maj.  Warren  that  the 
Minnesota  River  once  drained  this  valley 
and  carried  its  waters  into  the  Mississippi, 
75,  389-392,  394. 

River  subject  to  landslides  which  can 
not  l)e  anticipated,  94,  1729,  and  were 
unusually  numerous  in  1894-95,  blocking 
the  channel  for  50  or  60  miles  north  of 
Grand  Forks,  95,  2198. 

Ice  sinking  snag  boat,  97,  2159. 

Description  of,  Red  Lake  River,  a 
drainage  outlet  of  Red  Lake.  The  river 
is  a  tril)utary  of  Red  River  of  the  North. 
Effect  of  regulation  of  water  supply.  95, 
2211;  97,  2174,  2175. 

Red  River  of  the  North  is  formed  by 
the  confluence  at  Breckenridge  of  the 
Bois  de  Sioux  and  Ottertail  rivers,  1900, 
2842. 

Description  of,  banks  of  the  river, 
floods  (1882-97),  Red  Lake  system,  site 
for  reservoirs,  and  landslides,  1900, 
2842,  2844,  2845. 

Connection  during  flood  sta^  between 
Red  Lake  and  Clearwater  River,  1900, 
2830.     Run-off,  1900,  2830. 

Plans.     (See  Projects.) 

By  Maj.  Farquhar,  1874,  Red  River, 
between  Goose  Rapids  and  Frog  Point, 


lock  and  dam  at  Gooee  Rapids,  dredf^ng 
on  bars,  removal  of  bowlders  from  rapids, 
snags,  and  overhanging  trees;  estimate, 
$212,308;  more  detailed  surveys  required 
to  perfect  plan,  74,  297,  298. 

By  Maj.  Allen,  1887,  Moorhead  to  Fer- 
gus Falls,  contraction  works  and  removal 
of  snags,  lx)wlders,  and  leaning  trees; 
estimate,  $22,663.98,  88,  1587. 

Private  (corporate  and   State) 
iirork. 

Drainage  work  being  done  by  the  State 
of  Minnesota  and  the  Great  Northern  R. 
R.,  showing  such  drainage  to  be  possible 
but  expensive;  spring  floods  possibly  ex- 
aggerated by  this  very  drainage  work, 
1900,  2846. 

Projeeti.    ( See  Plans. ) 

By  Maj.  Farquhar,  1878,  Breckenridge 
to  northern  boundary  line,  dredging,  re- 
moval of  obstructions,  and  construction 
of  lock  and  dam  as  follows:  Raft  and  fiat- 
boat  navigation,  Breckenridge  to  Moor- 
head, $22,664;  improvement  of  river  from 
Moorhead  to  Goose  Rapids,  $4,428;  lock 
and  dam  below  Goose  Rapids,  $219,288; 
from  Goose  Rapids  to  Frog  Point,  $32,880; 
from  Frog  Point  to  Iwundary  line,  $85,338. 
Amessite  estimates,  $364,598. 

By  Capt.  Allen,  1879,  reducing  cost  of 
lock  and  dam  to  $190,000;  reduced  total 
estimate  to  $3:^5,310,  79, 1191;  81,  1757. 
Revised  to  $179,310  in  1883,  83,  1450; 

87,  1712. 

In  1887  the  cost  of  completing  the  im- 
provement was  estimated  at  $79,598.37, 

88,  204;  91,  2210. 

In  1893  Maj.  Jones  estimated  it  would 
require  $67,320,  or  $307,320  from  com- 
mencement of  the  work,  to  complete  the 
existing  project,  an  increase,  due  to  8-hour 
law  and  mcre&se  in  quantity  of  dredged 
material,  93,  2282. 

By  Maj.  Jones,  1895,  for  iniprovement 
of  Red  Lake  River,  between  Tnief  River 
Falls  and  Red  Lake,  by  removal  of  bowl- 
ders and  a  bar,  for  which  Congress  allotted 
$5,000  in  1896,  96,  1857. 

Survey§. 

By  D.  W.  Wellman,  from  Moorhead  to 
Pembina,  73,  51 ;  74,  58,  295. 

By  M.  E.  Schmidt,  examination  from 
Moorhead  to  Breckenridge,  75,  370. 

By  C.  J.  Morris,  1877,  examination  from 
Frog  Point  to  northern  boundary  of  the 
U.  S.,  78,  100,  730. 

Examination,  Fargo,  Dak.,  to  Brecken- 
ridge, Minn.,  order^  by  act  of  June  14, 
1880,  made,  1880,  under  direction  of  Capt. 
Allen,  81,  1828. 
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Examination,  Moorhead  to  Fergus 
Falls,  Minn.,  ordered  b^  act  of  Aug.  5, 
1886,  made  under  direction  of  Maj.  Allen 
(report unfavorable),  87, 1733;  88,  1586. 

Examination  of  Red  Lake  River  with  a 
view  to  improving  it  from  Thief  River 
Falls  to  Rea  Lake,  ordered  by  act  of  Aug. 
17,  1894,  and  made,  1895,  by  Maj.  Jones 
(report  favorable),  95,  2211.  Another 
was  made,  1897,  by  Lt.  Col.  Jones  with  a 
view  to  the  construction  of  a  dam  and 
locks  at  the  outlet  of  the  lake,  ordered  bv 
act  of  June  3, 1896  (report  favorable),  97, 
2173. 

Examination  of  river  with  a  view  of 
ascertaining  what  improvement,  if  any, 
should  be  made  to  govern  and  repress 


floods,  and  to  prevent  undue  erosion  of 
banks,  ordered  by  act  of  Mar.  3,  1899, 
made,  1899,  by  Maj.  Ablx)t  (report  un- 
favorable), 1900,  2842. 

Survey,  Red  Lake  and  Red  Lake  River, 
Minn.,  with  a  view  to  the  construction  of 
a  dam  with  locks  at  the  outlet  of  the  lake, 
for  the  purpose  of  improving  the  naviga- 
tion of  the  Red  River  of  the  North  and 
Red  Lake  River,  Minn.,  and  estimating 
the  cost  of  improvement  ordered  by  act 
of  Mar.  3, 1899,  progrefls  report  8ubmitte<l, 
1900,  by  Maj.  Ablwt  (final  report  to  be 
made  when  a  sufficiently  prolonged  record 
of  the  run-off  is  secured),  1900,  2830. 

Maps.    95,  2212. 


Part  R.— Red  River  of  the  North,  at  Ooose   RapidH,  Dale,  and 

Hinn. 


Appropriations. 

1881,  $20,000,  81,  1761. 

1882,  30,000,  82, 1828. 


Total,  fl  50,000 

Commerce. 

Increase  in  transportation  of  grain  since 
commencement  of  improvement  in  1879, 
81,  1760. 

Eniifineers. 

Chief  of  Engineers.  Reports,  81, 
244;  82,  240;  88,  248;  84,  248;  85,  271; 
86,  262;  87,  229;  91,  274. 

Engineers  in  Charge: 

Maj.  C.  J.  Allen,  1881-88.  Reports, 
81,  1760;  82,  1827;  83,  1454;  84,  1612; 
85,  1745;  86,  1500;  87,  1721;  88,  1555. 


Maj.  W.  A.  Jones,  1891.  Report,  91, 
2220. 

Projects. 

By  Maj.  Allen,  1879,  lock  and  dam  at 
Goose  Rapids  having  a  lift  of  12  f.  P^ti- 
mate  $219,288.  79, 1191;  81,  1760;  87, 
1721. 

In  1884  revised  plans  and  estimates 
submitted,  84,  1613;  87,  1722. 

The  total  amount  appropriated  up  to 
1887  being  considered  too  small  to  war- 
rant the  commencement  of  operations, 
appropriations  were  transferred,  in  1887, 
to  the  general  improvement  of  the  Red 
River,  87,  1722. 

After  a  reexamination  in  1891  Maj. 
Jones  reported  that  the  Red  River  of  the 
North  was  not  worthy  of  a  slack- water 
improvement  at  Goose  Rapids,  91,  2221. 


Part  €.— Red  River  of  the  Norths  and  tributaries  above  Fergus 
Falls  and  Crookston,  Mlinn.,  and  Rig  Stone  Lake,  Minn,  and  8. 
Dak. 


Commerce. 

Commercial  interests,  92,  1862. 

Engineers. 

Chief  of   Engineers. 
274;  92,  262,  1853. 

Engineers  in  Charge: 
Maj.  W.  A.  Jones,  1892. 

1853,  1863. 
Col.  O.  M.   Poe,  1892. 

1862. 


Reports,   91, 

Reports,  92, 
Report,   92, 


Physical  characteristics. 

Description  of,  92,  1855. 

Description  of.  Red  River  of  the  North, 
with  tributaries,  and  Big  Stone  hake  and 
lake  Traverse,  92,  1855. 


Plans. 

By  Maj.  Jones,  1892,  two  reservoir  sys- 
tems at  Red  Lake  and  Lake  Traverse,  at 
the  headwaters  of  tributaries  to  the  Red 
River  of  the  North,  to  diminish  theeffects 
of  floods,  and  to  store  water  for  use  at 
low  stages  in  the  Red  River  system;  esti- 
mate, $8(K),000,  92,  1872. 

In  1892  the  Chief  of  Engineers  did  not 
consider  the  river  worthy  of  improve- 
ment to  this  extent,  92,  1854. 

Surrey. 

Ordered  by  act  of  September  19,  1890^ 
made,  1892,  under  direction  of  Maj. 
Jones,  92,  1863. 


a  See  footnote  to  appropriation,  Part  A. 
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Part  D.— Otter  Tall  Lake  and  River,  Minn.    (See  Red  River  of  the  North. ) 


Approprlatlonn. 

1899,  $3,000  (surveys),  1900,  2830. 

Chief   op    Enginberh.     Report,   07, 
333;  1900,  442. 
Engineers  in  Charge: 

Lt.  Col.  W.  A.  Jones,  1897.  Report, 
97  2172. 

Maj.  F.  V.  Abbot,  1900>.  Report, 
1900,  2830. 

Assistant.  T.  M.  Fowble.  Report, 
1900,  2833. 

Phyilcal  eharaeterlitlcii. 

Description  of.  The  lake  one  of  the 
largest  of  a  group  near  the  headwaters 
of  Red  River  of  the  North.  Nearly 
8,600,000,000  c.  f.  could  probably  »)e  col- 
lected in  an  average  year,  and  this  water 
could  probably  be  utilized  to  increase  the 
depth  of  the  river  for  a  portion  of  its 
length  by  2  or  3  f.,  and  control  of  it 


would  save  the  adjacent  lands  from  de- 
structive flocxis,  97,  2173. 

Description  of  locality,  general  fea- 
tures, reservoir,  and  dam  sites,  watershed, 
and  area  and  capacity  of  reservoir,  1900, 
2833. 

Surreys. 

Examination  for  the  construction  of  a 
dam  at  lake  outlet  to  improve  navigation 
of  Red  River  of  the  North  oniered  by  act 
of  June  3,  1896,  made,  1897,  by  Lt  Col. 
Jones  (re|)ort  favorable  to  a  survey),  97, 
2172. 

Survey  with  a  view  to  the  construction 
of  a  dam  at  the  outlet  of  the  lake,  for  the 
purpose  of  improving  the  navigation  on 
Red  River  of  the  North,  Minn.,  and  esti- 
mating the  cost  of  improvement,  ordered 
by  act  of  Mar.  3,  1899,  report  on  prelim- 
inary examination  made,  1900,  under 
direction  of  Maj.  Abbot  (examination  to 
be  continued),  1900,  2832. 


REDWOOD   CREEK   AIVD   HARBOR,  CAL.. 


Appropriations. 

1884,  $3,000,  86,  2339. 
1886,  5,000,  86,  1915. 
1888,  7,400,  88,  2108. 
1890,  8,000,  90,  2954. 


Total,  23,400 

Commerce. 

Description  of,  97,  3350. 

In  1896-97  the  commerce  of  the  upper 
part  of  the  stream  was  of  small  value,  97, 
3350. 

Contract. 

18§7.  M.  J.  Madison,  dredging,  24 
cents  per  c.  y.,  87,  2425. 

Eni^lneers. 

Chief  of  Engineers.  Reports,  84, 334; 
86,  358;  86,  352;  87,  318;  88,  291;  89, 
345;  90,311;  91,390,393,2966;  92,367; 
93,  421;  94,  394;  96,  432;  97,  488. 

Engineers  in  Charge: 

Lt.  Col.  G.  H.  Mendell,  1882-1889.  Re- 
ports, 84,  2204;  86,  2338;  86,  1914;  87, 
2424;  (Col.)  88,  2108. 

Lt.  Col.  W.  H.  H.  Benyaurd,  1889-1895. 
Reports,  89,  2472;  90,  2897;  91,  2953, 
2966;  92,  2623;  98,  3225;  94,  2509;  96, 
3265. 


Maj.  C.  E.  L.  B.  Davis,  1897.    Report, 

97,  3349. 

Assistants* 
Lt.  C.  F.  Palfrev.     Report,  84,  2204. 
F.  C.  Turner.     Report,  97,  3351. 

Operations. 

1886-87.  19,000  c.  y.  dredged,  87, 
2424. 

1887-88.  10,000  c.  y.  dredged,  88, 
2108. 

1888-89.  36,000  c.  y.  dredged,  89, 
2472. 

1899^90.  16,600  c.  y.  dredged,  90, 
2898 

1891-92.  40,845  c.  y.  dredged,  92, 
2623. 

1893-93.    Aboutl3,000c.y.  dredged, 

98,  3225. 

Projects. 

By  Col.  Mendell,  1882,  channel  from 
the  city  of  Redwood  to  San  Francisco 
Bay,  1  mile,  h.  w.  depth  of  7f.;  estimate 
$15,000,  84,  2244. 

By  Lt.  Col.  Benvaurd,  1890,  channel 
50  f.  wide  and  3  f.  deep  at  m.  1.  w.,  low^er 
end  of  the  Tannery  Bend  to  the  wharves 
at  Redwood,  91,  2967;  93,  3225. 

In  1896  Maj.  Davis  estimated  it  would 
coBt$8,400  to  improve  the  creek,  97, 3350. 
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Surreys. 

Examination  ordered  by  at^t  of  Aug.  2, 
1882,  made,  1882,  under  direction  of  L\. 
Col.  Mendell,  84,  2204. 

Examination  of  Redwooil  Creek  or- 
dered by  act  of  Sept.  19,  1890,  made, 
1890,  under  direction  of  Lt.  Col.  Benyaurd 
(report  unfavorable),  91,  2966. 


Examination  made,  1892-93,  by  Lt. 
(^)l.  Benyaurd,  03,  3225. 

Survey  ordered  by  act  of  June  3,  1896, 
made  in  that  year  under  the  direction  of 
Maj.  Davis  (see  l^ojects),  07,  3349. 


REEDY  ISLAND  HARROR  (PORT  PENN),  DEL..     (See  Chester  Har- 
bor ^  Pa.;  Delaware  jRiirr,  New  Jersey  and  Pennsylnmin.) 


Appropiiatfonii. 

1827,  «$100,  act 
o4,413,  act 

«>  10,000,  act 
^4,000,  act 

&  10,000,  act 
«>4,000,  act 
66,133,  act 
^6,000,  act 

^51,090,  act 


1828, 
1830, 
1831, 
1832, 
1833, 
1834, 
1835, 
1852, 


Mar.  2. 
May  23. 
Apr.  23. 
Mar.  2. 
July  3. 
Mar.  2. 
June  28. 
Mar.  3. 
Aug.  30. 


Total,      95,736 


Commerce. 

Importance  of  Reedy  Island  as  an  ice 
harbor,  71,  693;  70,  73. 

Defense. 

Fort  Delaware,  in  vicinity,  71,  694; 
70,446. 

Eiiiineers. 

Chief  of  Enginesrs.  Reports,  66,  7; 
67,  43;  68,  63;  71,  79;  70,  73. 

Enginebbs  in  Charge: 

Col.  J.  D.  Graham,  1865.  Report, 
66,  37. 

Lt.  Col.  C.  8.  Stewart,  1867-71.  Re- 
ports, 67,  440;  68,  703. 


Lt.  Col.  J.  D.  Kurtz,  1871.  Report, 
71,  693. 

Col.  J.  N.  Macomb,  1879.  Rejwrt, 
70,  444. 

Assistant.  R.  M.  Bache,  67,  440; 
68,  703. 

liCifiHlatlon. 

Fifty  acres  on  the  northern  end  of 
Reedy  Island  and  the  ice  harbor  itself 
cede(i  to  the  (lovernment  l)y  the  general 
assembly  of  Delaware,  187  ,  70,  445. 

Operatlonf. 

1M53*  Piers  constructed  to  serve  as 
a  harbor  of  refuge  from  floating  ice,  68, 
703;  condition  of  the  work  in  1871,  71, 
693;  in  1879,  70,  73. 

Plans. 

By  Lt.  Col.  Stewart,  pier  extension  and 
repairs;  estimate,  $132,000,  68,  705. 

fey  Lt.  Col.  Kurtz,  pier-work,  forming 
an  ice  harlwr;  estimate,  $190,000,  70, 694. 

Project. 

Piers,  1 853,  to  form  a  harbor  of  refuge 
from  floating  ice,  68,  703. 

Surrey. 

By  R.  M.  Bache,  under  the  direction 
of  Lt.  Col.  Stewart,  67,  42,  440;  68,  703. 


REELFOOT  LAKE.     ( See  M'mmippi  River, ) 

REHOBOTH  BAY,  DEL.     (See  Chincoleague  Bay  to  Delaware  Bay,) 

REPAIR  A]%^D  PRESERTATIO^\     {^i>eQ  Examinations,  etc) 

RITER,  TEIVIV. 

Physical  characteristics. 

Description  of,  1000,  3075. 

Surveys. 

Examination,  mouth  to  Dayton,  or- 
dered by  act  of  Mar.  3,  1899,  made,  1899, 
under  direction  of  Maj.  Kingman  (report 
unfavorable),  1000,  3075. 


Commeree. 

Unimportant,  1000,  3075. 

Eni^lneers. 

Chief  op  Engineers.  Reports,  00, 
410;  1000,  469. 

Enqineer  in  CnAR(JE.  Maj.  D.  C. 
Kingman,  1899-1900.  Report,  1000, 
3074. 


a  Piers  ftt  Port  Pcnn,  Marcus  Hook,  Ft.  Mifflin. 

fcPort  Penn,  New  Oiistlc,  Marcus  Hook,  and  Chester  harbors. 


9207—02 
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RICHjHOIVD.     (See  Double  Bayou,  Tex.;    Kennebec  Rivera  Me,;   THnily  River, 

Tex.;  Went  GalveaUm  Bay,  Tex.) 

RICHMOMD  HARBOR,  KENNEBEC  RIVER,  ME. 


Appropiiatloni. 

1881,  $10,000,  81,  478. 

1882,  10,000,  82,  495. 


Total,    20,000 

Contracts. 

1§81.  J.  Ginn,  nibblestone,  $1  per 
t.,  81,  478.  S.  F.  Purington,  dredging, 
29  centfl  per  c.  y.,  81,  478. 

1§§9.  Kennebec  Dredging  Co., 
dredging,  40  cents  i>er  c.  y.,  83,  416. 

Eng^lneers. 

Chief  of  Enginebra.  Reports,  80, 
72;  81,  66,  77;  82,  66;  88,  61. 

Engineers  in  Charge: 

Col.  G.  Thorn,  1880-83.  Reports,  81, 
476,  479;  82,  493. 

Col.  C.  E.  Blunt,  1883.  Report,  83, 
415. 

Assistant.  Lt.  W.  T.  Rossell.  Re- 
port, 81,  480. 


Operations. 

lMliil-93.  3,124  t.  nibblestone  de- 
livered in  Swan  Island  wing  dam;  5,300 
c.  y.  dredged  at  foot  of  Swan  Island,  82, 
494. 

l!l§3<§3.  38,977  c.  y.  dredged  at 
head  and  foot  of  Swan  Island  and  at 
Uatche's  Rocks,  completing  projected  im- 
provement, 83,  416. 

Projects. 

By  Col.  Thom,  1880,  increasing  depth 
to  11  f.  m.  1.  w.,by  dredging  at  foot  of 
Swan  Island,  and  to  10  f.  at  head  of 
island  and  at  Hatche's  Rocks;  estimate, 
1^20,000,  81,  477.  Project  completed  in 
1883,  83,  416. 

Surreys. 

Ordered  by  act  of  June  14, 1880,  made, 
1880,  under  direction  of  Col.  Thom,  81, 
479. 


Appropriations. 

1852,  $10,000,  67,  484. 
1872,   20,000,  72,  90. 
60,000,  73,  99. 
15,000,  76,  115. 
6,000,  78,  39. 
3,000,  79,  47. 
3,000,  80,  337. 
3,000,  81,  490. 


1873, 
1875, 
1878, 
1879, 
1880, 
1881, 


Total,  120,000 


Commerce. 

Benefit  of  improvement,  67,  485;  72, 
1072. 

Importance  of  work  as  a  harbor  of 
refuge,  81,  490. 

Contracts. 

187*.    E. 'Moore,  stone,  73,  1073. 

1§73.  J.  M.  Andrews,  stone;  I.  Ha- 
•milton,  stone,  73,  1073. 

1875.  I.  Hamilton,  stone;  T>.  N.  Hill 
&  S.  F.  Hamilton,  stone,  76,  ii,  396. 

187§.  J.  F.  Hamilton,  stone;  S.  F. 
Hamilton  &  J.  F.  Currit,  stone,  70,  257. 

1§79.  H.  Hamilton,  granite  grout, 
$1.05  per  t.,  80,  337. 

1880.  H.  Hamilton  &  R.  S.  Smart, 
granite  grout,  $1.04  and  $1.09  per  t.,  81, 
491. 

1881.  C.  H.  Bragdon,  granite  quarry 
grout,  $1.28  per  t.,  81,  491. 

Eniiflneers. 

Chief  of  Engineers.  Reports,  67, 
42;  60,  62;  70,  80;  72,  90;  73,  99;  74, 
109;  76,115;  76,41;  77,35;  78,39;  70, 
46;  80,  67;  81,  69;  82,  68. 

Engineers  in  Charge: 
Col.  J.  P.  Graham;  1865, 66, 36. 


ISLAlVll^  ME.  (Breakwater). 

Lt.  Col.  G.  Thom,  1867-^2.      Reports 
67,  484;  72,  935;  73,  1072;  74,  ii,  306 
76,  ii,  396;  76,  160;  77,  164;  78,  201 
70,  257;  (Col.),  80,  336;  81,  489;  82, 
499. 

Operations. 

1853-64.  Construction  of  break- 
water, 67,  484. 

1873-73.  Construction  of  break- 
water, 9,858iS}ff  t.  stone  used,  73,  1073. 

1873-74.  Construction  of  break- 
water, 33,330,^^  t.  stone  used,  74,  109, 
ii,  307. 

1874-75.  Construction  of  break- 
water, 10,861 1.  stone  used,  76,  115. 

1876-76.  Construction  of  break- 
water, 4,093  t.  stone  used,  76,  41. 

1878-79.  Construction  of  break- 
water, 5,9805§  J^  t.  stone  used,  70, 46, 258, 

1879-80.  2,400t.granitegroutplaced 
in  breakwater,  80,  336. 

1889-81.  1,827  tgranitegrout  placed 
in  breakwater,  81,  489. 

1881-83.  2,020  t.  granite  quarry 
grout  placed  in  the  breakwater,  complet- 
mg  project  by  a  total  of  68, 176  J  t.,  82, 499. 

Physical  characteristics. 

Formation  of  bar,  67,  484. 


Project. 

By  Lt.  Col.  Thom,  1867,  rubblestone 
breakwater,  2,000  f.  in  len^h,  30  f.  wide, 
and  13 f.  high;  estimate origmally, $93,500; 
subsequently,  $80,000,  67,  48,  484;  72, 
935;  76,  160;  70,  257;  80,  336.  Com- 
pleted in  1882atacost  of  $110,000, 82,499. 

8nrTey. 

Under  the  direction  of  Lt.  Col.  Thom, 
67,  484. 
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RIBliEY  CKEEK,  PA.     (See  Chester  and  Ridley  creeks. ) 


Surreys. 

Examination  ordered  bj  act  of  June  14, 
1880,  made  under  direction  of  Col.  Ma- 
comb (see  Private  woTk)^  81,  828. 


fingfiieers. 

Ghibf  of  Enoinbbrs.    Reports,  8 1 ,  129. 

Enginkkb  in  Chabge.    Col.  J.  N.  Ma- 
comb.   Beport,  81,  828. 

PiiTate  urork. 

In  1880. the  creek  was  being  improved 
by  private  enterprise,  81,  828. 

RIOOLETS.     (See  81.  John  Bayou, ) 

RDICON  ROCK.     (See  San  Francisco,  Col.) 

RIO  GRANDE  RITER.     (See  DcnaldsmviUe,  La.;  Lafourche  Bayou,  La.) 

RIO  ORAJVDE  RIVER,  FORT  RRO^VN,  TEX. 


Appropriations. 

1876, 110,000,  77,  76. 
1879,     7,000,  act  Mar.  3. 
1882,      1,000,  82,  1491. 
1890,     3,736,  act  Aug.  30. 

Total,  21,735 

Engineers. 

Chief  of  Engineebs.  Reports,  77,  75; 
78,  85;  80, 149;  81,  203;  82,  201;  83, 
205;  84,  220;  85,  230;  86,  227;  87, 192. 

Engineers  in  Chabge: 

Lt.  Haupt,  1869;  77,  474. 

Capt  J.  F.  Gregory,  1876-78;  77,  75. 
Renorts,  77,  473;  78,  619. 

(japt.  W.  R.  Livermore,  1880;  80,  149. 

Maj.  C.  W.  Howell,  1880;  80,  146. 

Maj.  S.  M.  Mansfield,  1880-86.  Re- 
ports, 80,  1273;  81,1374;  82,1491;  88, 
1097;  84,  1320;  85,  1470;  86,  1336. 

Maj.  0.  H.  Ernst,  188^-87.  Report, 
87,  1434. 

Assistants: 
8.  W.  Brooks.     78,  620. 
H.  C.  Ripley.    Report,  81,  1375. 

Operations. 

Previous  to  1876  a  costly  work  of  sheet 
piling  and  timber  was  built  by  the  Quar- 
termaster's Department,  scarcely  a  trace 
remaining,  77,  474. 

1§ 76-77.  Pile  jetty  200  f.  in  length 
constructed,  the  tops  of  the  piles  about  5 
f.  below  the  level  of  flood  water;  jetty 
ballasted  with  mattresses  of  brush  cov- 
ered with  bricks,  77,  475;  78,  621. 

l§77-7§.  Pile  ietty  extended  130  f., 
of  which  40  f.  was  sheet  piling,  78,  620. 


l§79-§0.  Completion  of  bank  pro- 
tection by  use  of  brush  mate,  80,  150, 
1724. 

I§§0-81.     Repaire,  81,  1374. 

Physieal  eharaeterlstles. 

Erosive  character  of  the  floods  of  the 
Rio  Grande,  77,  473,  474;  78,  85. 

Dangers -arising  from  floods,  77,  474; 
78,  621. 

Private  and  corporate  iirork. 

1871.  Pile  jetty  constructed  by  private 
parties,  77,  474. 

1878.  Jetty  of  live-willow  piles  con- 
structed by  the  Levee  Co.  of  Brownsville; 
expense  about  $3,000,  78,  621. 

Projects. 

By  Capt.  Gregory,  pile  jetty  150  f.  long, 
at  an  angle  of  9  degrees  with  the  shpre, 
to  deflect  the  current  from  the  bank;  also 
for  a  wing  at  the  lower  end  to  prevent 
erosion  behind  the  work,  77,  475.  For 
the  expenditure  of  the  balance  of  the  ap- 
propriation of  1876  in  repairs,  extension, 
etc.;  approved,  78,  620.  For  the  exten- 
sion of  the  jetty  400  f.  for  tlie  further 
protection  of  the  river  banks,  estimate, 
$14,400,  78,  621;  82,  201. 

After  an  expenditure  of  $16,769  it  was 
decided  in  1882  to  abandon  further  efforts 
to  control  the  action  of  the  river,  82, 201: 
86,  227;  87,  1434. 

Surveys. 

By  Lt.  Haupt,  1869,  77,  474. 

By  Capt.  Gregory,  77,  474.  Compari- 
son of  the  surveys  of  1869  and  1876,  77, 
474. 


RIO  ORABTDE  RITER,  N.  mux. 


Engineers. 

Chief  of  Engineers.  Report,  80, 
1571. 

Engineer  in  Charge.  Maj.  O.  H. 
Ernst,  1888.     Report,  89,  1571. 

Assistant.  G.  Bagnall.  Report,  89, 
1572. 

Physical  characteristics. 

Description  of,  89, 1571. 


Surveys. 

Examination,  Embudo  to  El  Paao, 
ordered  by  act  of  Aug.  11,  1888,  made, 
1889,  under  direction  of  Maj.  Ernst  (re- 
port unfavorable,  ezpense  too  great),  89, 
1571.  ^ 
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Approprlaftont. 

1871, 

$20,000,  71,  74,  608,  621. 

1872, 

10,000,  72,  70,  697. 

1873, 

10,000,  73,  77. 

1874, 

6,000,  74,  88,  u,  65. 

1882, 

5,000,  88,  831. 

1884, 

3,000,  84,  1001. 

1886, 

20,000,  86,  928. 

1888, 

40,000,  88,  843. 

1890, 

25,000,  00,  1109. 

1892, 

50,000,  92,  1107. 

1894, 

30,000,  05,  1292. 

1896, 

10,000,  06,  1083. 

Total,  228,000 

Commerce. 

Development  of,  conBe(iuent  upon  im- 
provement, 80,  1040. 

Above  Weldon,  00,  1178. 

Freight  transportation  upon  the  Roan- 
oke, 1871  to  1891,  02,  1110. 

List  of  steamers  navigating  the  river, 
02,  1110. 

Shipments  of  freight  by  river  appar- 
ently decreasing,  93,  1352.  Shippers 
r^ard  the  maintenance  of  a  navigable 
channel  beneficial  in  controlling  freight 
rates  of  the  railroads,  04,  992.  In  1897 
only  2  of  the  8  boatri  that  formerly  navi- 
gated the  river  in  ser\'ice,  07,  1377. 

Contracts. 

1§71.  J.  M.  Foote,  removal  of 
wrecks,  71,  609;  72,  696;  73,  787. 

1§73.  J.  M.  Foote,  removal  of  rocks, 
72,  696;  76,  353. 

1§73.  J.  M.  Foote,  removal  of 
wrecks,  73,  788;  74,  ii,  64. 

1§75.  T.  P.  Morgan,  building  dikes, 
$2.95  nerl.  f.,  76,  ii,  131. 

1 894.  C.  T.  Caler,  dre<lging,  16  cents 
per  c.  y.,  s.  m.,  04,  992. 

1§95.  Petersburg  Iron  Works  Co., 
snag  boat,  $15,424,  r^uced  later  to  $15,- 
322.02,  06,  1292. 

Eniftneers. 

Cfiief  op  Engineers.  Reports,  70, 31, 
69;  71,  74,  76;  72,  70,  72;  73,  76;  74, 
88;  76,  94;  76,  68;  77,  66;  78,  74;  70, 
87;  81,  157,  158;  82,  153,  154;  80,  159; 
84,  161,  163;  86,  152;  86,  147;  87, 113, 
114;  88,  115;  80,  135,  149;  00, 121, 133; 
01,  154;  02,  155;  03,  167;  04,  153;  06, 
174;  06,  158;  07,  196;  08, 199;  00,231; 
1000,  264. 

Engineers  in  Charge: 

Maj.  W.  P.  Craighill,  1871-74.  Re- 
ports, 71,608,620;  72,696,726;  73,787, 
74  ii  64  65. 

S.  T.  Abert,  U.  S.  agent,  1874-89.    Re- 


ports, 76,  ii,  129;  76,  362;  77,  367;  78, 
539;  70,  624;  80,  794;  81,  980;  82, 
1059,  1060;  83,  831;  84,  1001,  1020;  86, 
995;  86,  927;  87,  955,  960;  88,  840. 

Capt.  W.  H.  Bixby,  1889-92.  Reporta, 
80,  1040,  1175;  00,  1106;  01,  1330. 

Maj.  W.  8.  Stanton,  1892-94.  Reports, 
02,  1103;  03,  1351;  04,  989. 

Capt.  T.  L.  Casey,  1895-1900.  Reports, 
06,  1290;  06,  1080;  07,  1377;  08,  1232; 
(Maj.),  00,  1483. 

Maj.  J.  B.  Quinn,  1900.  Report,  1000, 
1782. 

jA.SSIST  ANTS  * 

G.  H.  Elliott.     Report,  72,  728. 
C.  Schuster.     Reports,  80,  1042;   00, 
1110;  01,  1333;  02,  1108. 
E.  D.  Thompson.     Report,  00,  1109. 

EsUmaten.     (See  Plans  and  Projects.) 

By  G.  H.  Elliott,  1871,  156,000  l.f.of 
dikes  or  jetties,  $234,000,  72,  732;  chan- 
nel 60  f.  wide,  by  dredging  and  removal 
of  rock,  $78,702,  72,  732,  733. 

By  Maj.  Craighill,  1871,  5-f.  channel,  60 
f.  wide,  $120,000,  72,  696,  727:  removing 
ol)structi(ms  and  constructing  dikes, 
$269,000;  additional  for  8-f.  channel, 
$250,000,  72,  697,  727. 

By  S.  T.  Abert,  1874,  dredging,  remov- 
ing snags,  etc.,  at  Taylors  Ferry  and  other 
bars  to  make  a  channel  100  f.  by  8  f., 
$42,460,  76,  ii,  132;  in  1879,  forcompletion 
of  existing  project,  $222,000,  70,  626. 

Operatlont. 

1870-T1.  Removal  of  wrecks  by 
contract,  72,  696,  726. 

1M71-73.  Removal  of  wrecks  and 
other  obstructions,  72,  70,  696,  726. 

ll( 73-73.  Removal  of  rocks;  1 
steamer,  7  schooners,  1  floating  battery,  1 
double-ender,  and  300  piles  removed  from 
channel,  73,  76,  788. 

1873-74.  Wrecks  removed  and 
rocks  blasted,  74,  88^  ii,  64. 

l§74-75.  Buildmg  dikes  by  con- 
tract, 76,  94,  95,  ii,  130,  131. 

IS 75-76.  968  1.  f.  of  dikes  com- 
pleted, 76,  68,  355. 

1  §  76-77.    Work  on  dike,  77, 66, 366. 

18S9-§3.  Dike  built  at  McRaes 
Landing  and  old  dike  repaired,  83,  831. 

l§§6-87.  Removal  of  obstructions 
in  the  Thoroughfare  and  Coshoke  Creek 
begun  and  in  progress,  87,  956. 

l§§7-§§.  2,272  logs,  snags,  and 
stumps  and  2,911  overhanging  trees  re- 
moved, 88,  841. 

Il(§§-«ii9.  1,200  logs,  snags,  and 
stumps  and  153  small    snags   removed 


a  Roanoke  and  Kanawha  Canal:  Survey— Report  Mar.  24, 1828.  Roanoke  Inlet  and  Soand,  N.  C. 
Examination— Report  (favorable)  Dec.  15, 1820.  Survey— Report  Feb.  12, 1829,  estimate .9S27  734.10: 
(H.  Doc.  No.  482,  &5th  Ck>ng.,  2d  sess.) 
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from  the  channel,  and  1,652  trees  pulled 
back  on  the  banks,  89,  1041. 

19SII-90.  26,948  c.  y.  mud,  gravel, 
and  bowlders  removed;  5,500  trees, 
stumps,  and  snags  removed  from  the 
banks,  90,  1108. 

1800-91.  6,531  snags  and  stumps 
and  110  cords  of  small  snags  removed 
from  the  channel,  and  2,939  trees  cleared 
from  the  banks,  91,  1332. 

1891-93.  5,530  snags,  606  stumps, 
and  199  cords  of  small  snags  cleared  from 
the  channel,  92,  1108. 

1893-94.  1,410  snags,  383  stumps, 
and  35  logs  removed,  94,  991. 

1894-95.  31,250 c.y.,s.m., dredged, 
2,091  snags,  100  stumps,  and  148  trees  re- 
moved from  the  channel  and  banks,  96, 
1291. 

1896-97.  45  trees,  4  logs,  9  stumps, 
and  7  snags  removed  from  the  channel 
and  banks,  97,  1377. 

1897-98.  116  trees,  13  logs,  19 
stumps,  and  11  snags  removed  from  chan- 
nel and  sides  of  the  river,  and  13  over- 
hanging trees  trimmed,  98,  1232. 

1898-99.  64  trees,  5  snags,  50 
stumps,  and  6  logs  removed  from  chan- 
nel, 99,  1483. 

1899-1900.  204  trees,  30  logs,  23 
snags,  and  2  stumps  removed  from  chan- 
nel, 1900,  1782. 

Physical  characteiiiitlcs. 

Description  of,  71,  608,  609;  72,  696, 
726,  727-732;  74,  ii,  64;  75,  ii,  129-132; 
82,  1060;  84,  1023;  00,  1176. 

Water  gauge  record  for  1892,  98, 1352. 

Plans.     (See  Estimates  and  Projects  A 
By  Maj.  Craighill,  1871,  channel  8  I.  in 

depth;  estimate,  $519,000;  72,  697,  727. 
Bjr  S.  T.  Abert,  1882,  Clarksville,  Va., 

to  Eaton  Fails,  N.  C,  channel  35  f.  wide 


and  2}  f.  deep  at  m.  1.  w.    Estimate, 
1181,316.     82,  1065;  87,  961. 

By  S.  T.  Abert,  1885,  plant  for  snag  re- 
moval, 86,  996;  86,  928;  87,  956. 

Projects.     (See  Estimates  and  Plans. ) 

By  Maj.  Craighill,  1871,  for  improve- 
ment of  the  river  by  removal  of  wrecks, 
snags,  and  dangerous  rocks,  and  the  con- 
traction of  the  channel  way  by  jetties  so 
as  to  give  throughout  the  year  an  unob- 
structed 10-f.  navigation  from  Albemarle 
Sound  up  to  Hamilton,  and  5-f.  naviga- 
tion up  to  Weldon;  estimate,  $269,000, 
71,  609;  79,  697, 727;  89, 1040;  91, 1331. 
In  1884  S.  T.  Abert  recommended  the 
annual  removal  of  wrecks  and  snags  and 
the  improvement  of  Big  and  Little  Kocky 
bars,  85,  996;  87,  955. 

Total  amount  appropriated  from  1871 
to  1886,  inclusive,  $73,000.  Estimate  for 
completion,  $41,000.    87,  113. 

Surveys. 

Under  direction  of  Maj.  Craighill,  70, 
69,  71,  76;  by  G.  H.  Elliott,  71, 608,  621. 
Reports,  74,  ii,  65;  72,  726-733;  72,  72, 
696. 

Ordered  by  act  of  Mar.  3,  1881-,  made, 

1882,  under  direction  of  S.  T.  Abert,  82, 
1060;  87,  960. 

Ordered  by  act  of  Aug.  2,  1882,  made 

1883,  under  direction  of  S.  T.  Abert,  84, 
1022. 

Clarksville,  Va.,  to  Eaton  Falls,  N.C., 
ordered  by  actof  Aug.  5, 1886,  made  under 
direction  of  S.  T.  Abert,  87,  960. 

Examination  ordered  by  act  of  Aug.  11, 
1888,  made,  1889,  under  direction  of  Capt. 
Bixby,  90,  1176. 

Examination  of  rocky  bar  made,  1900, 
by  Maj.  Quinn,  1900, 1782. 

Maps.  87,  956;  88,  842;  90, 1110;  92, 
Atlas,  18. 


ROCHESTER  A9iD  FREEDOm,  PA.  (Ice  harbor).    (See  Ohio  River  at 

Rochester  and  Freedom,  Pa. ) 


R<K;KA1¥AY  1NE.ET,  N.  Y.     (See  Jamaica  Bay  and  Lcmg  Island  Coast.) 

ROCK  CASTL.E  RIVER,  KY. 


Commerce. 

Not  unimportant,  76,  802. 

En|{^ineerft. 

Chief  of  Engineers.    Report,  75,  77. 

Engineer  in  Charge.  Maj.  W.  McFar- 
land,  1875.     Report,  75,  800. 

Assistant.  R.  C.  McCaila.  Reix)rt, 
75,  801. 

Physical  characterUllcs. 

Description  of  the  river,  75,  801. 
Coal  beds  in  the  vicinity;  75,  802. 


Table  of  distances  and  elevations,  75, 
803. 

Plans. 

By  R.  C.  McCalla.  blasting  rock  and 
removal  of  timber  from  the  banks,  to 
provide  a  safe  outlet  for  coal  barges  and 
timber  rafts,  at  high  stages  of  water;  esti- 
mate, $5,000,  75,  802. 

Surveyn. 

By  R.  C.  McCalla,  1874-75.  Report, 
75,  801. 
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ROCK  CREEK,  HID.     (See  DeaU  Island), 
ROCKUA£.£.  HARROR,  MD. 


Appropriation. 

1896,  $16,600,  97,  1288. 

Commerce. 

In  1890  the  value  of  farm  producta 
shipped  amounted  to  1103,150,  95,  1164. 
Description  of,  1900,  1672. 

Con  t  r  ae  t  b 

1  §96.  C.  T.  Caler,  dredging,  9 J  cents 
per  c.  y.,  p.  m.,  97, 1288. 

Enfi^ineers. 

Chief  of  Engineers.  Reports,  91, 
132;  92,  132;  96,  151;  97, 170;  98,174; 
99,  201,  203;  1900,  218,  230. 

Engineer  in  Charge.  Maj.  W.  F. 
Smith,  U.  S.  agent,  1890-.  Reports,  92, 
999,  1001;  95,  1162;  97,  1287;  98,  1171; 
99,  1397;  1900,  1643,  1670. 

Assistant.  A.  Stierle.  Reports,  92, 
999,  1002;  95,  1164. 

Operations. 

1896-97.  22,045  c.  y.,  p.  m., 
dredged,  97,  1288. 

l§07-9§.  117,339  c.  v.,  p.  m., 
dredged,  98,  1171. 

Pliygieai  eharaeterlsties. 

Description  of,  92,  1002;  95,  1164. 

Plans. 

By  Maj.  Smith,  1891,  10-f.  1.  w.  chan- 
nel 100  f.  wide  from  the  chatinel  in  Swan 


Creek  Inlet  to  the  old  pier  in  the  harbor; 
estimate,  $9,513,  92, 1001. 

Projeets. 

By  Maj.  Smith,  1895,  10-f.  1.  w.  chan- 
nel 100  f.  wide,  Swan  Creek  Inlet  to  the 
old  pier  in  the  harbor;  estimate,  17,134, 
97  1287. 

By  Maj.  Smith,  1896-97,  cut  80  f.  wide 
across  the  bar  and  100  f.  wide  for  the 
channel  inside  the  bar,  97,  1288. 

Maj.  Smith,  estimated,  1899,  it  would 
cost  $23,925,  with  $8,320  biennially  for 
maintenance,  to  improve  outer  channel; 
$19,140,  with  $888  biennially  for  main- 
tenance, to  improve  inner  harbor,  and 
$31,515,  with  $8,320  biennially  for  main- 
tenance, to  improve  channel  across  the 
bar,  1900,  1670. 

Surreys. 

Survey  ordered  by  act  of  Sept.  19, 1890, 
made,  1891,  under  direction  of  Maj. 
Smith,  92,  1001. 

Survey  was  ordered  by  act  of  Aug.  17, 
1894*  reexamination  instead  made  under 
the  direction  of  Maj.  Smith  in  1894  (re- 
port favorable),  95,  1162. 

Examination  and  survey  for  a  12-f. 
channel  150  f.  wide  through  Swan  Point 
bar  and  in  the  inner  harbor,  and  a  12-f. 
channel  190  f.  wide  across  the  bar,  or- 
dered by  act  of  Mar.  3,  1899,  made,  1899, 
by  Maj.  Smith  (report  favorable)  (see 
Projects),  1900,  1670. 


ROCK  ISLAIVD  HARBOR,  ILL.    (See  Mississippi  Rit^  from  St,  Paul  to 

l)es  Moines  Rapids.) 

ROCK  1§LA!VD  RAPIDS.     (See  Columbia  River;  3fississippi  River.) 
ROCKLAIVD  HARBOR,  HIE.     (See  Oivls  Head  Harbor,  Me.) 


Appropriations. 

1880,  $20,000,  80,  332. 

1882,  40,000,  82,  492. 

1884,  40,000,  84,  465. 

1886,  22,500,  86,  537. 

1888,  30,000,  88,  385. 

1890,  37,500,  90,  438. 

1892,  30,000,  92,  512. 

1894,  30,000,  95,556. 

1896,  25,500,  96,  556. 

1897,  350,000,  97,  783. 

1898,  300,000,  98,  824. 

Total,  925,000 

Commerce. 

Commerce  of  Rockland  Port,  80, 332. 
About  8,000  vessels  of  all  kinds  used 
the  harbor  during  1894,  96, 583. 

Contracts. 

1S81.    Bodwell  Granite  Co.,  granite 
quarry  grout,  74i  cents  per  t.,  81,  465. 


1889.  J.  F.  Hamilton,  granite  quarry 
grout,  $1.17  per  t.,  88,  414. 

1884.  T.  A.  Rowe,  stone,  88  cents 
pert.,  85,  469. 

1887.  J.  A.  Hamilton  and  R.  Soule, 
riprap  granite,  67  cents  per  ton,  87,  448. 

1889.  J.  F.  Hamilton,  fumishine 
and  placing  stone  upon  breakwater,  93) 
cents  per  short  t.,  89,  526. 

1 890.  W.  S.  White,  f umishinff  stone, 
78^  cents  per  t.,  and  taking  up  and  relay- 
ing breakwater  stone,  98)  cents  per  t., 
91  590 

1893.  W.  S.  White,  stone,  73  centa 
per  t.  ($25,550),  98,  692. 

1895.  J.  F.  Cunt,  stone,  66  cents 
pert.  ($19,600),  95,  556. 

1897.  C.  H.  Souther,  stone,  59.3 
cents  per  short  t.  ($207,550),  97,  784. 

1898.  Dunbar  (&  Sulhvan,  ledge  ex- 
cavation, $6.75  and  $6.25  per  c.  y*  p.  m. 
($194,200).    Moore  &  Wright,  dredging, 
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14  cents  per  c.  y.,  p.  m.,  and  $5  per  t.  for 
bowlder  removal.  98, 825.  Price  of  part 
of  the  dredfz^ing  increaaed  to  17  cents  per 
c.  y.  (166,980.04),  1900,  1089. 

18^9.  C.  W.  Johnston,  wreck  re- 
moval, $565,  99,  1036. 

1900.  R.  V.  Perini,  stone,  $1.49  per 
t  ($52,150),  1900,  1091. 

Engineers. 

Chief  of  Engineers.  Reports,  80,  65; 
81,  65,  475;  82,  65;  88,  60;  84,  69;  85, 
67;  86,  66;  87,  17;  88,  15;  89,  24;  90, 
20;  91,  25;  92,  29;  93,  27,  37;  94,  27; 

95,  29;  96,  31,  41;  97,  33;  98,  42;  99, 
61;  1900,  64. 

Board  of  Engineers.  Convened  at 
New  York  Sept.  10,  1880,  to  report  upon 
project  of  Col.  Thom  for  improvement  of 
Rockland  Harbor.  Report,  81,  468. 
(Cols.  Tower  and  Newton. ) 

Engineers  in  Charge. 

Col.  G.  Thom,  1880^3.  Reports,  80, 
331;  81,  464,  466,  467,  472;  82,  492. 

Col.  C.  E.  Blunt,  1883-86.  Reports, 
88,  413;  84,  464;  85,  467. 

Maj.  J.  A.  Smith,  1886-91.  Reports, 
86,  536;  87,  446;  (Lt.  Col. )  88,  384;  89, 
525;  90,  438,  439;  91,  589. 

Lt.  Col.  P.  C.  Hains,  1892-94.  Reports, 
92,  511;  98,  691,  729;  94,  506. 

Lt.  Col.  D.  P.  Heap,  1895.  Report,  95, 
566. 

Lt.  Col.  A.  N.  Damrell,  1896.     Reports, 

96,  566,  581. 

Maj.  R.  L.  Hoxie,  1897-98.     Rei>orts, 

97,  783;  98,  823. 

Maj.  8.  W.  Roessler,  1899-.  Reports, 
99,  1034;  1900,  1089. 

Assistant.  A.  C.  Both.  Report,  96, 
682. 

Operations. 

1S§0-§1.  13,006  t.  granite  placed  in 
Jameson  Point  breakwater,  extending 
same  560  f.,  81,  464. 

l§§l-§3.  11,119  t.  granite  deli vered 
on  Jameson  Point  breakwater,  extending 
same  103  f.,  82,  492. 

l§83-§3.  30,232  t.  granite  quarry 
grout  delivered  in  Jameson  Point  break- 
water, extending  same  326  f.,  88,  414. 

l§84-§5.  25,813  t.  stone  placed  in 
Jameson  Point  breakwater,  extending 
same  291  f.,  85,  468. 

1§85-I96.  39,959  t.  stone  placed  in 
Jameson  Point  breakwater,  extending 
same  473  f.,  86,  537. 

l§86-§7.  10,869  t.  stone  placed  in 
breakwater,  87,  447. 

l§8r-§§.  17,823  t.  stone  delivered 
upon  breakwater,  88,  384. 

l§88-89.  13,599  t.  stone  dehvered 
upon  breakwater,  89,  525. 


l§89-90.  16,474  t.  stone  delivered 
upon  breakwater,  90,  438. 

1890-91.  2,762  t.  stone  delivered 
upon  breakwater,  91,  589. 

1  §9 1-93.  23,500  t.  stone  deposited 
in  breakwater,  92,  512. 

l§93-93.  About  40,000  t.  stone 
placed  in  breakwater,  93,  692. 

1893-94.  About  15,000  t.  placed  in 
breakwater,  94,  507. 

1894-96.  About  50,000  t.  placed  in 
breakwater,  95,  555;  96,  557. 

1896-97.  2,260  t.  placed  in  break- 
water 97  783. 

1897-98.  About  70,000  t.  placed  in 
breakwater,  98,  824. 

1 898-99.  240,682 1.  placed  in  break- 
water; 188,271  c.  y.  dredged,  99,  1035. 

1899-1900.  100,455  t.  placed  in 
breakwater,  and  624  t.  w^ere  platted  to 
raise  it;  149,171  c.  y.  dredged,  1900, 
1089,  1090. 

Physical  eiiaraeterlstlcs. 

Description  of,  96,  583. 

Projects. 

By  Col.  Thom,  1880,  modified  by  Board 
of  Engineers,  two  breakwaters  to  a  height 
of  5  f.  above  m.  1.  w.,  with  a  width 
on  top  of  10  f.,  one  extending  from 
Jameson  Point  1,900  f.  southeast  and  the 
other  extending  from  South  I^edge  2,640 
f.  toward  Jameson  Point;  estimate,  $550,- 
000,  81,  471,  473;  82,  492;  86,  536. 

Revised  in  1887  to  bring  top  of  break- 
w^aters  to  plane  of  high  water;  estimate, 
$650,000,  87,  447. 

Modified  in  1890  fo  increase  top  width 
of  the  Jameson  Point  Breakwater  to  20  f., 
90  20  438 

In  1890  Lt.  Col.  Smith,  modification, 
omitting  the  inner  breakwater  at  South 
Ledge  and  extending  the  breakwater 
from  Jameson  Point  2,280  f.  on  a  contin- 
uation of  its  alignment  involving  the 
deposition  of  480, SX)  t.  of  stone;  estimate, 
$1,480,000,  90,  440.  Approved  by  Board 
of  Engineers,  90,  441.  (Cols.  Abbot  and 
Comstock  and  Lf.  Col.  Gillespie.) 

Project  revised  by  Congress  to  include 
removal  of  South  Ledge,  and  Jameson 
Point  ledge  to  22  and  14  f.  respectively, 
and  for  dredging  at  Crockets  Point  to  a 
depth  of  from  4  to  15  f.,  at  an  estimated 
cost  of  $402,000,  making  the  entire  cost 
of  the  whole  project  $1,036,000,  which 
also  includes  the  cost  of  removing  an  old 
hulk,  96,  557. 

For  raising  breakwater  top  4  f.,  1881, 
with  modifications,  approved,  1900, 
1900,  1089. 

By  Maj.  Roessler,  1899,  for  4-foot  depth, 
m.  1. 1.,  north  of  Crockett's  Point,  1900, 
1089. 
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ROCKI^AND  HARBOR,  ME.— Continued. 

Surreyi.  made  under  direction  of  Lt.  Col.  Dam- 
Examination  ordered  hvac-t  of  July  13,  rell,   1895    (rejwrt  favorable  to  limited 

1892,   made    by    Lt.    Co'l.    llains,    1892  improvement),  06,  581. 

(report  favorable),  03,  729.  Maps.     81,  464;  00,  440. 
Survey  ordered  by  act  of  Aug.  17,  1894, 

ROCKPORT,  HI  ASS.  (See  Sandy  Bay  BreakwaUr,) 


Commeree. 

Annual  commerce  estimated  at  $820,000, 
1000,  1178,  1181. 

Enslneem. 

Chief  of  Engineers.  Reports,  00, 81 ; 
1000,  77. 

Engineers  in  Cii.arge: 

Col.  C.  R.  Suter,  1900.  Report,  1000, 
1177. 

Maj.  W.  L.  Fisk,  1900.  Report,  1000, 
1178. 

Physical  characteristics. 

Description  of,    1000,    1177.     (Inner 
harbor  of  Sandy  Bay  breakwater  harlK)r. ) 
Storms  damaging  works,  1000,  1180. 


I^rii^atc  \ii^oric 
Early  built  breakwaters,  1000,  1180. 

Project. 

Maj.  Fisk  estimated  it  would  cost  $22,- 
481.80  to  rebuild  inner  breakwaters  to  10 
f.  above  h.  w.,  1000,  1182. 

Surireys. 

Examination  and  survey  of  the  piers 
and  breakwater  of  inner  harbor  ordered 
by  act  of  Mar.  3,  1899.  Examination 
made,  1899,  hy  Col.  Suter;  survey  made, 
1900,  under  direction  of  Maj.  Fisk  (report 
favorable)  (n/o^  Projects) ,  1000,  1177, 
1178. 


ROCKPORT   HARBOR,  19IE. 


Appropriations. 

1888,  1^10,000,  80,  524. 
1890,      6,000,  00,  437. 

Total,  15,000 

Commerce. 

Rockport  shipments;  probable  increa.<«e 
from  harbor  improvement,  88,  408. 

Contract. 

1SS9.  E.  P.  Lovering,  dredging,  20 
cents  per  c.  y.,  80,  525. 

Engineers. 

Chief  op  Engineers.  Reports,  88, 
15,  22;  80,  24;  00,  19;  01,  25;  02,  29. 

Engineers  in  Charge: 

Lt.  Col.  J.  A.  Smith,  1888-92.  Reports, 
88.  407,  409;  80,  524;  00,  437;  01,  588. 

Lt.  Col.  P.  C.  Hains,  1892.  Report, 
02,  510. 


Assistant.  F.  S.  Burrowes.  Report, 
88,  410. 

Operations. 

l§$0-90.  45,000  c.  y.  dredged,  00, 
437. 

11(91-03.  15,000  c.  y.  dredged,  02, 
511. 

Piiysical  cliaracterifttles. 

Dej^cription  of,  88,  407. 

Project. 

By  Lt.  Col.  Smith,  1888,  increaeing  the 
depth  to  12  f.  at  the  upper  end  by  dredg- 
ing; estimate,  $14,000,  88,  410;  02,510. 

Survey. 

Examination  ordered  by  act  of  Aug.  5, 
188«,  87,  22;  made  by  Col.  Smith  (see 
above). 


ROCK    RIVER  CAIVAL.     {^ee  Mihvanhe  and  Rock  River  Canal,) 

ROCK  RIVER,  ILLINOIS  A^D  WlSCO.^SilV. '<     {See  Mimmppi  Rim 

re»er coirs. ) 


Appropriation. 

July  7,  1838  (survey) ^  |51,000. 

Documents.     (Not  published  in   re- 
ports.) 

H.  Doc.  15,  40th  Cong.,  1st  sesa.     Re- 
port of  survey,  67,  17. 


Eni^ineerA. 

Chief  ok  Fnginkkrs.  Reports,  66, 
iii,  35;  67,  17,  37. 

En(jineer  in  Charge.  Lt.  Col.  J.  H. 
Wilson,  35th  Infantrv,  1866-67.  Report, 
67,  272. 


a  Survey.— Report.  Jan.  1.  IHIO:  cstimfito.  $17«.2.V).    ( H   Hoc.  No.  182,  55th  Cong.,  2tt  sess.) 

bThe  survey  wr.s  with  u  view  to  iiiiprovinL,'  tlu*  rivor  from  the  Illinois  line  as  far  up  as  the  conlem- 

plated  interseetion  with  tlu*  Milwaukee  iiiid  Koi'k  River  (-tuial,  and  also  of  the  haveu  ol  the  said 

river  next  below  Lake  Kushkenong  to  Madiaon.    ^Treasury  Doc.  373, 1882.) 
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Abbtbtantb.  J.  Woiral  and  W.  F. 
Shunk.    67,  272. 

By  Lt  Col.  Wilson,  (1)  22  dams  and 
locks  and  an  independent  canal  with 
locks  for  the  remaining  distance;  canal 
88  f.  wide  in  deep  cutting  and  98  f.  w^ide 


in  shallow  cutting;  7  f.  deep;  estimate, 
$14,738,730;  (2)  smaller  canal  and  slack- 
water  navigation,  giving  a  depth  of  5  f . ; 
estimate,  $6,252,013,  67,  272. 

Surirey. 

1866.  By  J.  Worral,  under  the  direction 
of  Lt.  Col.  Wilson.    Report,  67, 272. 


ROCKY  RITER  HARROR,  OHIO. 


Appropriations.^ 

1872,  $10,000,  72,  45. 

1874,  10,000,  74,  50;  76,  301. 

1875,  15,000,  76,  165. 
1880,   4,000,  80,  2134. 


Total,  39,000 

Commerce. 

Unimportant,  72, 235;  74, 221;  76, 301; 
76,  ii,  557. 

Requirements  of  commerce  discussed, 
78,  345;  74,  221;  76,  ii,  557. 

Contracts. 

1§73.  Hemenway  &  Garfield,  ma- 
terials and  labor,  78,  345;  contract  ex- 
tended, 73,  345. 

1§74.  J.  Caldwell,  materials  and 
labor,  76,  302.  Cartwright,  McCurdy  & 
Co.,  iron,  76,  302. 

1875.  J.  Caldwell,  dredging,  mate- 
rials, and  labor,  76,  302;  76,  ii,  558. 
Wm.  H.  McCurdy,  iron,  76,  302;  76,  ii, 
558. 

Engineers. 

Chief  op  Engineers.  Reports,  70, 
32,  50;  71,  48;  72,  45;  73,  45;  74,  50; 
76,  55,  165;   76,  108;  80,  226;  81,  309; 

82,  304;  88,  312;  84,  315;  86,  339;  86, 
334;  87,  300;  88,  273. 

Engineebs  in  Charge: 

Maj.  W.  McFarland,  1870;  70,  50. 
Report,  71,  211-213. 

Maj.  G.  L.  Gillespie,  1872.  Report,  72, 
235. 

Maj.  F.Harwood,  1873-74;  78,42.  Re- 
ports, 78,  345;  74,  221. 

Lt.  Col.  C.  E.  Blunt,  1874-76;  74,  215. 
Reports,  76,  301;  76,  ii,  557. 

Maj.  J.  M.  Wilson,  1879-83.  Reports, 
80,  2132;  81,  2309;  82,  2398. 

Maj .  L.  C.  Overman,  1883-88.    Reports, 

83,  1905;  84,  2097;  86,  2227;  86,  1862; 
87,2315;  88,2001. 

Assistants: 

I.  Camp,  71,  211. 

D.  Enwright,  71,  211. 

Capt.  M.  B.  Adams,  in  immediate  charge 
of  operations,  76,  292. 


Estimates.     (See  Plans  and  Projects. ) 

By  Maj.  Harwood,  1873,  entire  and 
permanent  completion,  $250,000,  78,345; 
1874,  $240,000,  74,  221. 

Operations. 

1  §7 1-72.  At  close  of  the  working 
season  cribs  were  ready  to  sink  for  a  pier 
on  the  east  side  of  the  channel,  78,  345. 

l§73-73.  360  f.  of  pier  completed, 
74  221. 

i§ 73-74.  288  f.  added  to  the  pier, 
76,  301. 

1  §  74-75.  180  f.  of  pier  built,  making 
it  now  828  f.  in  length;  31,820  c.  y.  were 
removed  from  the  channel  by  dredging, 
76,  ii,  557. 

1  §  §0-§  1 .  1 20 1.  f.  of  crib  work  built, 
135 1.  f .  top-course  superstructure  removed, 
and  175  1.  f.  replanked,  81^  2310. 

1  §  §  3-S  4.  Repairs  to  piers  with  hired 
labor,  84,  2097. 

Physical  characteristics. 

Description  of,  71,  211;  72,  235. 

Plans.     (See  Estimates  and  Projects,) 

Maj.  Overman,  1888,  reported  existing 
improvements  sufficient,  88,  2001. 

PrlTate  i¥ork. 

Small  amount  of  dredging,  71,  212. 

Projects.     (See  Estimates  2^11^  PUms.) 

By  Mai .  McFarland,  1871 ,  500  f. ,  pier  ex- 
tension, dredging,  and  blasting  if  required, 
193,347.30,  or  $212,226.60,  71,  212. 

By  Maj.  Gillespie,  1872,  to  expend  the 
appropriation  by  building. a  pier  on  east 
side  of  channel  and  pile  work,  72,  235. 

By  Lt.  Col.  Blunt.  1875,  further  pier 
extension,  deepening  the  channel  by 
dredging,  75,  301. 

The  project  of  1871  proposed  the  for- 
mation of  a  channel  of  entrance  from 
Lake  Erie  100  f.  wide  and  from  6  to  12  f. 
deep  by  the  construction  of  an  east  pier 
and  dredging,  71,  212;  80,  2133;  81, 
2310. 

SurTcy. 

Survey  and  examination  ordered  by  act 
of  July  11,  1870,  70,  32;  assigned  to  Maj. 
W.  McFarland,  70,  50.    Report,  71,  211. 

Maps.     81,  2310. 

aStatement  of  appropriations,  75,  301.    Rccomiiiendation8  conceniing  further  appropriations,  78, 
23o:  78,  346;  74.  221;  76,  11,  346. 
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Commerce. 

Small,  84,  1358. 

Engineers. 

Chief  OF  Engineers.    [Report,  84,  227. 

P]noineer  in  Charge.  Capt.  A.  M. 
Miller.     Report,  84,  1357. 

Assistant.  W.  S.  Davis.  Report,  84, 
1358. 


Pliyfltcal  ctaaracterlttles. 

Description  of,  84,  1358, 1359. 

SurTeys. 

Examination  ordered  by  act  of  An^.  2. 
1882,  made  under  direction  of  Capt  Mil- 
ler (report  unfavorable),  84,  1357. 


ROOIJE  RITER,  OREO. 


Commerce. 

No  commerce  to  be  benefited,  70, 
1858,  1860-1863. 

Dangerous  character  of  adjacent  coast, 
79,  1858. 

Description  of,  interested,  08,  3434. 

Engineers. 

Chief  of  Engineers.  Reports,  78, 139; 
79,  183;  98,  445. 

Engineers  in  Charge: 

Maj.  J.  M.  Wilson.    Report,  79,  1823. 

Maj.  G.  L.  Gillenpie.    Reixjrt,  79,  1856. 

Capt  T.  W,  Symons,  1893.  Report,  93, 
3433. 

A  SRISTTANTS  * 

P.  G.  Eastwick.     Report,  79,  1858. 
Lt  F.  R.  Shunk.    Report,  98,  3435. 

Physical  cliaracterlfitlcH. 

Description,  79,  1823,  1824,  1857-1863; 
93  3433. 
High  freshets,  79,  1861,  1862. 
Discharge  of  river,  79,  1862. 
Mineral  deposit,  79,  1861. 


In  1892  the  river  and  valley  was  thought 
second  in  importance  only  to  the  Willa- 
mette River  and  valley  in  western  Ores 
gon.  The  river  drains  the  western  slope- 
of  the  Cascade  Mountains  into  the  Pacific 
Ocean,  is  about  300  miles  long,  and  not 
navigable.  Grants  Pass  is  a  town  at  the 
head  of  Rogue  River  Valley.    98,  3434. 

Plan. 

By  P.  G.  Eastwick,  1879,  removal  of 
rock  and  gravel  from  rapids  and  shoals 
and  building  900  1.  f.  of  wing  dam;  esti- 
mate, $18,600.  Maj.  Gillespie  did  not 
advise  improvement    79,  1863. 

Surveys. 

By  Maj.  Wilson,  examination,  mouth 
to  Soottsbunj,  78,  139. 

By  P.  G.  Eastwick,  preliminary  exami- 
nation, 79,  183,  1856. 

Examination  from  Grants  Pass  to  the 
mouth  ordered  by  act  of  July  13,  1892, 
made  in  that  year  under  the  direction  of 
Capt  Symons  (report  unfavorable),  98, 
3433. 


ROME.     (See  Georgia  Canal,) 
R01IERL.Y  MARSH,  OA.  (water  route  tlirougli). 


Appropriations. 

1882,  110,000.00,  88,  917. 
1884,    10,000.00,  84,  1113. 
1886,    17,475.00,  86,  1105. 
1888,      4,633.77,  88,  1035. 


Total,  42,108.77 

Contracts. 

1§§3.  Dickerson  &  Paulson,  dredg- 
ing, 18  cents  per  c.  y.,  88,  917. 

1  S§4.  P.  S.  Ross,  dredging,  21 J  cents 
per  c.  y.,  86,  1217. 

Engineers. 

Chief  of  Enoineebs.  Reports,  80, 
132;  81,  179;  82,  179;  83,  179;  84,  186; 
85, 186;  86,  185;  87,  148;  88,  140;  89, 
160;  90, 143. 

Engineers  in  Chabge: 
Cai^t.  J.  C.  Post.     Report,  83,  918. 
Col.  Q.  A.  Gillmore,  1880-87.    Reports, 


81,  1159;  83,  915;  84,  1111;  85,  1215; 
86,  1102;  87,  1174. 

Lt.  O.  M.  Carter,  1888-90.  Reports, 
88,  1033;  89,  1243;  90,  1367. 

AsSI*^TANTS* 

Capt.  T.  M.  Bailey.    Reports,  88,  917; 
84,  1113. 
Lt.  O.  M.  Carter.     Report,  85,  1217. 

Operations. 

l§S3-§3.  12,718  c.  y.  dredged,  83, 
916. 

l§§3-§4.  61,896  c.  y.  dredged,  84, 
1113. 

l§S4-85.  26,485  c.  y.  dredged,  85, 
1216. 

l§§5-§6.  99,120  c.  y.  dredged,  86, 
1104. 

Private  urork. 

Cut  made  bv  private  enterprise  across 
marsh  near  S'hoal  No.  1,  86,  1103;  87, 
1175. 
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Projeetii. 

By  Col.  Gillmore,  1880,  connecting 
Romerly  Marsh  Creek  with  Waseaw 
Sound  with  canal  1,156  y.  long,  having 
1.  w.  channel  of  48  f.  width  by  7  f.  depth; 
estimate,  $38,720,  81,  1160,  1161. 


Surveys. 

Examiilation  ordere<l  by  act  of  June 
14,  1880,  made,  1880,  under  direction  of 
Lt.  Col.  Gillmore,  81,  1159. 

Maps.     83,  918;  84,  1112;  86,  1104. 


ROIVDOVT  HARBOR,  HUDSOIV  RITER,  N.  Y. 


Approprlatlona.a 

1872,  $10,000,  72,  80,  806;  78,  85. 

1873,  20,000,  73,  85. 

1875,  1,000,  allotment,  76,  56,  250; 

77,  251. 

1876,  30,000,  76,  56,  250;  77,  251. 
1878,  30,000,  78,  56,  418. 

1882,  2,000,  82,  645. 
1884,  1,000,  84,  701. 
1886,  2,500.  86,  672. 
1888,  5,000,  88,  597. 
1890,   6,000,  00,  704. 

1892.  5,000,  02,  775. 
1894,  6,000,  06.  915. 
1896,    2,500,  06,  769. 

Total,  119,000 

Commeree. 

To  the  amount  of  $70,000,000  or 
$80,000,000,  estimated  to  be  benefited  by 
this  improvement,  60,  394. 

Reduction  in  freight  and  towing  rates 
since  harbor  improvement,  QO,  766. 

Contraets* 

IS 73*  Gage  &  Powley,  pile  dike, 
$9.89  per  1.  f.,  73,  940,  941. 

1S73.  J.  D.  Leary,  pile  dike,  $10.29 
perl,  f.,  74,  167,  168. 

1577.  H.  V.  Sloat  &  Bro.,  pile  dike, 
$5.97  per  1.  f.,  77,  252.  T.  Sturgeon,  sr., 
pile  dike,  $4.79  per  1.  f.,  78,  418. 

1578.  J.  L.  Powley,  pile  dike,  $4.19 
perl,  f.,  70,  375. 

1888.  J.  L.  Powley,  piles,  timber, 
iron,  and  stone,  88,  598. 

1890.  F.  J.  Kelly,  dike  repair,  00, 
705. 

1893.  W.  Parrott,  dike  repairs  at  a 
total  estunated  cost  of  $3,159,  03,  1024. 

1894.  R.  Parrott,  extension  of  south 
dike — timber,  iron,  and  stone — $2,212.20, 
06,  916.  Annulled  to  apply  the  contract 
to  repair  of  north  dike  at  an  actual  cost 
of  $2,128.03,  06,  768. 

1899.  W.  Parrott,  repairing  dikes 
(piling,  timber,  ironwork,  and  rubble- 
stone),  aggregate,  $3,497,  1000,  1498. 

Engineers. 

Chief  op  Engineers.  Reports,  60, 
56,  486;  71,  83;  72,  80;  73,  85;  74,  96; 
76,  102;  76,  56;  77,  51;  78,  56;  70,  60; 
80,  81;  81,  98;  82,  98;  83,  94;  84,102; 
86,  94;  86,  94;  87,  57;  88,  58;  80,  73; 


00,  64;  01,  83;  02,  87;  03,  94;  04,  84; 
06,  97;  06,  94;  07,  108;  08,  134;  00, 
154;  1000,  175. 

Engineers  in  Charge: 

Lt.  Col.  J.  Newton,  1869-84;  60,  56. 
Reports,  60,  393;  72,  806  (on  survey), 
810;  73,  940;  74,  ii,  167;  76,  ii,  222; 
76,  250;  78,  417;  70,  374;  (Col.),  80, 
494;  81,  620;  82,  645;  83,  531. 

Capt.  J.  Mercur,  1877;  in  temporary 
charge.  1884-85.  Reports,  77,  251;  84, 
700. 

Lt.  Col.  W.  McFarland,  1885-89.  Re- 
ports, 86,  697;  86,  670;  87,  663;  88, 
596. 

Lt.  Col.  G.  L.  Gillespie,  1889-95.  Re- 
ports, 80,  764;  00,  701;  01,  882;  02, 
773;  03,  1021;  04,  736;  06,  913. 

Maj.  H.  M.  Adams,  1896;  06,  767. 

Lt.  Col.  W.  Ludlow,  1897.  Report,  07, 
1013. 

Maj.  A.  M.  Miller.  1898.  Report,  08, 
1057. 

Col.  J.  W.  Barlow,  1899-.  Reports,  00, 
1300;  1000,  1496. 

Assistants: 
J.  H.  Striedinger,  72,  812. 
F.  von  Eglofstein,  72,  812. 

Operations. 

187a-T3.    Completion  of  570  1.  f.  of 

the  north  pile  dike,  73,  85,  941. 

1873-74.  Extension  of  north  pile 
dike  1,282  f.  and  a  crib  pierhead  100  f. 
by  20  f.  at  bottom  and  16  f.  at  top  built; 
dike  repaired,  74,  96,  ii,  167,  168. 

1874-75.  25  spring  pile  fenders 
placed  along  the  north  dike,  76,  ii,  222. 

1875-76.  Pile  dike  and  crib  re- 
paired, 76,  56,  250. 

1 8  76-77.  Repairs  to  north  dike,  77, 
51,  251. 

1877-78.  Completion  of  branch  dike 
883  f . ;  completion  of  pile  dike  on  south 
side  of  channel893Jf.;  repairs  and  spring 
and  fender  piles  driven,  78,  56,  417. 

1878-79.  Extension  of  south  dike 
1,800  f.;  repairs  and  dredging;  channel 
12i  f.  deep,  70,  61,  374. 

188  ^83.  Extensive  repairs  to  dikes, 
83   532 

1884-85.  Repairs  to  diking;  923 
c.  y.  dredged,  86,  698. 

1885-86..  Repairs  to  dikes  and 
dredging,  86,  671. 


a  Importance  of  making  appropriations  to  complete  the  work,  76,  il,  228. 
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l§87-§§.  Repairs  to  dikcB  and  pro- 
tection of  same  by  fender  piling,  88,  597. 

19S9-90.  Piers  repaired  under  con- 
tract, 90,  703. 

1S91-99.  Repairs  under  contract  to 
north  and  branch  dikes,  92,  774. 

1  §92-93*  Repair  of  dikes  in  prog- 
ress, 98,  1023. 

1  §93-94.  Wreck  of  old  canal  boat 
removed  and  dikes  repaired,  94,  738. 

1  §95-96.  North  dike  repaired,  96, 
768. 

1  §99-1960.  Repairing  dikes  in 
progress,  1900,  1497. 

Pbysi<»l  ctaaraeterlsttct. 

Description  of,  69,  393;  72,  810,  811; 
88,  596. 

In  1894  a  narrow  obstructing  shoal, 
said  by  the  State  authorities  to  have  been 
removed,  still  existed  near  the  light- 
house, 94,  739. 

Channel  subject  to  shoaling,  98,  1057. 

PiiTate  and  corporate  i¥ork. 

Channel  14  f.  deep  dredged  by  Rond- 
out  Steamboat  Co.,  1870,  72,  811. 

Projects. 

By  Lt.  Col.  Newton,  1869,  dikes  and 


probable  dredging  for  a  depth  of  13  f.  to 
14  f.  at  m.  1.  w.;  estimate,  $132,665.56, 
69,  56,  393. 

By  Lt.  Col.  Newton,  1871,  channel  in 
prolongation  of  Rondout  Creek,  with  a 
m.  1.  w.  depth  of  from  10  to  13}  f.  and  a 
width  of  from  100  f.  to  200  f.  by  dredging 
and  the  construction  of  parallel  dikes  and 
branch  dikes;  estimate,^! 72,500,  72,811, 
812;  80,  495.  Project  completed  in  1880 
at  a  cost  of  $90,000,  86,  671. 

By  Capt.  Mercur,  1884,  widening  the 
outlet  between  the  dikes,  $10,000,  84, 
700. 

Estimate  for  repair  of  piers  in  1888, 
$10,000,  88,  597;  increased  in  1889  to 
$25,000,  89,  765;  92,  773. 

The  act  of  1892  provided  for  repairs  to 
the  extent  of  $5,000,  93,  1022. 

In  1898  Maj.  Miller  estimated  it  would 
cost  $5,000  biennially  for  maintenance, 
98,^057. 

Surrey. 

1871.  Under  direction  of  Lt.  Col. 
Newton,  by  F.  von  Eglofistein.  Report, 
72,  810. 

Maps.     80,  494;  85,  698. 


ROOT  RIVER,  WIS.     (See  Racine  HarUyr. ) 
ROSLYN  HARBOR,  X.  Y. 


Physical  characteriitles. 

Description  of.  Situated  about  27  miles 
from  the  Battery,  New  York  Harbor.  97, 
1161. 


Commerce. 

Estimated  at  21,400  t.  annually,  97, 
1162,  1163. 

Englneem. 

Chibf   op    Engineers.     Report,    97,  SurTCyn. 

139.  Examination  ordere<l  by  act  of  June  3, 

Engineer  in  Charge.     Maj.   H.   M.  1896,  made  by  Maj.  Adams,  1897  (report 

Adams,  1896-97.    Report,  97,  1161.  unfavorable),  97,  1161. 

ROSS  ISLAIVD.     (See  WiilainetU  River,  Oreg.) 
ROIJOE  RAYOU,  L.A. 


Engineers. 

Chief  op  Engineers.     Report,  87, 188. 

Engineers  in  Charge: 

Maj.  W.  H.  Heuer,  1887.     Reix)rt,87, 
1393. 


Physical  cliaracteiiftlcs. 

Description  of,  87,  1393. 

Survey. 

Examination  ordered  by  act  of  Aug. 
5,  1H86,  made,  1886,  under  direction  of 


Lt.  O.  T.  Crosby,  1887.     Report,  87,     Maj.   Heuer  (report  unfavorable),   87, 


1393. 


1393. 


ROUGE  RIVER,  MICH. 


Appropriations. 

1888,    110,  000,  88,  268. 

1QOA  /  10,000,  90,  2749. 
J»W»j  a5,ooo. 

1892,      11, 690,  92,  2480; .  93,  2947. 


Appropr  i  atfons— Continued. 
1894,     Jj^Ti,  000,  96,  2839. 
1896,       5,  000,  96,  2738. 


I      Total,    46,690. 
aSilo  for  turning  banin.    Transferred  to  general  work.    98,  8013. 
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Commerce* 

Description  of,  08,  2605. 

In  1897  its  extent  and  nature  seemed 
to  justify  a  channel  of  only  13  f.  depth 
from  the  Wabash  R.  R.  bridge  to  Maples 
Road,  08,  2605. 

Contracts* 

1 S  §  § .  J.  Rooney ,  dredging,  11)  cents 
per  c.  y.,  80,  2274. 

1 890*  J.  B.  &  G.  H.  Breyman,  dredg- 
ing, 10 J  cents  per  c.  v.,  01,  2792. 

1§99.  Carkin,  Stickney  &  Cram, 
dredging,  13  cents  per  c.  y.  ($2,538); 
G.  Lockerbie,  dredging,  13  cents  per  c.  y. 
($15,818),  1000,4006. 

lOOO.  W.  A.  McGillis  &  Co.,  dredg- 
ing, 11  cents  per  c.  y.,  s.  m.,  1000,  4007. 

Engineers. 

Chief  of  Engineers.  Reports,  87, 229; 
88,  268;  80,  318;  00,  288;  01,  360,  363; 
02,  343;  03,  387;  04,  360,  361;  05,  394; 
06,  349;  07,  450;  08,  437,  440;  00,  521; 
1000,  586. 

Engineers  in  Charge: 

Lt.  Col.  O.  M.  Poe,  1886-92.  Reports, 
87,2275,  2277;  (Col. )  80,  2274;  00,  2747; 
01,  2791,  2822;  02,  2480. 

Maj.  W.  Ludlow,  1893.  Report,  03, 
2946. 

Lt  Col.  G.  J.  Lydecker,  1894-.  Re- 
ports, 04,  2255;  06,  2839;  06,  2738;  07, 
3031;  08,  2598,  2605;  00,  3013,  3014; 
1000,  4006. 

Obstructions. 

In  1893  the  Secretary  of  War  author- 
ized the  Wabash  Rwv.  to  alter  the  posi- 
tion of  its  bridge  under  the  supervision 
of  the  officer  in  charge  of  the  district,  03, 
2946. 

Operations. 

18§7-8§.  28,792  c.  v.  dredged,  80, 
2274. 


l§§§-89.  52,371  c.  y.  dredged,  80, 
2275. 

1§90-91.  90,189  c.  y.  dredged,  01, 
2791.  • 

1§9^93.  98,809  c.  y.  dredged,  03, 
2946. 

1  §99-99.  18,356  c.  y.  dredged, 
1000,  4006. 

Projects. 

By  Lt.  Col.  Poe,  1886,  for  a  dredged 
channel  from  240  to  100  f.  wide  and  16  f. 
deep,  from  the  river's  mouth  to  the 
briage  of  the  Saint  Louis  and  Wabash 
R.  R.;  estimate,  $31,690,87,2278. 

By  Col.  Poe,  1890,  for  a  turning  basin 
about  2  miles  above  the  junction  of  the 
Rouge  with  the  Detroit,  500  f.  long  and 
250  f.  wide;  estimate,  $15,611.10,  01, 
2823;  03,  2947. 

In  1897  Lt.  Col.  Lydecker  estimated  it 
would  cost  $33,000  tq  dredge  a  16  f.  chan- 
nel from  Wabash  bridge  crossing  to  Maples 
road,  and  $5,000  for  a  13  f.  channel,  08, 
2605.  The  latter  work  provided  for  by 
Congress,  00,  3013. 

Project  for  turning  basin  abandoned  in 
accordance  with  act  of  1899,  which 
diverted  the  appropriation,  $5,000,  for 
this  purpose,  to  the  appropriations  for 
the  general  improvement  of  the  river, 
1000,  3014. 

SurTcys. 

Ordered  by  act  of  Aug.  5,  1886,  made 
under  direction  of  Lt.  Col.  Poe,  87, 2275. 

Survey  from  Wabash  bridge  crossing  to 
Maples  road,  ordered  by  act  of  June  3, 
1896,  with  a  view  to  obtaining  a  channel 
with  16  f.  depth,  made  by  Lt.  Col.  Ly- 
decker, 1897  (see  Projects),  08,  2105. 

Maps.    87,2278. 


ROIJOH  RIVER,  KY.     (See  Kentucky  River.) 


Appropriations. 

1890,  $25,000,  01,  2448. 
1892.  15,000,  02,  2082. 
1894,  «22,500,  06,  2482. 
1896,      43,000,  06,  2281. 

Total,  105,500 

Commerce. 

The  improvement  of  the  river  of  much 
benefit  to,  06,  2281. 
Small,  06,  2281. 

Contracts. 

Details  of  expenditures  for  materials, 
labor,  etc.,  06,  2282,  07,  2474,  2475. 


Engineers. 

CniEF  OF  Engineers.  Reports,  85, 
292;  01,  3a5;  02,  291;  03,  330;  04,  303; 
05,  338;  06,  294;  07,  371;  08,  354;  00, 
447;  1000,  511. 

Encuneebs  in  Chabob: 

Capt.  J.  C.  Post.     Report,  85, 1893-94. 

Maj.  D.  W.  Lockwood,  1890-95.  Re- 
ports, 01,  2446;  02,  2081;  03,  2616;  04, 
1978;  05,  2481. 

Maj.  J.  F.  Gregory,  1896.  Report,  06, 
2280. 

Capt.  J.  G.  Warren,  1897-98.  Reports, 
07,  2471;  08,  2009. 


a  $10,000  of  which  was  allotted  from  Kentucky  River, 
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Capt  G.  A.  Zinn,  1899-.  Reports,  99, 
2599;  1900,  3539. 

Assistants: 

L.  Duval.    Beport,  86,  1900. 

Lt.  W.  L.  Sibert.     Report,  92,  2082. 

Wm.  M.  Hall.  Reports,  96,  2482;  96, 
2281;  97,2473. 

G.  F.  Stickney.    Report,  97,  2476. 

D.  A.  Watt.  Reports,  98, 2010;  1900, 
3539. 

Lefi:al  proceedlnn^s. 

Title  to  land  for  lock  and  dam  obtained, 
98,  2616;  94, 1979. 

liegltlatlon. 

Act  of  Kentucky  ceding  the  State's 
works  to  U.  S.,  86,1902. 

Operations. 

1§90-91.  1,969  trees  cleared  from 
the  banks  and  290  logs  removed  from  the 
channel,  91, 2448. 

1891-9d.  29,499  trees  deadened, 
8,807  trees  cut  ujwn  the  banks  and  in  the 
river,  and  5,637  snags  and  8  c.  y.  of  stone 
removed  from  the  channel,  91,  2082. 

1  §94-95*  Preparations  made  to  con- 
struct lock  and  dam,  96, 2482. 

1S95-96.  Constructing  lock  and 
dam  in  progress;  small  amount  of  dredg- 
ing and  snagging  done,  96,  2281. 

1896-977  Lock  and  dam  completed 
and  opened  to  navifi:ation  on  Dec.  12, 
1896.  Snags  and  other  obstructions  re- 
moved from  the  river.    97,  2471, 2472. 

1897-98.  Some  snagging  done  and 
lock  grounds  inclosed  by  a  fence,  98, 
2009. 

1898-99.    279  snags  and  other  ob- 


structions removed;  constracting  a  lock- 
tender's  house  in  progress,  99, 2S02. 

1 899-1 900.  246  obstructions  re- 
moved and  lock-tender's  house  com- 
pleted, a  new  comb  stick  placed  on  the 
dam,  grounds  graded,  and  minor  repairs 
made,  1900,3539. 

Physical  characteiittf C8. 

Description  of,  98, 2616;  96, 2280. 

Plant,     {^ee  Projects.) 

By  Capt.  Post,  1885,  to  extend  naviga- 
tion to  Geeen's  Mill,  and  5  locks  and 
dams  and  by  clearing  the  banks  of  the 
river;  estimate,  $270,000  to  $421,000, 86, 
1896. 

PrlTate  r corporate)  irork. 

Lock  and  dam  built  bv  Rough  Creek 
Navigation  and  Mfg.  Co.,  80,  1814;  86, 
1894. 

Description  of  work  performed  before 
the  U.  S.  undertook  the  improvement  of 
the  river,  93,2616;  94,1978;  96,2481; 
96, 2280. 

ProJeeU.    (See  P/iww.) 

By  Maj.  Lockwood,  1890,  a  lock  and 
dam,  at  a  co8t  of  $96,556,  and  removal  of 
snags  and  similar  obstructions  between 
Hartford,  Ky.,  and  the  mouth,  at  a  cost 
of  $9,000;  total,  $105,556,  91,  2448. 

By  Maj.  Lockwood,  1895,  for  substitut- 
ing concrete  for  masonry  work  in  the  con- 
struction of  the  lock  and  dam,  96, 2482. 

Sunrcys. 

Ordered  by  act  of  July  6,  1884,  ma«1e 
under  direction  of  Capt.  Post,  86,  1894. 

Map.    96,  2284. 


ROUGH  RIYER9  KY.  (operating  and  care  of  lock  and  dam). 


Appropriations.  ^ 

1898,  $859.08 

1899,  639.39 

1900,  684.41 

Total,  2,182.88 

Contracts. 

List  of  expenditures,  98,   2011;   99, 
2603;  1900,  3541. 

Engineers. 

Chief  op  Engineers.    Reports,  98, 355 ; 
99,  448;  1900,  512. 


Engineers  in  Charge: 

Capt.  J.  G.  Warren,  1898.  Report,  98, 
2010. 

Capt.  G.  A.  Zinn,  1899-.  Reports,  99, 
2602;  1900,  3541. 

Assistant.  D.  A.  Watt.  Report,  98, 
2011. 

Physical  characteristics 

Gauge  readings,  98,  2011 


ROr]VDAl¥A¥  AATD  TIDAL.  BAYOUS,  L.A. 


Appropriations. 

1888,  $1,000,  89,  1607. 
1890,  1,000,  act  Sept.  19. 


Total,  2,000 


Commerce. 

Small,  84,  1348;  87,  1498. 

Engineers. 

Chief  of  Engineers.    Reports,  84, 227 ; 
87,  203;  88,180;  89,212;  91,242;  92,234. 


a  Expenditures  iiiider  permanent-indefinite  appropriation  provided  by  act  of  July  6, 1884,  for  oper- 
ating and  keeping  in  repair  canals  and  other  public  works. 


EEP0RT8  OF  CHIEF  OF  ENGINEERS,  U.  S.  ARMY. 
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Engineers  in  Charge: 

Capt  A.  M.  Miller.    Report,  84, 1347. 

Capt.  J.  H.  Willard,  1887-92.  Reports, 
87,  1497;  80,  1606;  91,  1992;  92,  1620. 

Assistant.  T.  M.  Farrell.  Report,  84» 
1348. 

Operatlon§. 

18§§-99.  162  snags  removed  from 
the  channel;  714  trees  and  149  s.  y.  brush 
cut  from  the  banks,  89,  1607. 

1  §91-93.  146  snags  and  logs  cleared 
from  the  channels;  956  leaning  trees  cut 
from  the  banks,  and  240  s.  y.  of  willow 
brush  removed,  92,  1621. 

Projects. 

By  Capt  Willard,  1887,  removing  snags 


and  leaning  trees  from  the  canal  and  that 
part  of  Bayou  Vidal  that  would  remain 
open  from  Lake  Palmyra  to  the  line  of 
levee  to  be  built  by  State  authority  north 
of  the  lake;  estimate,  $1,000.  Increased 
in  1889,  for  further  removal  of  obstruc- 
tions, to  13,000.     89,  1606,  1607. 

SurTe^s. 

•  Examination  ordered  by  act  of  Aug.  2, 
1882,  made  under  direction  of  Capt.  Mil- 
ler (report  unfavorable),  84,  1347. 

Examination  ordered  by  act  of  Aug.  6, 
1886,  made,  1887,  under  direction  of  Capt. 
Willard  (report  unfavorable),  87,  1497. 


ROUSE  POINT, 

Appropriations. 

1884,  $35,000,  85,  2298. 
1886,  20,000,  86,  1900. 
1888,  13,500,  88,  2094. 
1890,  15,000,90,2876. 
1892,  15,000,  92,  2604. 

Total,  98,500 

Commerce* 

Necessity  for  harbor,  84,  2172. 

Contracts. 

1§93.  £.  R.  Goodsell,  breakwater 
construction;  rubblestone,  90  cents  per 
c.  y.;  large  stone  $3.45  per  c.  y.;  and 
ring  bolts  at  10  cents  per  pound 
($13,207.30),  98,  3193. 

1§§5«  K.  F.  Hawkins,  breakwater 
construction^  86,  1899. 

1§§6«  J.  L.  Johnson,  breakwater 
construction,  87,  2397. 

1§99.  W.  Johnston,  breakwater  ex- 
tension, 89,  2443. 

Engineers. 

Chief  of  Engineers.  Reports,  72, 80; 
78,  50;  76,  57;  84,  330;  85,  354,  2304; 
86,  348;  87,  313;  88,  448;  89,  339;  90, 
806;  91,  384;  92,  363;  98,  416;  94,  390; 
95,  426. 

Board  of  Engineers.  Convened  at 
New  York,  Jan.,  1885,  to  consider  site  and 
form  of  breakwater.  Report,  86,  2302. 
(Col.  Duane,  Lt.  Cols.  Abbot  and  Corn- 
stock.) 

Engineers  in  Charge: 

Lt.  Col.  John  Newton.  Reports,  73, 
403'  76  260. 

Maj.  W.  McFarland.  Report,  84, 
2172. 

Lt  Col.  H.  M.  Robert.  Reports,  84, 
2175;  85,  2299. 

Maj.  M.  B.  Adams,  1885-92.  Reports, 
85,  2297;  86,  1899;  87,  2397;  88,  2093; 
89,  2443;  90,  2875;  91,  2927;  92,  2604. 


S  €HAllIPL.AOr,  Hi.  Y.  (breakwater). 


Capt.  S.  S.  Leach,  1892-95.  Reports, 
98,  3192;  94,  2492;  95,  3232. 

Assistants* 

D.  White.  Reports,  73,  403,  407;  76, 
260. 

J.  A.  Gillespie.     Report,  84,  2173. 

W.  P.  Judson.     Report,  85,  2300. 

Operations. 

1885-§6.  Construction  of  breakwa- 
ter commenced,  86,  1900. 

1 8  §  6-§  7 .  Construction  of  breakwa- 
ter continued,  87,  2397. 

1  §  8  7-88.  65 1.  f .  of  breakwater  com- 
pleted, 88,  2093. 

1888-9d.  Breakwater  extension  in 
progress,  89,  2443;  90,  2875;  91,  2927; 
92,  2604. 

1893-93.  135  f.  of  breakwater  in 
course  of  construction,  93,  3192. 

1893-94.  Work  in  progress  during 
the  preceding  year  completed,  94,  2493. 

Physical  characteristics. 

Described,  73,  404. 

Character  of  lake  bottom  at  proposed 
site  of  breakwater,  85,  2298. 
Height  of  waves,  85,  2300,  2302. 

Plans.     ( See  Projects. ) 

By  D.  White,  1873,  dredging  Rouse 
Point  Reef  and  2  breakwaters  1,200  f. 
and  1,400  f.  in  length  between  Windmill 
and  Stonv  points;  estimate,  1216,398,  73, 
404,  405. ' 

By  Lt.  Col.  Newton,  1873, 2  breakwaters 
1,900  f.  long  and  1,400  f.  long;  estimate, 
$336,001.25,  73,  403. 

By  Lt.  Col.  Robert,  1884,  crib-pier 
breakwater  2,000  f.  long,  extending  from 
Stony  Point;  estimate,  $140,000,  84, 
2175;  85,  2299. 

Project.    ( See  Plans, ) 

By  Board  of  Engineers,  1885,  break- 
water of  random  stone  about  2,000  f .  long, 
extending    from    Stony   Point   toward 
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Windmill  Point  until  the  18-£.  curve  in 
the  lake  be  reached;  estimate,  i»l  10,000, 
86,  2303.  Project  approved  by  the  Sec- 
retary of  War,  86,  2304;  02,  26(H. 

Surveyn. 

Under  direction  of  Lt.  Col.  Newton,  by 
D.  White.    Reports,  73,  403;  76,  260. 


Examination  ordered  by  act  of  Aug.  2, 
1882,  made  under  direction  of  Maj. 
McFarland,  84,  2172. 

Survev  made,  1884,  under  direction  of 
Lt.  Col.'Robert,  86,  2298. 

Maps.  Rouse'e  Point,  86,  2300;  87, 
2398. 


ROYAJLS  RIYER,  HIE. 


AppropiiaUont* 

1871,  $10,000,  71,  90. 

1872,  10,000,  72,  89. 

1882,  10,000,83,420. 

Total,  30,000 

Commerec. 

Not  unimix)rtant,  71,  860;  73,  1066. 
Description  of,  96,  579. 
Small,  97,  817. 

Contraetii. 

1871.  W.  R.  Stockbridge,  dredging 
2,946  c.  y.,  49 J  cents  per  c.  y.,  71,  847. 
Contract  abandoned,  72,  89,  933. 

l§7a.  A.  R.  Wright,  dredging  13,782 
c.  y.,  49  cents  per  c.  y.,  72, 933;  73, 1066. 

1883.  S.  F.  Hamilton,  wing-dam 
construction,  83,  420.  A.  R.  Wright, 
dredging,  26  cents  jier  c.  y.,  84,  467. 

Engineers. 

Chief  op  Engineers.  Reports,  70, 31, 
83;  71,  90;  72,  89;  73,  98;  83,  62;  84, 
70;  96,  38;  97,  44. 

Engineers  in  Charge: 

Lt  Col.  G.  Thom,  1870-73.  Reports, 
71,846;  72,933;  73,  1066. 

Col.  C.  E.  Blunt,  1883-84.  Reports, 
83,  419;  84,  466. 

Lt.  Col.  D.  P.  Heap,  1895.  Report, 
96  679. 

Maj.  R.  L.  Hoxie,  1897.  Report,  97, 
816. 

Assistant.  W.  F.  Robinson.  Report, 
97,  817. 

Operations. 

1871-72.  8,963  c.  y.  dredged,  72, 
933. 


1873-73.  7,764  c.  y.  dredged;  chan- 
nel 100  f.  wide,  4}  f.  deep  at  m.  1.  w.; 
3,640  t.  rock  removed,  73, 1066. 

1883-83.  2,227  t.  rubble-stone  de- 
livered, 83,  420. 

1883-84.  20,000  c.  y.  dredged  from 
channel,  terminating  improvement,  84, 
466. 

Physical  eliaraeteristics. 

Rocks  and  bars  in  the  channel;  char- 
acter of  currents,  71,  90,  846  et  seq. 

Description  of,  96,  680. 

A  small  stream  with  a  narrow  and 
crooked  channel,  96,  680. 

Project. 

By  Lt.  Col.  Thom,  rock  excavation 
and  dredging,  estimate,  $36,000,  71,  846, 
848. 

By  Col.  Blunt,  1883,  remedying  ob- 
structions caused  by  landnslide  opposite 
Wolf's  Point  by  construction  of  a  rubble- 
stone  wing-dam  just  above  the  obstruc- 
tion, and  dredging  to  direct  the  current 
into  a  new  channel;  estimate,  $10,000, 
83,  419,  420. 

Surreys. 

1870.  Under  the  direction  of  Lt  CoL 
Thom.     Report,  71,  847. 

Examination,  village  of  Yarmouth  to 
Casco  Bav,  ordered  by  act  of  Aug.  17, 
1894,  made  by  Lt.  Col.  Haina,  1894  (re- 
port favorable) ,  96,  679. 

Survey  ordered  by  act  of  June  3,  1896, 
under  direction  of  Lt  Col.  Damrell,  1897, 
(report  unfavorable),  97,  816. 


RUMSEY,  KY.     (See  Green  River.) 

RIJ88EL.  FORK.     (See  Levim  River,  under  Big  Sandy  River,  Ky.) 

RUTLAND  €A]VAL.a 

SARINE,  GAL.TESTOX,  PASS  CATAL.L.O,  VEL.ASCO,  RRAZOS 
SAIVTIAOO,  A]VD  CORPUS  CHRISTI  HARRORS,  AND 
SARIME,  RRAZOS,  AND  TRINITY  RIVERS. 

Appropriation. 

1852  (surveys),  $5,000,  act  Aug.  30. 

o Survey— report  Feb.  18, 1828.    (H.  Doc.  No.  4«2,  56th  Cong.,  2d  Beaa.) 


BEPOBTS   OF   CHIEF   OF  ENGDfEEBS,  U.  8.  ABMY. 
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8ABIJVE    LAKE    AND    CHAIVNEX.    FROM    SABINE    PASS    TO 
MOUTHS  OF  SABINE  AND  NECHES  BITERS,  TEX. 


Appropriation* 

1899,  $10,000,  Q9,  1856. 

€)oinineree. 

Description  of.  The  resooroes  of  the 
country  tributary  to  the  Sabine  and 
Neches  rivers  very  great.  08,  1852;  96, 
1791. 

From  Jan.  1  to  Dec.  31, 1899,  commerce 
of  the  rivers  amounted  to  141,122  t., 
1000, 2272. 

Contract* 

1S99.  C.  Clarke  &  Co.,  dredge  boat 
and  c^w,  77  days,  at  $110. 60  per  day  of  16 
houis,  1000,  2273. 

Eniftneers. 

Chief  of  Enoinbkrs.  Beports,  08, 251 ; 
05,  260;  07,  292;  00,  3^;  1000,  378, 
384. 

Board  of  Enoinbbss.  Convened  at 
New  Orleans,  La.,  Apr.  20,  and  July  10, 
and  at  Sabine  Lake  Apr.  21, 1899,  by  8.  0., 
No.  14,  dated  Mar.  16,  1899,  to  make  a 
reexamination  of  the  proposed  channel 
through  Sabine  Lake,  Texas.  Beport, 
1000,  2304.  (Maj.  J.  B.  Qumn,  Capts. 
C.  8.  Bich^  and  C.  A.  F.  Flagler. ) 

Enqinbebs  in  Chabob: 

Maj.  J.B.Quinn,  1893-99.  Beport8,08, 
1850,  06,  1790;  07,  1789;  00,  1856. 

Maj.  H.  M.  Adams,  1900.  Beports, 
1000,  2272,  2302. 

Assistant.  J.  L.  Brownlee.  Beport, 
08,  1852. 

Operatlonf. 

1899-1900.  85,064  c.  y.  dredged, 
1900,  2272. 

Physical  charaeteristlcfl. 

Description  of  Sabine  Lake.  The  lake, 
18  miles  long,  and  with  depths  in  1892 


ranging  from  4  to  7  f.,  part  of  the  water 
route  from  the  deep  waters  of  Sabine  and 
Neches  rivers  to  Sabine  Pass  on  the  Gulf 
of  Mexico.  98, 1851;  96, 1790;  97, 1789. 
Shoaling,  outer  end  of  Sabine  Biver 
channel,  1900,  378. 

Projects. 

In  1897  Maj.  Qninn  estimated  it  would 
cost  from  $20,000  to  $4,117,800  to  obtain 
channels  of  various  dimensions,  97, 1789. 

Act  Mar.  3, 1899,  appropriated  $10,000 
to  improve  mouths  of  Sabme  and  Neches 
rivers,  a  portion  of  the  money  to  pay  for 
a  reexamination  for  a  channel  through 
Sabine  Lake,  1900,  378. 

Project,  1899-1W)0,  provided  for  dredg- 
ing a  channel  60  f.  wide  and  8  f .  deep  from 
deep  water  in  the  Neches  Biver  to  deep 
water  in  Sabine  Lake,  1900,  2272. 

Board  of  Engineers,  1899,  estimated  it 
would  cost  $300,000  to  improve  the 
mouths  of  the  Sabine  and  Neches  rivers, 
with  annual  appropriations  for  main- 
tenance, 1900,  2305. 

SurTcjrs* 

Examination  ordered  by  act  of  July  13, 
1892,  made  in  that  year  by  direction  oi 
Maj.  Quinn  f  report  favorable  to  partial 
improvement),  98,  1850.  Another  was 
ordered  by  act  of  Aug.  17,  1894,  made  by 
the  same  officer,  1895  (report  favorable), 

96.  1790. 

Survey  ordered  by  act  of  June  3,  1896, 
made  by  Maj.  Quinn,  1897  (see  Pnyecls)^ 

97,  1789. 

Survey  of  the  mouths  of  the  Sabine  and 
Neches  rivers,  and  a  reexamination,  with 
report  thereon,  of  the  proposed  channel 
through  Sabine  Lake,  ordered  by  act  of 
Mar.  3,  1899,  made,  1899,  by  Board  of 
Engineers  (see  ProjecU),  1900,  2304. 


SABINE  LAHJS  TO  OAL.TESTOIV  BAT.  €ANAL..    (See  QaLvetiUm  Bay 

to  Sabine  Lake,  etc, ) 

SABINE  PASS,  TEX.  a     (See  Neches  River,  7)nr.) 


pprop 

^rlatfons. 

Appropriations— Continued. 

1852, 

$5,000,  act  Aug.  30  (survey). 

1888, 

$250,000,  88,  1263. 

1872, 

2,000,  73,  685    (allotment 

1890, 

300,000,  90,  1757. 

for  survey). 

1892, 

350,000,  92,  1509. 

1875, 

20,000,  76,  77, 589. 

1894, 

c  275,000,  96,  1776. 

1876, 

ft  38,000,  76,  77, 592;  77, 468. 

1896, 

75,000,  96,  1514. 

1878, 

30,000,  78,  83. 

1897, 

480,000,  97,  1771. 

1879, 

25,000.  79,  108. 

1898, 

400,000,  98,  1483. 

1880, 

50,000,  80,  1164. 

1899, 

150,000,  99,  1860. 

1881, 

150,000,  81,  1318. 

1899, 

264,000,  99,  1860. 

1882, 

150,000,  82,  1422. 

1900, 

36,000,  1900,  2278. 

1884, 

200,000,  84,  1250. 

1886, 

198,750,  86,  1281. 

Total, 

rf  3,448,750 

a  Survey— report,  Feb.  15,  1868.     (H.  Doc.  No.  482,  66th  Cong.,  2d  sen.) 

bTobe  applied  to  the  improTement  of  Sabine  Pass  Bay  and  River,  Blue  Buck  Point  Bar,  and 
Neches  River,  76,  692;  applied  to  Sabine  Paas  alone,  76,  592;  77,  468. 

cBee  Proiecte,  1895. 

d|16,297.03  of  this,  part  of  appropriation  of  1897  to  buy  a  dredge,  not  beiag  required,  retained  to 
Txeasury,  1900. 2279. 

9207—02 66 
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Commerc^e. 

Important,  76,  948. 

Description  of.  Almost  wholl]^  ship- 
ments of  pine  lumber  to  domestic  and 
foreign  ports.    06,  1514. 

Operations  by  two  railroads  were  in 
progress  in  1896-97  with  a  view  to  making 
the  pass  a  great  grain  exporting  and  im- 
porting port,  96.  1514. 

The  amomit  oi  commerce  concerned  in 
the  improvement,  1899,  valued  at  from 
$3,000,000  to  $5,000,000, 99, 1860;  1900, 
2277.^ 

CJontracU. 

1 S  7  ff  •  Curtis,  Fobes  &  Co. ,  dredging, 
12}  cents  per  c.  y.,  76,  591.  Annulled, 
77  75  468. 

issa.  F.  A.  Hyatt  &  Co.,  jetty  con- 
struction, $2.25  ana  $3.90  per  c.  y.,  88, 
1060. 

18S4.  Louisiana  Jetty  <&  Lightering 
Co.,  stone,  $3.70  per  t,  86,  1420. 

188§«  Louisiana  Jettv  &  Lightering 
Co.,  jetty  construction,  89,  1497. 

1 89 1 .  C.  Clark  &  Co. ,  jetty  construc- 
tion, 92,  1507. 

1899.  T.  L.  Smith,  jetty  extension: 
Mattresses,  95  cents  per  s.  y . ;  riprap  Rtone, 
$3.15  per  t.  ($224,975).  C.  Clarke  &  Co., 
dredging,  13i  cents  per  c.  y.  ($32,400). 

^894*.  F.  A.  Hyatt  &  Co.,  jetty  ex- 
tension: Brush  mattresses,  80  cents  per 
8.  y.;  hearting  stone  $2.50,  riprap  stone 
$2.85,  and  granite  capping  stone  $4.55  per 
long  t  ($115,250).  R.  Moore  Dredging 
Co.,  dredging,  9  cents  per  c.  y.  ($103,500). 
96, 1777. 

1897.  Christie  <fe  Lowe,  jetty  exten- 
sion: Brush  mattresses,  68  cente  per  s.  y. ; 
riprap  stone  $1 .  67  and  capping  stone  $3. 80 
per  t. ;  dredging,  10  cents  per  c.  y.  ($792,- 
800),  97,  1772. 

1 898.  National  Dredging  Co. ,  dredg- 
ing, 13  cents  per  c.  y.  ($17,550),  98, 1484. 

1 899.  R.  Moore  Dredging  Co. ,  dredg- 
ing, 9.5  cents  per  c.  y.  ($85,500).  Town- 
send  &  Downey,  dredge  boat  with  two  10- 
inch  pumps,  $87,900.  99,  1861;  1900, 
2278. 

Engineers. 

Chief  op  Enoineeks.  Reports,  72, 
62;  78,  66;  76,  80;  76,  77;  77,  75;  78, 
83;  79,  108;  80,  145;  81,  197,  199;  82, 
194,  195;  83,  199;  84,  207,  216;  86, 223; 
86,  221;  87,  187;  88,  172;  89,  200;  90, 
181;  91,  227;  92,  221;  98,  248;  94,230; 
96,  257;  96,  223;  97,  288;  98,  278;  99, 
335;  1900,  380. 

Boards  of  Engineers: 

Convened  at  New  York,  Mar.  11, 1882, 
to  report  upon  project  submitted  by  Maj. 
Heuer  for  improvement  of  Sabine  Pass. 
Report,  82, 1438.  (Cols.  Tower  and  New- 
ton and  Lt  Col.  Abbot.) 


Convened  at  New  York,  Dec  1, 1884,  to 
report  on  project  by  C^pt.  Turtle,  for  im- 
provement of  Sabine  Pass.  Report,  86, 
1420.  (Col.  Duane  and  Lt.  Cols.  Abbot 
and  Comstock.) 

Convened  at  New  Orleans,  La.,  Feb.  11, 
1891,  by  S.  O.  No.  89,  to  report  upon  im- 
provement of  Sabine  Pass.  Report,  91, 
1834.  (Col.  Comstock,  Maj.  Quinn,  and 
Capt.  Black. ) 

Enqinbebs  in  Charge: 
Lt.   Henry  L.  Smith,   1853.    Report, 

76  945. 

Capt'c.  W.  Howell,  1872-81;  73,  66. 
Reports,  78,  684;  76,  944;  76,  589;  77, 
468;  78,  609;  79,  902;  (Maj.)  80,  1162. 

Capt  C.  E.  L.  B.  Davis,  1881-82.  Re- 
port, 81,  1317. 

Maj.  W.  H.  Heuer,  1882-84,  1885-«7. 
Reports,  82,  1422,  1426,  1427,  1428;  88, 
1048;  86, 1415;  86, 1278, 1284;  87, 1385. 

Capt  T.  Turtle,  1884-85.  Report,  84, 
1250. 

Capt  W.  L.  Fisk,  1888-91.  Reports, 
88,  1261;  89,  1496:  90,  1753. 

Maj.  J.  B.  Quinn,  1891-99.  Reports, 
91,  1831;  92,  1506;  98,  1832;  94,  1376; 
96,  1774;  96,  1512;  97,  1771;  98,  1482; 
99,  1858. 

Maj.  H.  M.  Adams,  1900.  Report 
1900,  2276. 

Assistants: 

Lt.  H.  M.  Adams.    Report,  78,  684. 

T.  L.  Raymond.  Reports,  88,  1051; 
84,  1251;  86, 1416, 1423;  86, 1282, 1286; 
87  1388 

A.  C.  Bell.  Reports,  89,  1499;  90, 
1757. 

Operations. 

1  §75-76.    23,294  c.  y.  dredged,  76, 

77  591. 

1876^77.  10,450  c.  y.  dredged,  77, 
468. 

1877-78.  Dredging  by  U.  8.  dredge 
Essayons,  78,  609. 

1878-79.  Dredging  by  U.S.  dredge 
Essayons;  also  repairs,  79,  903. 

1880-81.  12-f.  channel  dredged 
throngh  Blue  Back  Bar,  81,  1318. 

1883-83.  10,600  1.  f.  of  brush  and 
stone  jetty  built,  88,  1048. 

1883-84.  5,474  1.  f.  brush  and  stone 
jetty  added  to  that  already  built,  84, 1250. 

1884-85.  Work  on  east  jetty  com- 
menced under  1884  contract,  86,  1421. 

188  5-86.  East  jetty  foundation  ex- 
tended 990  f .  and  top  work  350  f . ;  west 
jetty  raised  above  high  tide  for  a  lengUi 
of  5,710  f.,  86.  1279. 

1886-87.  Foundation  course  of  east 
jetty  extended  to  a  distance  of  14,000  f. 
from  shore  line,  87,  1386-1388. 

1887-88.  6,993  c.  y.  brush  mattress 
and  5,767 1  stone  plac^in  east  jetty,  88, 
1262. 
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ISSS-SO*  East  jetty  foundation  ex- 
tended 2,a00  f.,  80,  1497. 

1  S§9-90.  7,468  c.  y.  of  brush,  18,876 
c.  y.  sandstone  and  granite  riprap,  and 
9,378 1.  of  sandstone  placed  in  ]etty,  90, 
17&5. 

1  §90-9d.  Jetty  construction  in  prog- 
ress under  contract,  01,  1832;  02,  1508. 

1S93-93.  About  6,000  t.  capping 
stone,  32,000  t.  riprap,  and  42,000  s.  y. 
brush  mattresses  placed  in  jetties;  159,376 
c.  y.  dredged,  03,  1833. 

1  §99-94.  198,401  c.  y .  dtedged  from 
channel;  39,000  t.  riprap  stone,  and 
23,333  s.  y.  mattresses  placed  in  west 
jetty,  04, 1377. 

1994-95.  155,669  c.  y.  dredged; 
6,433  t.  riprap  stone,  and  13,294  s.  y. 
brush  mattresses  placed  in  east  jetty,  06, 
1775. 

1  §95-96.  Dredging  and  east  jetty 
extension  in  progress,  06,  1513;  73,334 
c.  y.  dredged  from  river  mouth,  06, 1514. 

l§97-9§.  299,799c.  y.  dredged;  east 
jetty  extended  4,100  f.,  and  west  jetty 
completed  for  a  distance  of  about  3,000  f., 
08,  1482,  1483. 

l§9§-99.  404,063  c.  y.  dredged,  00, 
1859. 

1  §99-1900.  East  jetty  extended  300 
f.,  west  jetty  extended  3,425  f.,  1,414  c.  y. 
dredged  from  main  ship  channel,  and 
construction  of  dredge  in  progress,  1000, 
2276,  2277. 

Physical  cliaraeterlsll<». 

General,  78,  684;  76,  945-947. 

Tides,  86,  1280. 

Perforation  of  rock  used  in  jetties  by 
marine  animal,  87,  1387. 

Settlement  of  jetties,  04,  1377. 

85,000  acres  of  pasture  lands  reclaimed 
by  work  of  improvement,  06,  1514. 

Depths  of  channel  through  jetties,  07, 
1771. 

Great  storm  destroyed,  1899,  2  brush 
mats  on  the  west  jetty,  00,  1859. 

Plans. 

By  Lt.  Smith,  1853,  dredging  a  9  f . 
channel,  etc,  $7,000,  76,  945. 

By  Capt.  Heuer,  1882,  deep-water 
channel  from  Sabine  Pass  to  Orange  and 
Beaufort  by  a  dredged  channel  consid- 
ered useless  with  the  present  demauds  of 
commerce,  82,  1426. 

By  Maj.  Stickney,  water  route  con- 
necting Calcasieu  River  with  Sabine  Pass 
considered  unworthy  of  improvement, 
84,  1285. 

Projects. 

By  Capt.  Howell,  dredging  a  channel 
about  2}  miles  in  length,  150  f.  wide  and 
12  f.  deep,  estimate  $105,026,  76,  947;  for 
dredging  a  chan-  nel  4}  miles  long,  150  f . 
wide,  itfid  20  f.  deep;  estimate,  $390,317, 


76, 947;  ,77,  75;  78,  609.  Dredging  op- 
erations  were  in  force  from  1875  to  1881, 
during  which  interval  about  $160,000  was 
expended,  81,  198. 

In  1882  Capt.  Heuer  proposed  2  high 
brush  and  stone  jetties,  curving  from 
either  bank  at  mouth  of  Sabine  River, 
parallel  with  each  other  and  at  a  distance 
of  2,000  f.  apart;  the  west  jetty  to  be 
18,120  f.  in  length,  and  east  jetty  19,800  f. 
in  length;  also  for  possible  excavation  of 
channel  between  jetties  20  f.  deep  and 
100  f.  wide  at  bottom ;  this  channel  to  ex- 
tend from  jetty  entrance  to  18  f.  channel 
inside  the  bar;  estimate,  $3,177,606,  82, 
1436,  1437;  83,  1054. 

The  Board  of  Engineers  of  1882  favored 
high  jetties  without  the  shore  openings 
proposed  by  Maj.  Heuer,  82,  1439;  01, 
1831. 

In  1891  the  board  (Col.  Comstock, 
Maj.  Quinn,  and  Capt.  Black)  proposed 
the  elevation  of  the  east  jetty  to  2  f. 
above  m.  h.  w.  for  the  first  16,600  f.,  and 
the  west  jetty  to  m.  h.  w.  level  for  the 
first  4,000  f.,  thence  to  the  end  of  the 
jetty  2  f.  above  m.  h.  w.,  01,  1835. 

By  Maj.  Quinn,  1895,  dredging  bar  at 
mouth  of  the  river  with  (Tovemment 
dredge;  estimate  about  $4,000,  06,  1514. 

liy  Maj.  Quinn,  1896,  constructing  5,300 
1.  f.  east  jetty  and  6,600  1.  f.  west  jetty, 
estimate  $985,000;  and  for  enlar^ng  and 
maintaining  dredged  channel  with  Gov- 
ernment plant,  estimate  $65,000.  The 
act  of  1896  limited  the  cost  of  completing 
the  project  to  $1,050,000,  08,  1482. 

By  Maj.  Quinn,  1897,  expending  $100,- 
000  to  purchase  a  dredge  and  $:^0,000  to 
operate  same  during  fiscal  year  1898;  mod- 
ified, 1898,  making  available  for  imme- 
diate use  $15,000  of  the  $30,000  appropri- 
atetl  for  dredging,  08, 1482;  1000,  2277. 

By  Maj.  Quinn,  1897,  subproject  for 
expending  $350,000,  as  follows:  Dredging 
in  channel,  $30,000;  extending  east  jetty, 
$282,000,  and  capping  west  jetty,  $38,000, 
1000,  2276. 

By  Maj.  Quinn,  1898,  subproject  for 
expending  $400,000,  as  follows:  Complet- 
ing east  jetty,  $171,040.28,  and  extending 
west  jetty,  $228,951.72;  modified,  1898, 
to  permit  $30,000  to  be  used  for  dredging, 
00,  1859;  1000,  2276. 

Subproject,  1898-99,  expending  $264,- 
000  to  extend  west  jetty;  modifi^,  1899, 
reducing  allotment  for  west  jetty  by  34,000 
t.  of  riprap  stone  and  adding  this  amount 
to  the  east  jetty;  again  moaified,  1900,  to 
permit  sufficient  stone  being  used  to  com- 
plete east  jetty,  the  remainder  to  be  placed 
on  west  jetty,  00,  1859;  1000,  2276. 

By  Maj.  Quinn,  1899,  straightening, 
widening,  and  otherwise  improving  the 
main  channel  by  removing  such  parts  of 
the  oyster  flats  as  funds  available  ($150,- 
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000)  woald  permit  between  a  point  1,000 
f.  north  of  the  U.  S.  life-saving  station 
and  a  point  opposite  the  U.  8.  light-house, 
99,  1859;  1900,  2277. 

Maj.  Quinn  estimated,  1890,  it  would 
ooHt  1150,000  for  enlarging  the  main  ship 
channel  at  Sabine  Pass,  Tex.,  99,  1862. 

By  Maj.  Adams,  1900,  expending  $36,- 
000  to  complete  improvement  at  Sabine 
Pass  under  existing  continuing  contract, 
1900,  2277. 

Surreyi. 

By  Lt.  Smith,  1853.     Report,  75,  946. 

By  Lt.  Adams,  1872.     Report,  78, 684. 

Under  the  direction  of  Uapt.  Howell, 
1875.     Report,  75,  945. 

For  a  deep-water  connection  from  Sa- 
bine Pass  to  Orange  and  Beaufort  ordered 


by  act  of  Mar.  3,  1881,  made,  1882,  under 
direction  of  C^pt.  Heuer,  89,  1426. 

To  connect  Calcasieu  River  with  Sabine 
Pass  ordered  b^  act  of  At^.  2, 1882,  made, 
1882,  under  direction  of  Maj.  Stickney; 
reported  as  unworthy  of  improvement, 

Survey  and  examination  of  work,  85, 
1416;  86, 1286. 

Survey  of  the  Pass  made,  1888,  under 
direction  of  Capt.  Fisk,  89,  1499. 

Survey  of  the  Pass  made,  1889,  under 
direction  of  Capt.  Fisk,  90,  1756,  1759. 

Maps.  88,  1054;  85,  1416;  86,  1282; 
89,  1498;  90,  1759;  92,  Atlas,  77;  93, 
1832;  94,  1378;  95,  1776;  96, 1514;  97, 
1772;  99,  1860;  1900,  2278. 
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Appropiiatlong. 

1872,  fe$2,700,  73, 
1878,  10,000,  78, 
6,000,  79, 


1879, 
1880, 
1881, 
1882, 
1892, 
1894, 
1896, 
1899, 


5,000,  80, 
7,000,  81, 
4,000,  82, 
5,000,  92, 
5,000,  95, 
2,000,  96, 
2,000,  99, 


684. 

84. 

108. 

1195. 

1323. 

1424. 

1511. 

1779. 

1517. 

1857. 


Total,    48,700 

CJommerce. 

Important,  71,  540,  543;  78,  680. 

Description  of;  mostly  lumber,  and  in- 
creasing, 96,  1516. 

From  Jan.  1  to  Dec.  31, 1899,  commerce 
amounted  to  407,373  t,  1900,  2274. 

Contracts. 

1§78.  Brott  &  Norris,  dredging,  17 
cents  per  c.  y. ;  annulled,  79,  904. 

1970.  S.  N.  Kimball,  dredging,  22i 
cents  per  c.  v.,  79,  904. 

1§90.  F.  A.  Hyatt,  cut-off  excava- 
tion, 80,  1194. 

1§§9.  Sabine  Tram  Co.,  pile  and 
brush  dam  construction,  $3,647,  90, 1752. 

1§93.  Lyles  &  Allardyce,  hire  of 
snag  boat,  $64.70  per  d&y,  93,  1837. 

1S95.  Same  firm,  hire  of  snag  boat, 
$54.60,  95,  1780. 

1§99.  V.  Von  Schoeler,  snagging 
plant  and  crew,  36  days  at  $69.50  per  day 
of  8  hours  (oral  agreement),  1900,  2274. 

Chief  of  Engineers.  Reports,  70, 32, 
62;  71,  67;  72,  62;  73,  66;  78,  84;  79, 
108;  80,  146,150;  81,198;  82,  195;  88, 
200;  84,  208;  85,  224;  86,  222;  87,  186; 

a  Sarvey— report  Feb.  15, 1853,  estimate  $169, 
i>  Allotment  lor  survey. 


89,  200;  90, 180;  91,  228,  230;  92,  222, 
223;  93,  249,  251;  94,  231;  95,  258;  96, 
224;  97,  289;  98,  279;  99,  333;  1900, 
379. 

Enginbbbs  in  Charge: 

Capt  C.  W.  Howell,  1870-80.  Reports, 
71,  540;  73,  680;  78,  610;  79,  904;  81, 
197. 

Maj.  S.  M.  Mansfield,  1880-^2.  Re- 
ports, 80,  1193,  1199;  81,  1321. 

Maj.  W.  H.  Heuer,  1882-84,  1885-87. 
Reports,  82,  1422;  83,  1055;  85,  1425; 
86,  1287;  87,  1383. 

Capt  T.  Turtle,  1884-85.  Report,  84, 
1255. 

Capt  W.  L.  Fisk,  1888-91.  Reports, 
88,  1259;  89,  1494;  90,  1752. 

Maj.  J.  B.  Quinn,  1891-99.  Reporte, 
91,  1835;  92,1510,1513;  93,  1835,  1848; 
94,  1379;  95,  1778;  96,  1515;  97,  1773; 
98,  1485;  99,  1857. 

Maj.  H.  M.  Adams,  1900.  Report^ 
1900,  2274. 

Assist  ants: 
G.  Dyes.     Report,  71,  542. 
F.  P.  Leavenworth.    Report,  78,  681. 
J.  S.  Polhemus.    Report,  80,  1195. 
P.  H.  Thomson.     Report,  93,  1849. 

Estimates.     (See  Plans  and  Projects. ) 
By  Capt  Howell,  purchase  of  a  dredge 

boat  in  connection  with  Trinity  River, 

$42,600,  71,  541;  78,  611. 
By  G.  Dyes,  converging  jetties,  $1,800;- 

shell  embankments fuia  piling,  $10,252.40, 

71,  543. 

Leiiislation. 

1856.  $51,455  appropriated  by  legisla- 
ture of  Texas  for  the  improvement  of 
the  river,  73,  683. 

,750.    (H.  Doc.  No.  482,  55th  Cong.,  2d  sesB.) 
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Operations. 

1979-80.  42,667  c.  y.  dredged  from 
cat  through  the  har,  80,  11$>4. 

18§0-§1.  Cutroff  at  Dead  Bend 
completed  and  one  at  head  of  Narrows 
begmi,  81,  1322. 

1891-83.  Cut-off  at  the  Narrows 
completed,  82,  1423. 

1889-83.  Channel  6  f.  deep  and 
100  f.  wide  redredged  for  a  distance  of 
5,600  f.,  83,  1066. 

1880-90.  Construction  of  pile  and 
brush  dams  begun  under  contmct,  00, 
1762. 

1800-01.  Pile  and  brush  dam  con- 
struction in  progress  under  contract,  01, 
1836. 

1801-03.  Project  completed,  02, 
1611. 

1809-03.  1,325  obstructions  re- 
moveil,  04, 1380. 

1805-06.  Nearly  2,000  obstructions 
lemoTed,  06,  1616. 

1800-1000.  956  miscellaneous  ob- 
structions removed,  1000,  2274. 

Physical  cliaracteiiatlcs. 

General  description,  71,  640,  642;  78, 
682,683. 

Description  of,  between  Sudduths 
Bluff,  Tex.y  and  Logansport  La.,  08, 
1848. 

Tendency  obstructions  to  reform,  06, 
1616. 

Pianfl.     (See  Egtimates  and  Projects. ) 

By  Capt.  Howell,  purchase  of  a  dredge 
to  operate  both  at  Trinity  and  Sabine 
rivers,  71,  641. 

B^  G.  Dy^  W  construction  of  con- 
verging jetties  to  concentrate  the  dis- 
charge of  the  water;  (2)  shell  embank- 
ment and  pilmg  to  close  the  cut-off  and 
the  West  Pass,  71,  643. 

Capt.  Fisk  reports,  1888,  that  further 
improvements  are  inadvisable,  as  the  ex- 
istmg  channel  meets  the  requirements  of 
commerce,  88,  1260. 

By  Maj.  Quinn,  1891,  removal  of  snags 
and  similar  obstructions  between  Sabine 
Lake  and  Sudduths  Bluff;  estimate,  $10,- 
000,  02,  1614. 

PriTate  (Stale  and  eorporale) 
work. 

1853.  Company  formed  for  the  im- 
provement of  the  navigation  of  the  river, 
78,683. 


1866.  $51 ,  466  appropriated  by  the  leg- 
islature of  Texas  for  the  improvement  of 
the  river,  78,  683. 

Projects.     (See  Esdmalea  and  PUms, ) 

By  Capt.  Howell,  1873,  dredging  a 
channel  across  the  bar  at  the  mouth  of 
the  river  to  a  depth  of  6  f.,  and  for  re- 
moving snags  and  obstructions  from  the 
river  above.  Estimate,  $66,000;  esti- 
mate, originally,  $31,033.  78,  681;  70, 
904,  906;  80,  1195. 

By  Maj.  Mansfield,  1880,  excavation  of 
cut-off  from  the  main  river  into  the  Nar- 
rows, 320  f.  long,  40  f.  wide,  and  5  f . 
deep;  for  the  formation  of  two  other  cut- 
offs of  100  f.  each;  removal  of  snags,  logs, 
and  similar  obstructions,  and  construc- 
tion of  pile  and  brush  obstruction  across 
old  channel.  Estimate,  $17,500.  80, 
1199.  The  river  not  considered  suscep- 
tible of  permanent  improvement,  86, 
222;  02,  1610. 

By  Maj.  Quinn,  1892,  removing  snags 
and  other  obstructions  between  Sabine 
Lake  and  Sudduths  Bluff;  estimate, 
$10,000.  In  1893  it  was  also  estimated 
that  it  would  require  $2,000  annually  for 
maintenance.    98,  1836. 

By  Maj.  Quinn,  1896,  to  dredge  a 
channel  across*lhe  bar  at  the  river  mouth. 
(See  &t6iw6  Pa«8,  Tex.) 

Subproject,  1897,  to  clear  the  river  of 
obstructions  from  Moivans  Bluff  to  the 
head  of  the  Narrows,  90,  1867. 

Subproject,  1899,  to  remove  the  most 
dangerous  obstructions  between  Mor- 
gans Bluff  and  Sadduths  Bluff,  00,  1857; 
1000,  2274. 

8urTeyt. 

By  G.  Dyes,  1871.    Report,  71,  642. 

By  F.  P.  Leavenworth,  1872-73.  Re- 
port, 78,  681. 

Resurvey  ordered  by  act  of  Mar.  3, 
1879,  made,  1880,  under  direction  of 
Maj.  Mansfield,  80,  1195. 

Of  Narrows  of  Sabine  River,  80,  1199. 

Examination  ordered  by  act  of  Sept. 
19,  1890,  made,  1891,  under  direction  of 
Maj.  Quinn,  02,  1513. 

Examination  of  the  river  from  Sud- 
duths Bluff,  Tex.,  to  Logansport,  La., 
ordered  by  act  of  July  13,  1892,  made  in 
that  year  by  Maj.  Quinn  (report  unfa- 
vorable), 08,  1848. 

General  examination  of  the  work,  07, 
1773. 


SACKETTS  HARBOR,  N.  ¥. 


Appropriations. 

18^'  ^'^'JTreas.  Doc.  No.373, 1882. 

1882|  7!000!  88,  1963. 
1888,  2,000,  88,  2087. 
1894,   6,000,  05,  3221. 

Total,  20,000 


Commeree. 

In  1895  it  was  valued  at,  approxi- 
mately, $66,000,  06,  3161. 

In  1897  the  commerce  was  considered 
small,  but  the  harbor  thought  of  use  as 
a  harbor  of  refuge  for  small  craft  plying 
between  Lake  Ontario  and  the  St  Law- 
rence River,  07,  3265. 
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Contracts. 

1  ^H9.  W.  J.  Daly,  dredging,  20  cents 
pare,  y.,  88,  1954. 

Englneen. 

Chief  of  Enoinebrs.  Reports,  8 1 ,  321 ; 
82,  814;  88,  322;  84,  326;  80, 352;  86, 
346;  87,  312;  88, 285;  80,  336;  90,  305; 
91,  382;  92,  361;  98,  414;  94,  388;  95, 
423;  96,  380;  97,  477;  98,  466. 

Engineers  in  Charoe: 

Lt.  Col.  W.  McFarland,  1881-83.  Re- 
port, 82,  2489. 

Lt.  Col.  H.  M.  Robert,  1883-85.  Re- 
ports, 88,  1953;  84,  2151. 

Capt.  E.  Maguire,  1885-^7.  Reports, 
85,  2282;  86,  1894. 

Capt.  C.  F.  Palfrey,  1887-90.  Reports, 
87,  2391;  88,  2086;  89,  2422. 

Maj.  M.  B.  Adams,  1890-91.  Report, 
90,  2868. 

Capt.  D.  C.  Kingman,  1891-95.  Re- 
ports, 91,  2918;  92,  2597;  98,  3166;  94, 
2486;  95,  3221. 

Maj.  W.  8.  Stanton,  1896-.  Reports, 
96,  3160;  97,  3285;  98,  2809. 

AssifiTANT.  M.  Kingsley.  Report,  82, 
2490. 

Operatlonn. 

18§3-§3.  8,510  c.  y.  dredged  from 
the  harbor,  83,  1953. 

11183-84.  15,500  c.  y.  dredged  from 
the  harbor,  84,  2151. 

1 884-85.  18-f.  crib  built  and  placed 
npon  eiastend  of  Ship-House  Point  Shoal, 
85,  2282. 


1888-89.  164  1.  f.  of  stake  and  fas- 
cine work  built,  89,  2422. 

1896-97*  Two  groins  of  stone  built 
at  the  harbor  entrance,  97,  3285. 

1897-98.  23,494  c.  y.  dredged,  98, 
2809. 

Pliyilcal  characteristics. 

Description  of,  96,  3160;  97,  8285. 

Plant. 

In  1890  Maj.  Adams  reported  that  the 

S resent  needs  of  the  harbor  were  satis- 
ed  by  existing  works,  90,  2868. 

Projects. 

In  1826  and  1828  $6,000  was  expended 
in  clearing  wrecks  from  the  harbor,  87, 
312. 

By  Lt.  Col.  McFarland,  1881,  for  im- 
provement of  the  harbor  by  dredging  the 
area  to  within  50  f.  of  the  whartline  to 
12  f.  deep  at  1.  w.;  estimate,  $22,000,  82, 
2490. 

Modified  in  1883  by  a  moving  crib 
placed  near  end  of  Ship-House  Point,  88, 
1953;  87,2391;  92,2597. 

By  the  Chief  of  Engineers,  1896,  for 
moaification  of  the  project  to  provide  for 
building  two  low  groins  of  stone  perpen- 
dicular to  the  line  of  the  beach  instead  of 
a  wall  parallel  to  it,  96,  3160. 

Surreys. 

Ordered  by  act  of  Mar.  3,  1881,  made, 
1881,  under  direction  of  Lt.  Col.  McFar- 
land, 82,  2489. 

Minor  surveys,  96,  3161;  97,  3285. 

Maps.    98,  2808. 


8ACJACAUDA  CREEK  (at  Bullblo,  N.  ¥•). 


Engineers. 

Chief  op  P^ngikeers.    Report,  86,352. 

Engineer  in  Charge.    Capt.  E.  Ma- 
guire.    Report,  86,  2283. 

Obstructions. 

Bridges    obstructing   navigation,   86, 
2285. 


Plans. 

By  Capt  Maguire,  1884,  dredged  chan- 
nel 1  mile  long,  100  f.  wide,  and  10}  f. 
deep;  estimate,  $26,000,  86,  2286. 

Surrey. 

Ordered  by  act  of  July  5,  1884,  made 
under  direction  of  Capt.  Maguire,  86, 
2283. 


8A€0  RIVER,  RE. 


Appropriations. 

1824,   a  $5,000,  66,  iii,  28. 
1827,     «►  7,000,  66,  iii.  28. 

1866,  <? 40,000,  66,  iii,  18,  28. 

1867,  40,000,  67,  48. 

1868,  d  20,000,  69,444. 

1869,  ^'22,275,  69,  22. 

1870,  10,000,  70,  79. 

1871,  15,000,  71,  91. 

1872,  15,000,  72,  91. 
1884,   *  15,000,  86,  472. 
1886,    <•  12,500,  86,  545. 

oNot  mentioned  In  appropriation  act. 

b  Piers,  buoys,  and  removing  obstructions  at  and 

<*  Repairing  pieis. 

<i  Allotment. 


Appropriations — Continued. 

1886.  $12,500,  87,  458. 

1888,  M2,500,  88,  389. 

1888,  10,000,  88,  391. 

1890,  /  65,000,  90,  448. 

1892,  (725,000,  92,  523. 

1894,  10,000,  96,  570. 

1896,  10,000,  96,  574. 

1899,  5,000,  99,  1044. 


Total,  346,775 

«•  Breakwater, 
near  entrance.     /  River,  breakwater,  and  jetty. 
9  River  and  breakwater. 
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SACO  BITER, 

Benefit  of  improvement,  66,  iii,  18,  iv 
195;  67, 479;  68,  840;  69,  446;  70,  497; 
79.937. 

Obstmctions  to  navigation,  66,  iii,  18, 
iv,  191. 

€!ontraets« 

1867*  J.  M.  A  J.  W.  Deering,  stone 
for  breakwater;  J.  Andrews,  removing 
sunken  rock,  67,  479.  J.  M.  Andrews, 
removing  sunken  rock,  68,  839. 

1§68.  R.  WUey,  removing  sunken 
rock,  69,  444. 

1869*  1.  Hamilton,  stone  for  break- 
water, 70,  496. 

1870*  H.  Hamilton  <&  1.  Andrews, 
stone  for  breakwater,  71,  862. 

1871*  Grooch  &  Haines,  stone  for 
breakwater,  71,  862. 

1 8  79.  C.  H .  Bragdon,  stone  for  break- 
water, 78,  1075,  1076. 

1884.  Hamilton  &  Soule,  11,000 1  of 
breakwater  stone,  80,  471. 

1886.  G.  W.  Andrews,  breakwater 
stone,  87,  454. 

1887*  S.  Symonds,  rock  removal, 
$10.25  per  c.  y.,  87,  459.  R.  Hamilton, 
dredging,  23  cents  per  c.  y.,  87,  459. 

1889.  G.  W.  Andrews,  furnishing 
and  placing  stone  upon  breakwater,  87 
cents  per  s.  t.,  89,  534;  construction  of 
stone  jetty,  training  wall,  and  bank  pro- 
tection, 93  centsper  t,  90,  448. 

1890.  G.  W.  Andrews,  stone  jetty 
construction,  84 centsper  t.,  91,  600. 

1899.  J.  F.  Curit,  stone,  90  cents  per 
t.  ($10,800),  98,  710.  J.  F.  Hamilton, 
stone,  93  cents  per  t;  fascines,  75  cents 
each  ($13,620),  98,  711. 

1894.  Moore  &  Wright,  dredging, 
20  cents  per  c.  y.  ($10,000),  94,  521. 

189ft.  W.  8.  White,  stone,  90  cents 
per  t  ($9,000),  95,  570. 

1897.  G.  W.  Andrews,  stone,  $1.01 
pert.  ($4,040),  98,  835. 

1990.  G.  W.  Andrews,  repairing 
jetty;  stone,  $1.37  per  s.  t,  1900,  1145. 

Engineers. 

Chief  of  Engikbebs.  Approves  plan 
of  officer  in  chaige,  67,  480.  Reports, 
66,  ii,  40,  iii,  18,  28;  67, 48;  68,  71;  69, 
61;  70,  79;  71,  91;  72,  90;  78,  99;  74, 
109;  84,  73;  85,  58;  86,  58;  87, 18, 19; 
88,  18;  89,  27;  90,  23;  91,  28;  99,  34; 
98,  32;  94,  32;  95,  34;  96,  38;  97,  39; 
98,  49;  99,  58;  1900,  64. 

Boards  of  Enoineebs: 

Ck)nvened  at  Saco,  Me.,  June  12,  1867; 
recommended  the  adoption  of  Maj.  Alex- 
ander's plan  (see  Prcy^cte),  67,  48.  Re- 
port, 67, 483.  (Col.  Bache,Lt.  Col.  Thorn, 
and  Maj.  Casey.) 

Convened  at  New  York,  Apr.,  1887,  to 
consider  project  of  Maj.  Smith.  Report, 
87,  459.  (Cols.  Casey  and  Abbot,  Lt 
Col.  Houston,  Maj.  King. ) 


ME* — Continued. 

Engineers  in  Chaboe: 
Mai.  Barnard.  1853;  66,  iii,  18. 
Maj.  B.  8.  Alexander,  1866;  66,  ii,  41. 

Report,  66,  iv,  188. 
Lt.  Col.  G.  Thorn,  1866-85;  66,  iii,  18. 

Reports,  66,  iv,  191;  67,  478;  68,  339; 

69,  443;  70,  496,  505;  71,  852;  72,  936; 

78,  1074;  74,  ii,  307;  84,  482,  483. 
Col.  C.  E.  Blunt,  1884-86.     Reports, 

84,  484;  85,  471;  86,  552,  553. 

Maj.  J.  A.  Smith,  1886-92.  Reports, 
86,  544,  546;  87, 453;  ( Lt.  Col. ),  88, 389, 
390;  89,  533,  534;  90,  447;  91,  598,  599. 

Lt.  Col.  P.  C.  Hains,  1892-94.  Reports, 
92,  521;  98,  708;  94,  519. 

Lt.  Col.  D.  P.  Heap,  1895.  Report,  95, 
568. 

Lt.  Col.  A.  M.  Damrell,  1896.    Report, 

96,  572. 

Maj.  R.  L.  Hoxie,  1897-98.    Reports, 

97,  792;  98,  834. 

Maj.  S.  W.  Roessler,  1899.  Report,  99, 
1043. 

Maj.  W.  L.  Fisk,  1900.  Report,  1900, 
1143. 

Assistants: 

F.  F.  Nes,  U.  S.  C.  S.,  68, 840. 

G.  Davidson,  66,  iv,  190. 

C.  Berrer.    Reports,  86, 552, 554. 

Operations. 

IS 36.  12  piers  constructed,  66,  iii, 
18,  iv,  191. 

lll67-6§.  2,550  1.  f.  breakwater  ex- 
tended, one  sunken  rock  removed,  68, 
71  839 

1868-69.  1,450  1.  f.  breakwater  ex- 
tended, one  sunken  rock  removed,  69, 
61  444. 

1869-70.  200  1.  f.  breakwater  ex- 
tended, one  sunken  rock  remov^,  70, 

79,  496. 

1 8  70-7 1  •  Breakwater  enlai^ged,  7 1 , 
852. 

1871-79.  4,000  c.  y.  dredged,  break- 
water enlai]ged,  72,  90,  936. 

1 8  73-73.  Breakwater  enlarged,  78, 
1076. 

1873-74.  3  river  piers  built  and  re- 
paired, 74,  ii,  308. 

1884-85.  3,494  t.  stone  placed  in 
breakwater,  85,  471. 

1885-86.  7,281  t.  stone  placed  in 
breakwater,  85,  544. 

1886-87.  4,475  t.  stone  placed  in 
breakwater,  87,  454. 

1887-88.  6,484  t.  stone  delivered 
upon  breakwater,  88,  389;  16,987  c.  y. 
dredged  from  channel  and  19,407  c.  v. 
from  shoals;  214  c.  y.  rock  removed,  88, 
390. 

1888-89.  104  t.  stone  placed  upon 
breakwater,  89,  533;  4,641  t.  stone  de- 
livered in  training  wall,  89,  535. 

1889-90.  10,030  t.  stone  placed  in 
breakwater,  90,  446;  3,185  t.  stone  de- 
livered in  training  wall,  90,  448. 
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lS9a-91.  1,960  t  stone  placed  in 
breakwater,  01,  599;  8,626  t  stone  de- 
livered in  jetty,  01,  600. 

190 1-09.  26,324  t  stone  delivered 
in  soath  jetty,  00,  623. 

19010-09.  Over  23,000  t.  stone 
placed  in  jetty,  08,  700. 

19O3-04.  804  iascines  laid  and 
17,065 1  stone  placed  in  jetties  above  and 
below  Cow  Island,  and  15,698  t.  stone 
placed  in  jetty  on  soath  side  of  entrance, 
04,521. 

1904-0ft.  44,175  c.  y.  dredged,  re- 
pair of  jetties  in  progress,  06,  570. 

190&-06.  Aboat  13,000  t.  stone 
placed  in  breakwater  and  jetty  at  mouth 
of  river,  00,  574. 

1907-09.  5,200  t.  stone  placed  in 
breakwater,  08,  834. 

1 900-1 OOO.  957  t  stone  placed  to 
repair  soath  jett^;  construction  of  beacon 
at  outer  end  of  jetty  in  progress,  1000, 
1144. 

Phjralcal  characterlattca. 

General,  of  river  and  mouth,  66,  iv, 
188,  191. 

Plana. 

By  Col.  Thorn,  1883,  repair  and  exten- 
sion of  existing  breakwater  and  forma- 
tion of  dredged  channel  through  adjacent 
shoals;  estimate,  1356,500,  84,  484;  86, 
544. 

By  Lt.  Ck>l.  Blunt,  1884,  forming  and 
maintaining  a  channel  5  f.  deep  at  m.  1. 
w.  below  Siux>,  by  dredging,  rock  removal, 
and  use  of  submerged  jetties;  estimate, 
1116,500,  84,  484;  87,  456. 

ProJeeU. 

For  the  constniction,  1836,  of  piers  in 
the  river  and  outside  at  its  entrance,  the 
two  outside  piers  evidently  intended  for 
breakwaters,  66,  iv,  191. 

By  G.  Davidson,  construction  of  two 
stone  piers,  conducting  the  river  to  the 
sea  in  a  northeast  direction,  estimate 
$40,000.  Utility  of  this  plan  discussed  by 
Maj.  Alexander.    66,  iv,  190,  191. 

By  Maj.  Alexander,  construction  of  a 
breakwater  between  the  two  outside  piers 


2,915  f.  in  length,  12  f.  above  1.  w.,  outer 
edge  of  cut  granite,  rear  wall  of  rubble 
stone,  estimate,  $192,500,  66,  iii,  18,  iv, 
189,  191. 

By  Lt.  Gol.  Thom,  repairing  and  re- 
building the  inside  piers  in  addition  to 
Maj.  Alexander* 8 project  for  a  breakwater, 
increasing  the  estimated  cost  to  $211,- 
701.05,  66,  iv,  194;— approved,  67, 481;— 
further  increased  to  $270,000,  67, 479;  to 
$320,000,  68,  840.  For  the  improvement 
of  the  channel  below  the  wharves  at  Saco 
and  Biddeford,  Me.,  by  means  of  ma- 
chinery hired  by  the  day,  estimate,  $2,500, 
71,  853;  72,  936. 

By  Col.  Thom,  1883.  repairing  and  ex- 
tending the  old  breacwater,  giving  it  a 
height  of  15  f .  above  1.  w.  and  a  top  width 
of  12  f. ;  the  original  estimate  as  amended 
was$70,000;  amount  appropriated  to  1888, 
$27,500;  amount  required  for  completion 
of  existing  project,  $30,000,  84,  484;  85, 
471;  87,  453;  88,  18,  389. 

By  Lt.  Col.  Smith,  1887,  formation  of 
a  channel  6  f.  deep  at  m.  1.  w.  to  the  cities 
of  Saco  and  Biddeford,  bv  construction  of 
a  jetty  at  the  mouth  oi  the  river,  pier 
h^,  and  revetment  along  coal  wharf 
channel,  wing  dams,  shoal  revetment,  and 
dredging;  estimate,  $140,000,  88,  391. 
Increased  in  1889  to  $155,000,  80,  535. 

In  1889  the  improvements  of  Saco  River 
and  that  at  the  mouth  were  combined 
under  one  project,  and  the  revised  cost 
for  completion  for  both  river  and  break- 
water placed  at  $185,000,  02,  522. 

By  Maj.  Roessler,  1899,  repairing  jetty 
on  south  side  of  river  mouth,  00,  lOiS. 

Surrejra. 

By  F.  F.  Nes,  U.  8.  C.  8.,  1868,  hydro- 
graphic  survey,  68,  840. 

Under  the  airection  of  Lt  CJol.  Thom, 
1869,  of  the  channel,  70,  496. 

Under  the  direction  of  Lt  Col.  Thom, 
1872,  of  the  mouth  and  vicinity,  78, 1075. 

Ordered  by  act  of  Auc.  2,  1882,  made 
under  direction  of  Col.  Thom,  84,  483. 

Ordered  by  act  of  July  5,1884,  made 
under  direction  of  Col.  Blunt,  86,  552. 

Maps.    86,  458. 


SACRAMENTO  AND  FEATHER  RIYERS.     (See  California  DSbris 

Cammissim.) 

Appropriation,  a 

1896,  $250,000. 

SACRAMENTO  ANO  FEATHER  RIYERS,  CAI^ 


Appropriations. 

1875,   $15,000,  76,  123. 

1878,  15,000,  78,  136. 

1879,  ft  20,000,  70,  215,  1749,  1756. 


Appropriations— Continued. 

1880,  a  $45,000,  80,  2236. 

1881,  0  60,000,81,2472. 

1882,  250,000,  88,  2534. 


a  For  restraining  barriers,  in  accordance  with  the  recommendationR  o[  the  California  Debris  Oom- 
minion .    The  legislature  of  California  appropriated  $260,000  to  be  used  with  the  above  amount.  87. 39GS. 
^Bacnunento  River  only. 
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Appropriation*— Continued 

1884, 

$40,000,  84, 

2192. 

1888, 

20,000,  88, 

2133. 

1890, 

80,000,  90, 

2916. 

1892, 

150,000,  92, 

2654. 

1894, 

115,000,  95, 

3306. 

Total, 

760,000 

CoBuneree. 

River  depth  suffident  for  the  present 
demands  of  commerce,  71,  917. 

Bapid  increase  of  commerce,  76,  ii,  997; 
76,  ii,  619. 

Principal  traffic,  77,  993. 

Commerce  of  the  river,  80,  2235. 

Freight  movement  on  the  Upper  and 
Lower  Sacramento,  92,  2654. 

Description  of ,  98,*  3274;  94,  2536;  95, 
3306;  96,  3198, 3199,  3201. 

For  ten  years  previous  to  1892  no  boat 
had  been  above  Mcintosh  Landing,  and 
in  1892-93,  after  the  removal  of  o^truc- 
tions  from  the  river,  $1,125  was  saved  to 
shippers  by  the  low  freight  rates  by  wa- 
ter, 98,  3272. 

Description  of,  Sacramento  River;  over 
141,600  t.  carried  annually  for  the  ten 
years  preceding  1899,  above  city  of  Sacra- 
nento;  405,817  t.  below  the  city,  99, 
3178. 

Description  of.  Feather  River;  average 
for  the  three  years  preceding  1899,  6,096 
t,  99,  3180. 

Contracts. 

IS 75.  A.  Foster,  removal  of  snags 
in  the  Sacramento  River,  75,  123,  li, 
697;  76,  ii,  618. 

1§79.  A.  Foster,  removal  of  snags 
in  the  Sacramento  River,  79, 1750,  1757. 
J.  R.  Rideout,  removal  of  snags  in  the 
Feather  River,  79,  1750. 

1§§0.  S.  D.  Stevens,  snag  removal, 
$39.50  per  snag,  80,  2236.  A.  Foster, 
snaff  removal,  |^  per  snag,  80,  2236.  S. 
H.  Davis,  snag-boat  construction,  $29,774, 
81,  2472.  A.  Hay,  barae  construction, 
$11,980,  88,  1971. 

1§90.  J.  Simpson,  closing  break  in 
levee  by  pile  and  brush  construction. 
$16,265,  90,  2915 

1§91.  W.  Elliott,  repair  of  levees, 
27}  cents  per  c.  v.,  91,  2988. 

1§93.  R  Tibbitts,  closure  of  slough 
($9,862),  98, 3272  California  Construc- 
tion Co. ,  dredging  and  revetment  work— 
dredging,  17}  cents  per  c.  y.,  mattresses. 
$1  per  c.  y  .  rock,  $3.40  per  t.  ($47,790), 
94.  2535. 

1894.  H  Tibbitts  &  Co.,  wing-dam 
construction  ($8,275).  95,  3302. 

1§95*  Risdon  Iron  &  Locomotive 
Works,  boiler  for  snag  boat,  $2,194,  95, 
3302. 


SACRAMEIiTO  ABI1>  FEATHER  RI¥I»«,  CAL..— Continued. 

dicroaclimeiits. 

Injury  to  river  from  hydraulic  mining, 
87,2444. 

Engineers. 

Chibf  of  Enginebbs.  Reports,  70 
31,  84;  71,  97;  75,  123;  76, 114;  77, 121 

78,  135;  79,  178;  80,  235,  236;  81,  321 
82,  315;  88,  327;  84,  331;  85,  362;  86 
355;  87,  322;  88,  295;  89,  350;  90,  314 
91,  396,  399;  92,  372;  98,  428;  94,  399 
95,  437,  441;  96,  300,  393;  97,  490;  98, 
475;  99,  557;  1900,  628. 

Boards  of  Enginbbbs: 

Convened  at  San  Francisco,  February 
3,  1891,  by  S.  O.  No.  66,  to  consider  the 
Sacramento  and  Feather  rivers  with  a 
view  to  their  future  improvement.    Re- 

Eort,  91, 2990.    (Col.  Mendell,  Maj.  Mac- 
enzie,  and  Capt.  Kingman. ) 

Convened  at  San  Francisco,  February 
9,  1891,  by  S.  O.  No.  56,  to  report  upon 
the  mining  debris  question  in  the  State 
of  California.  Report,  91,  2996.  (Lt 
Col.  Benyaurd  and  Majs.  Heuer  and 
Handbury.J 

Convenea  at  San  Francisco  by  S.  O. 
No.  61,  dated  Dec.  20,  1894,  to  consider 
and  report  upon  the  improvement  of  the 
Sacramento  River  between  Red  Bluff  and 
Redding.  .Report,  96,  3199.  (Lt.  Col. 
Benyaurd,  Maj.  Heuer,  and  Capt.  Gil- 
lette.) 

Under  authority  of  act  of  June  3, 1896, 
a  Board  of  Engineers  was  appointed  by 
S.  O.  No.  18,  July  27, 1896,  to  have  chai^ 
of  the  improvement  of  the  Sacramento 
and  Feather  rivere  and  their  tributaries, 
Cal.  Reports,  98,  2944;  99,  3171.  (Col. 
C.  R.  Suter,  Maj.  Heuer,  and  Maj.  C.  E. 
L.  B.  Davis.) 
Engineers  in  Chabob: 

Maj.  R.  S.  Williamson,  1870.  Report, 
71,  914. 

Maj.  G.  H.  Mendell,  1875-85.  Reports 
75,  11,  696,  76,  ii,  619;  77,  992;  78. 1294 

79,  1749;  (Lt.  Col.),  80,  2233;  81,2470 
82,  2533;  83,  1969;  84,  2191. 

Capt.  A.  H.  Payson,  1885-87.  Reports, 
85,  2360,  86,  1926;  87,  2441. 

Maj.W.  H.  Heuer,  1887-95;  1898-.  Re- 
ports, 88,  2132;  89,  2486;  90,  2912;  91, 
2987,  92,  2652;  98,  3271;  94,  2533;  95, 
3299;  98,  2942;  99,  3169;  (Lt.  Col.), 
1900,  4227. 

Capt.  C.  E.  Gillette,  1896-97.  Reports, 
96  3195,  3223,  97,  3360. 

Assistants. 

Lt  W.  H.  Heuer.    Report,  71,  915. 

L.  J.  Le  Conte  Reports,  75,  ii,  700; 
79,  1757. 

Lt.  A.  H  Payson,    Report,  77,  994. 

Mr.  Bradford  79,  1752. 

W.  P.  Smith.    Report,  88,  2534. 
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Capt.  C.  F.  Palfrey.  Report,  88, 1971. 
Lt  S.  W.  Roeeeler.  Report,  84,  2192. 
A.  Bofichke.    Rei)ort,  85,  2361. 

Esttmatet.    (See  Plans  and  Prcjects,) 

By  Lt.  Heuer,  construction  of  wing 
dams  and  repairs,  $7,385,  71,  917. 

By  L.  J.  Le  Conte,  removal  of  snajgs, 
construction  of  wins  dams,  and  dredging 
Sacramento  River  between  Tehama  and 
Ck)lusa,  $51,985,  76,  ii,  704.  For  the 
construction  of  wing  dams  and  removal 
of  snags  in  the  Feather  River  between 
Marysville  and  Fremont,  $15,785,  76,  ii, 
706. 

Bv  Maj.  Mendeli,  amount  required  an- 
nually for  maintaining  Sacramento  River, 
$10,000,  77,  992. 

By  Lt.  Payson,  removal  of  obstructions 
in  Georgiana  Sloush,  $15,000,  77,  995. 

By  Maj.  MendeTl,  bank  of  brush  and 
stone  at  Heacock's  Shoal,  and  wing  dam 
at  Ironhouse  Shoal,  $25,000,  70,  1754. 

liefi^ffilatloii. 

Communications  between  Capt  Pay- 
son  and  the  Attorney-General  with  a 
view  to  the  regulation  of  hydraulic  min- 
ing, 87,  2444. 

Obfltructlont. 

In  1896  an  iron  bridge  at  Red  Bluff, 
without  draws,  barred  navigation  above 
that  point,  and  two  other  bridges  ex- 
isted— one  at  Anderson,  40  miles  above 
Red  Bluff;  the  other  just  below  the  town 
of  Redding — both  without  draws,  96, 
3199. 

Operations. 

Sacramento  River: 

1875-76.  180  snags  removed,  76, 
114. 

IS 78-70.  154  snags  removed,  70, 
1752. 

Feather  River: 

1875-76.  24  sn^  removed,  1,820 
1.  f.  wing  dams  built,  76,  114. 

1 878-70.    9  snags  removed,  79, 1752. 

Sacramento  and  Feaiher  rivers: 

1870-80.  154  snags  removed  from 
river  bed  by  contract,  80,  2234. 

1 8  80-8 1 .  336  snags  removed,  clear- 
ing the  river  from  Sacramento  to  Colusa; 
724  1.  f.  of  wing  dam  built;  snag  boat 
built  under  contract,  81,  2470. 

1881-83.  1,151  snags  removed;  661 
trees  felled;  5  wing  dams  built,  aggre- 
gating 950  L  f.;  2  sunken  barges  and  1 
drawbridge  pier  removed,  82,  2^34, 
2535. 

188d-83.  1,166  snags  and  249  trees 
removed,  88,  1972. 

1883-84.  1,138  snags  and  35  trees 
removed;  brush  wing  dam  built  at 
Moons  Island,  and  repairs  made  on 
Calls  Bend  Dam,  84,  2191. 


1884-85.  1,322  gnags  and  754  trees 
removed;  dams  strengthened  at  Parrotto 
Chute  and  Calls  Bend;  bridge  pier  re- 
moved, 86,  2360. 

1885-86.  650  snacs  and  139  trees 
removed,  and  as  much  dam  building 
done  as  stage  of  water  rendered  possible, 
86,  1926. 

1886-87.  1,029  snags  removed  and 
250  trees  cut  down;  dredge  b^lt  by  con- 
tract, 87,  2442,  2443. 

1887-88.  238  snags  removed,  and 
550 1.  f .  wing  dams  built  by  hired  labor, 
88,  2132. 

1888-80.  658  snags  removed  by 
hired  labor,  89,  2486. 

1880-00.  Break  in  levee  below 
Sacramento  city  closed  under  contract, 
90,  2916. 

180O-01.  855  snags  removed  by 
hired  labor;  three  levee  oreaches,  aggre- 
gating 480  f.  in  length,  repaired  under 
contract,  91,  2988. 

1801-09.  974  snags  removed,  and 
536  1.  f.  of  wing  dams  built  in  the  Upper 
Sacramento  River,  92,  2652. 

1809-03.  Snags  and  other  obstruc- 
tions removed  from  138  miles  of  the  river, 
and  boat  repaired,  93,  3272. 

1803-04.  Over  900  snags  and  other 
obstructions  removed,  270  1. 1.  wing  dams 
built,  94, 2534, 2535;  a  levee  2,690  f.  long 
and  15  f .  wide  built  to  close  Jacob  Slough, 
94,  2535;  238,990  c.  y.  dredged,  and  a 
revetment  constructed,  in  the  forma- 
tion of  a  new  mouth  for  the  Yuba,  94, 
2536. 

1 804-05.  1,055 1.  f .  wing  dams  built, 
684  snags  and  other  obstructions  re- 
moved, a  wing  dam  constructed  at  Sacra- 
mento city,  96,  3300;  over  1,000  1.  f. 
wing  dams  constructed  at  Heacock  Shoals, 
and  dam  at  Jacob  Slough  repaired,  96, 
3303. 

1 805-06.  1,312  1.  f.  wing  dams  built, 
over  1,000  snags  and  other  obstructions 
removed,  96,  3196;  and  levee  at  Parrott 
Bend  in  course  of  construction,  96,  3197. 

1806-07.  About  1,500  snags  and 
other  obstructions  removed,  703  1.  f.  wing 
dams  built,  and  snag  boat  repaired;  Par- 
rott Bend  levee  completed  and  repaired, 
and  a  small  wing  dam  constructed  at 
Yuba  River  near  Deguerre  Point,  97, 
3360. 

1807-08.  1,469 1.  f.  wing  dams  built, 
over  1,000  snags  and  other  obstructionB 
removed,  and  dam  at  Parrott  Bend  re- 
paired, 98,  2942. 

1808-00.  About  1,000  sna^,  etc., 
removed,  and  7  wing  dams  bmlt,  99, 
3169  3182 

ISOO^ioOO.  10  wing  dams  built 
and  about  1,000  snags,  etc.,  removed, 
1900,  4227. 
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Pliytl€»l  charactertttlcs, 

S(icramenU>  River: 

Laree  number  of  shoals,  71,  915. 

Banks  of  river  covered  with  rich  soil, 
71,  915. 

Difference  between  h.  and  1.  w.,  71, 
915 

floods,  71,  916. 

Effect  of  tide  on  river,  76,  ii,  698. 

Velocity  of  current,  79,  1759. 

Table  of  samples  of  sediment,  70, 1752; 
method  of  obtaining,  79, 1757,  1758. 

Feaiher  River: 
General,  of  Feather  Biver,  76,  ii,  705. 
Effect  of  mining  on  the  river,  78, 1297. 
Of  upper  river,  80,  2237. 

Sacramento  and  Feather  rivers: 

Description  of,  98,  3294;  96,  3198, 
3199. 

During  189^93  the  flood  stage  was  far 
above  the  average  and  of  long  duration, 
98,  3274. 

Water-gauge  records,  96,  3306;  96, 
3360. 

Description  of  Bear  Biver,  a  tributary 
of  the  Feather,  96,  3305. 

Data  in  figures  concerning  profile  of  the 
Scu^ramento  Biver  from  Sacramento  to 
Bed  Bluff,  96,  3197. 

Description  of  Sacramento  Biver  be- 
tween Bedding  and  Bed  Bluff,  96,  3200. 

Description  of  Steamboat  Channel,  96, 
3224. 

The  flood  discharge  of  Steamboat  Chan- 
nel considered  as  an  important  factor  in 
the  ^tire  drainage  sj^stem  of  the  Sacra- 
mento Valley.  Detailed  description  of. 
96,  3225. 

Description  of,  Sacramento,  99,  2173; 
Feather,  99,  3178. 

Low- water  profile  of  the  Sacramento 
Biver,  99,  3177. 

Board  of  Engineers  of  1896  was  satis- 
fied that  no  permanent  improvement  of 
Feather  Biver  at  reasonable  or  advisable 
cost  could  be  made  until  the  fiow  of  the 
detritus  from  Yuba  and  Bear  rivers  would 
be  stopped,  99,  3180. 

During  floods  a  very  lai^e  volume  of 
water  pours  over  the  State  of  California 
weir  (see  Private  work)  and  thus  relieves 
the  levees  on  both  sides  of  the  river, 
1900,  4228. 

Plana.    (See  EsHmaies  and  Projects,) 

By  Mai.  Williamson,  construction  of  a 
dam  at  Eagle  Nest  500  f.  in  length;  also 
one  at  Suterville  700  f.  long,  71,  97. 

By  L.  J.  Le  Conte,  removal  of  snags 
and  the  construction  of  win^  dams  on  the 
Sacramento  and  Feather  nvers,  76,  ii, 
704,  706. 

By  Maj.  Mendell,  bank  of  stone  and 
brush  2,500  f.  long  at  Heacocks  Shoal, 
and  a  wing  dam  300  f.  long  at  Ironhouse 


Shoal,  79, 1754.     For  snag  boat  for  uppei 
river,  79,  1755. 

By  State  authorities  for  a  relief  canal 
tapping  the  river  35  miles  above  the  city 
of  Sacramento,  to  carry  off  the  flood 
waters  and  dischaige  them  into  Suisun 
Bay,  79,  1750. 

PrtTate  (corporate  and  State) 
urork. 

Wing  dams  and  dredging  bv  the  Cali- 
fornia Steam  Navigation  Co.,  71,  97, 916. 
Sna^  boat  owned  and  operated  by  ^e 
navigati<ln  company,  76,  ii,  699. 

1» 76-77.  58  snags  removed  by  pri- 
vate parties,  77,  ii,  993. 

Several  wing  dams  were  built  by  the 
State  of  California  under  authority  of  the 
Secretary  of  War,  99,  3170. 

Weir  2,000  f.  long  built  by  State  of  Cali- 
fornia about  15  mues  above  Sacramento, 
1900,  4228. 

Projects.    {See  Eslimates  and  Plans.) 

The  project  of  Lt.  Col.  Mendell,  1874, 
improvement  of  Sacramento  and  Feather 
rivers,  proposed  snag  removal  and  wing- 
dam  construction  continued  throughout; 
the  amount  appropriated  from  1880  to 
1886  for  this  work  was  $445,000.  The 
improvement  was  made  to  include,  in 
1880,  the  Upper  Sacramento  for  100  miles 
above  Colusa.  The  projects  have  for 
their  object  the  temporary  improvement 
of  the  1.  w.  channel,  and  consist  of  snag- 
ging, dam  construction,  and  bar  scraping, 
carried  on  by  hired  laborand  the  U.  S.  snag 
boat.     76,  li,  700;  80,  2234;  86, 1926. 

In  1891  the  Board  of  Engineers  pro- 
posed further  improvement  of  the  Sacra- 
mento and  Featner  rivers,  (1)  asj)ecific 
annual  appropriation  of  125,000  for  snag- 
ging, wing-dam  construction,  etc.,  above 
Sacramento  city;  (2)  an  appropriation  of 
$275,000  for  removal  of  obstructions  in 
the  Lower  Sacramento  Biver,  and  $25,000 
for  the  closure  of  Jacobs  Slough  above 
Sacramento  city;  (3)  an  appropriation  of 
$300,000  for  treatment  of  the  Yuba  Biver 
at  and  above  Marvsville;  (4)  an  annual 
appropriation  of  $20,000  for  improving 
the  navigable  channel  of  the  Feather 
Biver,  91,  2988,  2989. 

By  Maj.  Heuer,  1892,  the  existing  proj- 
ect was  modified  and  increased  to  include 
the  closure  of  Jacobs  Slough,  a  large  cre- 
vasse above  the  city  of  Sacramento;  main- 
tenance of  navigation  on  the  Feather 
Biver  by  means  of  wing  dams  to  remove 
shoals,  and  the  construction  of  a  new 
mouth  for  the  Yuba  Biver  near  and  above 
Marysville,  98,  3271. 

The  Board  of  Engineers  of  1894  esti- 
mate<l  it  would  coHt  $7,500,000  to  improve 
the  Sacramento  Biver  between  Bedding 
and  Bed  Bluff,  96,  3204. 
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The  Board  of  Engineers  of  1896  esti- 
mated, 1897,  it  would  cost  $280,000  to 
improve  Sacramento  River  from  Sacra- 
mento to  the  mouth  of  the  river,  98, 
2946. 

Examination  of  Sacramento  River  by 
Capt.  Wilkes,  1841,  79,  1752. 

Examination  of  bar  in  Sacram^ito 
River  by  Lt  Heuer,  1871,  71,  97.  Re- 
port,  71,  916. 

By  L.  J.  Le  Conte,  1876,  report,  75,  ii, 
700. 

Examination  of  Georgiana  Slough  by 
Lt.  Payson,  1877,  77,  121. 

Of  Lower  Sacramento  River,  under 
direction  of  W.  H.  Hall,  State  engineer, 
by  I.  W.  Smitli,  C.  E.,  1878,  79,  1750. 

Examination  of  Sacramento  River  by 
L.  J.  Le  Conte,  report,  1879,  79,  1767. 

Of  Suiflun  Bay  by  Mr.  Bradford,  1879, 
79,  1752. 

Ordered  by  act  of  March  3,  1879,  79, 
179;  made,  1880,  under  direction  of  Lt. 
Col.  Mendell,  80,  2237. 

Surveys  were  made,  1892,  by  Maj. 
Heuer,  of  Jacobs  Slough,  98,  3272,  and 
of  Yuba  and  Feather  nvers,  98,  3273. 

SACRAMEMTO   RIYER,  FROR    CITY   OF    SACRARENTO   TO 
THE  MOUTH,  CAMj.     (See  Sacramento  and  Feather  Rivers,  Ocd,) 


Miscellaneous  surveys  and  borings, 
94,  2536;  95,  3301,  3303;  96,  3196;  97, 
3360. 

Examination  of  Steamboat  Cbannel  and 
from  its  junction  thereof  with  Sacnunento 
River  to  the  mouth  of  the  said  river,  with 
a  view  to  improving  and  enlarging  the 
navigable  channel,  and  to  increasing  the 
capacity  for  flood  dischaige,  ordered  by 
act  of  Aug.  17,  1894,  made  by  Capt  Gil- 
lette, 1896  (report  unfavorable),  96, 3223. 

Act  of  June  3, 1896,  required  the  fonna- 
tion  of  a  board  of  engineers,  who  should 
make  surveys  and  examinations  of  the 
rivers,  and  submit  the  most  feasible  plan 
for  the  improvement  of  the  streams,  and 
for  maintenance  of  navigation.  Report 
submitted,  1898.    99,  3173. 

Maps: 

Sketch  of  wing  dams,  76,  ii.  619.  Dm- 
gram  of  sediment  bottle,  and  sketch  of 
manner  of  collecting  samples  of  sedi- 
mentary waters,  79, 1757, 1768.  Sketdies 
showing  relative  form  and  dimensions  of 
''sand  dunes,"  and  break  in  the  levee, 
79,  1769,  1760. 

86,  1927;  96,  3204. 


Appropriations* 

1899,  $30,000,  99,  3170. 

1900,  60,000,  1900,  4231. 

Total,    90,000 

Contracts. 

1  §99.  City  Street  Improvement  Co. , 
wing  dam  construction  (piles,  brush,  and 
stone),  $7,656,  1900,  4232. 

Engineers. 

Chief  of  Engineers.  Report,  1900, 
629. 

Board  of  Enqinebrs.  Board  of  1896 
(see  Sacramento  and  FeaUier  RiverSt  Cal. ). 
Report,  1900,  4232. 


Engineer  in  Charge.  Lt  Col.  W.  H. 
Heuer,  1899.    Report,  1900,4230. 

Operations. 

1  §99- 1 900.  Three  wing  dams  built 
and  one  under  way,  1900, 4230.    * 

Projects. 

By  board  of  1896,  wing  dams  at  shoal 
places  below  Sacramento,  to  be  supple- 
mented by  dredging  if  required,  at  an 
estimated  cost  of  $2S),000,  and  the  main- 
tenance of  navigation  on  the  upper  river 
as  far  as  Red  Bluff,  by  concentration 
works  and  the  removal  of  snags,  at  an 
estimated  annual  expense  of  $25,000, 
1900,  4233. 


SACRAMENTO  RITER.  TAL.LET,  CAL.   (Irrigation  of.)     (See  Joor 

quin,  Tularey  etc.) 

SAO  HARROR,  N.  ¥. « 

Maj.   H.  M.   Adams,   1900.     Report, 
1900,  1451. 


Appropriation. 

Mar.  2, 1829  (survey),  $150,  Treas.  Doc. 
373,  1882. 

Commerce. 

Description  of,  1900,  1453. 

Engineers. 

Chief  of  Engineer^.    Reports,  91,  81; 
99,  142;  1900,  161. 

Engineers  in  Charge: 

Col.  D.  C.  Houston,  1891.    Report,  91, 
859. 


Physical  characteristics. 

Description  of,  1900,  1452. 

Plans. 

By  Col.  Houston,  1891,  protection  of 
the  wharves  of  the  harbor  from  north- 
east storms  by  construction  of  a  riprap 
breakwater  of  a  total  len^h  of  3,180  f., 
and  extending  to  8  f.  above  m.  1.  w.;  esti- 
mate, $71,000,  91,  861. 


a  Survey— Report  April  SO,  1880,  estimate,  $31,087.66.     (H.  Doc.  No.  482,  56th  Cong.,  2d  aesB.) 
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Projects. 

Mai.  Adams  estimated,  1899,  it  would 
cost  $71,000  to  construct  a  breakwater, 
1900,  1452. 

Surreyt* 

Survey  ordered  by  act  of  September  19, 


1890,  made,  1891,  under  direction  of  Col. 
Houston,  91,  860. 

Examination,  ordered  by  act  of  Mar. 
3,  1899,  made,  1899,  by  Maj.  Adams  fre- 
port  favorable).  (See  Projects),  1900, 
1453. 


Appropiiailont. 

1866, 

167,500,  66,  iii,  7, 34,  act  June  23. 

1867, 

28,000,  67,  146. 

1868, 

9,000  (allotted),  68,  24. 

1870, 

1,500,  71,  177. 

1874, 

15,000,  74,  206. 

1875, 

30,000,  75,  274. 

1876, 

11,000,  76,  141. 

1878, 

25,000,  78,  126,  1233. 

1879, 

8,000,  79,  169,  1662. 

1880, 

15,000,  80,  2043. 

1881, 

10,000,  81,  2250. 

1882, 

125,000,  82,  2333. 

1884, 

50,000,  84,  2043. 

1886, 

33,750,  86,  1828. 

1888, 

65,000,  88,  1967. 

1890, 

75,000,  90,  2728. 

1892, 

100,000,  92,  2458. 

1894, 

40,000,  95,  2829. 

1896, 

40,000,  97,  3013. 

1899, 

40,000,  99,  2986. 

Total, 

788,750 

SAGINAW  BAY.     (See  Pine  River,  Mich.;  Sehewaing  Harbor,  Mich. ) 

SAOKNAW  RITER,  MICH. 

ney  &  Cram,  dredging,  37^  cents  per  c. 
y.,  88,  1862. 

1§§4.  Carkin,  Stickney  &  Cram, 
dredging,  27}  cents  per  c.  y.,  85,  2138. 
L.  P.  &  J.  A.  Smith,  dredging,  23  cents 
per  c.  y..  85,  2138.  Carkin,  Stickney 
<&  Cram,  dredging,  38  cents  per  c.  y.,  85, 
2138. 

1§80.  Carkin,  Stickney  &  Cram, 
dredging,  34  cents  and  44  cents  per  c.  y. 
0.  T.  Quinn,  pile  work.  Durcharme, 
Fletcher  &  Co.,  iron.  Hickler,  Green  & 
Co.,  dredging,  34  and  44  cents  per  c.  y. 
J.  W.  Owen,  timber.    86,  1826. 

1§S7.  Hubbell  &  Skeldon,  dredging, 
30  cents  per  c.  y.,  87,  2251-2254. 

1§§S.  Hubbell  &  Skeldon,  dredging, 
28  cents  per  c.  y.,  Q.  Gillmore,  dredging, 
49  cents  per  c.  y.,  89,  2249.  Carkin, 
Stickney  &  Cram,  revetment  and  beam- 
wall  construction,  and  dredging,  43  cento 
per  c.  y.,  89,  2253. 

1§91.  T.  M.  Hubbell,  dredging,  36 
cents  per  c.  y.  Hubbell  &  Stone,  black 
ash  and  Norway  pine  piles,  furnished  and 
driven,  13  cents  per  1.  f.  J.  G.  Owen, 
white  pine  timber  and  plank,  |20and  $14 
per  M  f.  B.  M.  Carkin,  Stickney  & 
Cram,  bolts  and  nails,  4.1  cents  and  3 
cents  per  lb.  McCollum  &  l.,ee,  dredg- 
ing, 34  cents  per  c.  y.   91,  2775. 

1§93.  T.  M.  Hubbell,  dredging,  26} 
cents  per  c.  y.,  98,  2929,  2930.  E.  Hall, 
dredgmg,  19  and  29  cents  per  c.  y.,  98, 
2930. 

1§95.  E.  Hall,  dredging,  23  cents 
per  c.  y.  Hingston  &  Woods,  dredging, 
30  cents  per  c.  v.,  95,  2830. 

1§99.  G.  U.  Breyniann  &  Bros., 
dredging  bar  at  river  mouth,  25  cents  per 
c.  y.  Bay  City  Dredging  Co.,  dredging, 
19.9  cents  per  c.  y.    1900,  3980. 

Enii^neert. 

Chibf  of  Enotnkkrs.  Reports,  66,  ii, 
41,  iii,  7,  34,  iv,  61;  67,  27;  68,  24,  37; 
69,  35;  70,  45;  71,  44;  72,  41;  74,  46, 
206;  75,  51,  53;  76,  104,  106;  77,  112; 
78,  126;  79,  169;  80,  220;  81,  298;  82, 
293;  88,  302,  1863;  84,  304;  85,  327; 
86,  322;  87,  289;  88,263;  89,311;  90, 
280;  91,  351;  92,  336;  98,382;  94,  355; 
95,  390;  96,  345;  97,  442;  98,  430,  439, 
440;  99,  511;  1900,  576. 


Commerce. 

Large  and  increasing,  68,  142. 
Amount  paid  for  lightera^,  68, 142. 
Double  tne  cost  of  the  improvement 
already  saved  in  lighterage,  69,  110. 
Importance  of  harbor,  76,  ii,  547. 
Value  of  improvement,  84,  2043. 

Contracts. 

1S66.  John  Brown  &  Co., dredging, 
79  cents  per  c.  y.,  66,  iv,  61,  62,  74;  67, 
232,  233;  68,  152;  69,  110. 

1  §  75.  A.  T.  Wilcox,  materials,  labor, 
and  dredging,  75,  274,  275;  76,  ii,  536. 

1§77.  H.  S.  Dale,  materials,  labor, 
and  dredging,  77,  944;  78,  1233. 

197§.  Carkin,  iStickney  <&  Cram, 
materials,  labor,  and  dredging,  79,  1664. 

1§78.  Hemenway  <&  Hayes,  mate- 
rials and  labor,  79,  1664. 

1§79.  Castle  Sutherland,  materials 
and  labor,  79,  1664. 

1S79.  E.  H.  French,  dredging,  11 
cents  per  c.  y.,  80,  2043. 

1§80.  T.  M.  Hubbell,  dredging,  $16 
per  hour,  81,  2250. 

1§81.  G.  Talbot,  dredging,  60  cents 
per  c.  y.,  81,  2250. 

18§3.  C.  Southerland,  dredging,  25 
cents  per  c.  y.,  83,  1862.    Carkin,  Stick- 
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BoABD  OF  Enginbebb.  Convened  at 
Detroit,  Mich.,  Oct.  19,  1882,  by  S.  O. 
No.  82,  to  report  upon  project  forimprove- 
mentof  Saginaw  Kiver.  Report,  88, 1863. 
(MaJB.  Robert,  Farquhar,  and  Heap.) 

Enginebbs  in  Charge. 

Capt.  J.  N.  Macomb,  1856;  66,  iv,  59. 

Col.  T.  J.  Cram,  1866-70.  Reports. 
66,  iv,  58,  62,  73,  75;  67,  146,  148,  230, 
233;  68,  141,  151,  152;  60,  110. 

Mai.  W.  McFarland,  1870;  70,  150. 

Maj.  0.  M.  Poe,  1870-73.  Reports,  70, 
150;  71,  177;  72,  207. 

Maj.  G.  Weitzel,  1873-77;  78, 40.  Re- 
ports, 74,  205,  209;  76,  273,  289;  76,  ii, 
535,547.  »       »        »       .    , 

Maj.  F.  Harwood,  1877-82.  Reports, 
77,  941;  78,  1231,  1234;  70,  1659;  80, 
2040;  81,  2248;  82,  2331. 

Maj.  F.  U.  Farquhar,  1882-83;  88, 1835. 

Lt.  Col.  0.  M.  Poe,  1883-92.  Reports, 
83,  1858;  84,  2041;  85,  2138;  86,  1826; 
87,2250;  (Col.) 88, 1963;  80,2248;  00, 
2724;  01,  2772;  02,  2454. 

Maj.  W.  Ludlow,  1893.  Report,  08, 
2924. 

Lt.  Col.  G.  J.  Lydecker,  1 894-.  Reports, 
04,  2243;  05,  2828;  06,  2727;  07,  3012; 
08,  2579,  2600,  2604;  00,  2985;  1000, 
3978. 

ASSISTAMTB. 

Capt.  G.  J.  Lydecker,  68,  151. 
H.  A.  Ulffera.    Report,  72,  207. 
H.  Gillman.    Report,  74,  208. 
Capt.  A.  N.  Lee.     Reports,  75,  273; 
76,11,536.  ^     f       y        f 

H.  Kailman.    Report,  84,  2044. 
B.   H.  Muehle.      Reports,  85,  2140; 
02,  2458. 
Lt.  J.  F.  Mclndoe.    Report,  08,  2603. 

Eitlinates.     (See  Plans  and  Projects. ) 

By  Capt  Macomb,  1856,  dredging 
159,000  c.  y.,  at  the  mouth  of  the  river, 
66,  iv,  59. 

By  Col.  Cram,  dredging  a  12-f.  channel, 
250  f.  wide,  $95,417,  for  channel  195  f. 
wide,  $75,044,  66,  iv.  61.  1869.  For  an- 
nual dredging,  $1,500.  60,  110. 

By  Maj.  Weitzel,  1874,  improvement 
in  vicinity  of  East  Saginaw,  by  dredging 
and  protection  of  channel  banks  by  pile 
revetment,  $56,000,  74,  207.  1876.  Ad- 
ditional to  complete  the  improvement  in 
vicinity  of  East  Saginaw,  $51,920,  76,  ii, 
535.  1874.  For  deepening  the  mouth  of 
the  river  to  14  f.,  $100,000,  75,  290;  to 
13  f.,  $62,500,  75,  290;  76,  ii,  547. 

By  Maj.  Harwood,  1869,  complete  ex- 
isting project,  $17,000,  70,  169,  1662. 

liegislatlon* 

Necessary,  to  obtain  jurisdiction  over 
proposed  improvement,  74, 207;  70, 1661. 


Operatlonf. 

At  mouth  of  river: 

1866-07*  3,426  c.  y.  removed; 
dredge  delayed  by  accident,  67,  146. 

l§67-6§.  79,804  c.  y.  removed  by 
dredging,  68,  1.41. 

l§6§-69«  24,699  c.  y.  removed  by 
dredging,  completing  a  cut  6,800  f.  long, 
195  f.  wide,  and  12  £.  deep,  60,  110. 

At  CarroUton  and  other  bars  in  the  vicinity 

of  East  Saginaw: 

1  §74-75.  700  f.  of  piling  completed, 
75,  273. 

1875-76.  2,255  1.  f.  of  pile  revet- 
ment built  and  33,643  c.  y.  dredged  from 
Carrollton  Bar  during  the  year,  76,  104. 

1876-77.  Work  resumed  on  pile 
revetment  opposite  Carrollton  Bar,  77. 
110. 

1 877-78.  Carrollton  revetment  was 
connected  with  the  main  land  at  both 
extremities;  a  portion  of  the  work  still 
incomplete,  78, 126,  1231. 

187  8-79.  CaiToUton  improvement 
completed  and  a  wing  dam  at  Zilwaukee 
Bar  built.  The  Carrollton  Bar  is  being 
improved  by  a  training  wall.    70,  169, 

The  whole  river: 

1879-80.  46,629  c.  y.  sand  dredged 
from  channel,  80,  2041. 

1880-81.  Repair  of  Carrollton  Bar 
training- wall  commenced;  sand  barrier 
at  tail  of  Carrollton  Bar  dredged  through, 
and  dredging  commenced  under  Talbot 
contract,  81,  2249. 

1881-89.  In  the  upper  river:  Car- 
rollton Bar  revetment  completed  and 
channel  restored;  plank-beam  wall  built 
up;  revetment  and  Zilwaukee  wing  dam 
repaired.  In  lower  river:  11,019  c,  y. 
dredged.    82,  2332,  2333. 

1883-83.  14,160  c.  y.  dredged  in 
vicinity  of  Bay  City  and  at  mouth  of 
river,  88,  1859. 

1883-84.  247, 185  c.y.  dredged  from 
river  mouth  and  vicinity  of  Biay  City, 
84  2042.  'f        'f^ 

1884-85.  97,410  c.  y.  dredged  In 
vicinity  of  Bay  City  and  at  mouth  of 
river,  85,  2138. 

1885-86.  16,200  c.  y.  dredged  from 
mouth  of  Saginaw  River,  86,  1826. 

1886-87.  5,998  c.  v.  dredged,  and 
repairs  made  to  Carrollton  revetment, 
St   2252 

1887-88.  23,200  c.  v.  dredged  from 
east  channel  and  channel  across  the  bar; 
repair  and  extension  of  beam  wall  and 
pile  revetnient  continued  above  Bay  City, 
88,1964. 

1888-89.  23,980  c.  y.  dredged;  Car- 
rollton revetment  completed  to  a  length 
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of  1,145  f.;  plank  beam  training  wall 
completed,  89,  2249. 

l§89-90.  61,956  c.  y.  dredged;  90, 
2727. 

1890-91.  16,345  c.  y.  dredged;  re- 
pairs to  CarroUton  revetment  and  Crow 
Island  wing  dam,  91,  2774. 

1S91-93.  137,992  c.  y.  dredged;  re- 
pairs to  Garrollton  revetment  and  wing 
dam  at  Crow  Island  completed,  92,  2455. 

189^93.  15,728  c.  y.  dredged,  98, 
2925. 

1  §98-94.  148,790  c.  y.  dredged,  94, 
2244. 

1  §94-95.  36,226  c.  y.  dredged,  95, 
2828. 

1  §95-96.  Repairs  made  to  dikes, 
and  121,787  c.  y.  dredged,  96,  2728. 

1  §96-97.  7,097  c.  y.  dredged,  97, 
3012. 

l§99-t900.  101,650  c.  y.  dredged 
from  bar;  86,811  c.  y.  dredged  from  river, 
1900,  3978. 

Phy^ttcal  cliaracteiistles. 

Formation  of  bar  at  month  of  river,  66, 
iv,  60. 

Pecaiiar  formation  of  conglomerate 
clay,  forming  bed  of  channel,  66,  iv,  60; 
67,  146;  68,  148. 

Height  of  spring  freshets,  74,  208. 

Action  of  winds  on  river  current,  74, 


208. 

Hednction  in  general  depths,  1900, 
3978. 

Plant.    (See  EtHmates  and  Projects. ) 

By  Capt.  Macomb,  1856,  dredging  a 
channel  through  the  bar  off  the  mouth  of 
the  river;  estimated  amount  of  dredging 
159,000  c.  y.,  66,  iv,  59. 

By  Maj.  Weitzel,  1861,  deepening  the 
channel  at  the  mouth  of  the  river  to  a 
depth  of  14  f. ;  estimated  amount  of  dredg- 
ing, 100,000  c.  y.  For  deepening  the 
channel  to  13  f.;  estimated  amount  of 
dredging,  50,000  c.  y.    76, 290;  76,  ii,  547. 

PriTate  (corporate)  irork.  . 

$80,000  raised  by  local  taxation  and 
expended  in  dredging  in  the  vicinity  of 
£ast  Sagmaw,  74,  208. 

Projects.  (See  Estimates  and  Plam.) 
By  Col.  Cram.  1866,  dredging  an  en- 
tire new  channel  through  the  bar  off  the 
mo«th  of  the  river  3,274  f.  long  by  195  f. 
wide  (and  ultimately  to  250  f.)  by  12  f. 
deep;  estimate,  $95, 417, 66,  iv,  59-61 ;  67, 
146;  68, 141.  Length  of  channel  as  com- 
pleted, 6,800  f.;  69,  110. 

By  Maj.  Weitzel,  1874,  removing  Car- 
roUton and  other  bars  in  the  vicinit)r  of 
East  Saginaw  by  dredging  and  protection 
of  banks  by  pile  revetment;  estimate, 
$56,000,  74,  205-209;  75,  274.  Experi- 
ence proves  that  more  extensive  works 
will  be  required  at  Carrollton,  Zilwaukee, 


and  New  York  bars;  estimate,  $51,920, 
76,  ii,  535. 

By  Maj.  Harwood,  1877,  bulkhead  from 
the  upper  end  of  revetment,  across  to 
Hoyt's  mill  site,  thereby  cutting  off  the 
current  behind  the  revetment  and  con- 
fining it  to  the  main  channel,  77,  941. 

In  1881  Maj.  Harwood  proposed,  at  and 
below  Bay  Citv,  securing  14  f.  depth  in 
that  portion  o\  the  channel  in  front  of 
Bay  City,  and  restoring  and  deepening 
the  channel  of  entrance  from  Saginaw 
Bay  to  14  f.,  81,  2250. 

Total  amount  appropriated  from  1866 
to  1882,  $220,000. 

By  Board  of  Engineers,  1882,  removal 
of  snags,  logs,  and  storo-booms  project- 
ing into  the  channel;  for  excavation  of  a 
channel  12  f.  deep  and  200  f.  wide  be- 
tween the  junction  of  Tittabawassee  and 
Shiawassee  rivers  and  Portsmouth  Bridge 
at  Bay  City;  for  excavation  of  a  channel 
14  f.  deep  and  200  f.  wide  through  shoals 
in  vicinity  of  Bay  City,  and  across  bar  at 
mouth  of  river;  estimate,  $446,000,  88, 
1866, 1867;  84,  2041. 

Amount  appropriated  from  1882  to  1886, 
inclusive,  $208,750.  Amount  estimated 
to  complete  project,  $337,250.    86,  1828. 

By  Gen.  Poe,  1892,  expending  appro- 
priation of  1892,  $100,000,  in  dredging 
oar  at  mouth  of  the  river,  Essexville 
bar.  West  channel,  and  above  Bay  City, 
98,  2925. 

In  1897  Lt.  Col.  Lydecker  estimated 
that  it  would  cost  $482,625  to  improve 
the  river  as  contemplated  by  the  act  of 
June  3,  1896  (see  Sunei/s),  98,  2602. 

Lt.  Col.  Lydecker,  1899,  believed  that 
the  best  plan  for  improving  the  river 
would  be  by  Government  plant,  which 
would  cost  |l25,000  for  construction  and 
maintenance  and  operation  for  one  year, 
$50,000  annually  for  the  next  five  years, 
after  which  period  the  harbor  improve- 
ment could  be  maintained  for  about 
$20,000  annually,  99,  2986. 

Surveys. 

By  Capt.  Macomb,  T.  E.,  1856,  66, 
iv,  59. 

Soundings  and  borings  through  the  ice 
by  Col.  Cram,  1867,  67,  146. 

Resurvev  under  direction  of  Maj.  Poe 
by  II.  A.  differs,  1871.    Report,  72^  207. 

Survey  of  the  river  in  the  vicinity  of 
East  Saginaw,  under  the  direction  of 
Maj.  Weitzel,  by  H.  Gillman,  1874.  Re- 
port, 74,  206-209. 

Survey  of  mouth  of  the  river  by  Maj. 
Weitzel,  1875.     Report,  76,  289. 

Under  direction  of  Maj.  Harwood,  of 
Carrollton  bar,  1877.     Report,  78,  1234. 

Resurvey  of  upper  river,  1881,  82, 
2332. 

Survey  of  a  shoal  in  the  vicinity  of  the 
northern  part  of  Bay  City  made,  1893, 
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SAOINAW  RITER,  MICH.— Continued. 


by  Maj.  Ludlow,  98,  2928.  Surveys 
were  made  at  various  bars,  1894,  by  Lt. 
Col.  Ludlow,  94,  2244.  Resurvey  of  the 
river  made,  1896,  by  the  same  officer, 
95,  2829.  Examination  of  the  channel 
between  Saginaw  and  deep  water  in  the 
bay  made,  1898,  by  Lt.  Col.  Lydecker, 
98,  2579. 

Survey  of  the  river  from  its  head  to  a 
point  in  Saginaw  Bay  with  a  view  to  se- 


curing a  channel  200  f.  wide  with  depths 
of  14  and  16  f.  ordered  bv  act  of  June  3, 
1896,  made,  1897,  under  airection  of  Lt 
Col.  Lydecker  (see  Projects),  98,  2600, 
2604. 
Minor  surveys,  99,  2986;  1900,  3978. 

Maps.    Of  the  river,  79,  1H62;    84, 
2042;  86,  2160. 


ST.  ANDREWS  BAY,  FL.A.     (See  ChocUiwhatchee  River.) 


Engineers. 

Chief    of    Engineers.     Report,    89, 
185. 

Engineer  in  Chabgb.    Capt.   P.   M. 
Price,  1888-89.     Report,  89, 1414. 

Pliytl<»l  charaeterlttlcs. 

Description  of,  89,  1414. 


Depth  of  the  entrance  sufficient,  1889, 
89,  1415. 

Surrey. 

Examination  ordered  by  act  of  Aug. 
11,  1888,  made,  1889,  under  direction  of 
Capt.  Price,  89,  1414. 


ST.  ABTDREliirS  BAT,  FJLAm  TO  CHOCTAWHATCHEE  RITER 

AND  BAY  (eanal).a 

ST.  ANDREWS  PASS.    (See  Gidf  of  Mexico. ) 

ST.  ANTHONY,  MINN,  (preiervatlon  of  DaIU).   (See  Mississippi  River, 

preservation  of  Falls  of  St.  AjUhony.) 

ST.  ArOVSTINE  €REEK  (Thunderbolt  River),  OA. 


Appropriation. 

1879,  $5,000,  79,  97. 

Contract. 

18  SO.  J.  G.  Smith,  partial  removal 
of  sunken  dry  dock,  $1,500,  80,  958. 

Eni^lneert. 

Chibf  of  Enoinbbrs.  Reports,  77,  69; 
78,77;  79,97;  80,129;  81,174;  82,175; 
88,185;  84,186;  85,186;  86,185;  87,148. 

Enoinbbr  in  Charge.  Lt.  Col.  Q.  A. 
Gillmore,  1875-87.  Reports,  75,  u,  37; 
77,381;  78,  579;  79,  763;  (Col.)  80, 
957;  81,  1105;  82,  1202;  88,  954;  84, 
1111;  85,  1214;  86,  1102;  87,  1174. 


Operations. 

1 880-S 1  •  Partial  removal  of  sunken 
dry  dock,  81,  1105. 

Pii|rslcal  etaaraeterlities. 

Description,  75,  ii,  37;  79,  763. 

Projeet. 

By  Lt.  Col.  Gillmore,  1875,  for  remov- 
ing sunken  timber  dry  dock  for  channel 
entrance  to  a  depth  of  10  f.  at  m.  1.  w. 
Estimated  cost,  15,000.  .76,  ii,  37;  77, 
381;  80,  957. 


ST.  AIJOUSTIIVE  HARBOR,  TUL. » 


Appropriations. 

Sea  walls. 
1829,    1300.00  (survey),  act  Mar.  2. 
1834,         2.84,  act  June  27. 
1852,  3,000.00,  act  Aug.  20. 

Total,  3,302.84 
Harbor. 
1841,  115,000.00,  act  Mar.  3. 
1841,      5,000.00,  act  Sept.  9. 
1845,      5,266.96,  act  Mar.  3. 
1849,      5,000.00,  act  Mar.  3. 


Appropriation!— Continued. 

ITarftaT^— Continued. 
1888,  $35,000.00,  89,  1311. 
1890,    20,000.00,  90,  1570. 
1892,    10,000.00,  92.  1373. 
1894,      6,000.00,  95,  1540. 

Total,  101,266.96 

Commeree. 

Commercial  requirements  of  St.  Augus- 
tine, Q8,  1126,  1142. 


a  Examination— Report  ( favorable),  Oct.  U.  18S3.    (H.  Doc.  No.  482, 55th  Cong.,  2d  sess. ) 
^Sarvey->Report,  Apr.  5. 1890;  estimates,  935,600 and  9772,09a    (H.  Doc.  No.  482, 55th  Cong..  2d  mm.) 
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ST.  AVOIJSTIIVE  HARBOR,  FL.A.— Continued. 


Contract. 

1§93.  I.  H.  Hathaway  &  Co.,  stone, 
$2.74  per  s.  t.  ($4,110),  03,  1666. 

EnKtneerfi. 

Chief  of  Enoineebs.  Reports,  66,  7; 
85,  199;  87, 162;  88,146,151;  89,  167, 
1312;  00, 149, 426;  01, 188, 196, 1671;  02, 
186;  08,  203;  04, 187;  05,  212;  96, 190; 
07,  242;  08,237;  00,273;  1000,311. 

Boards  of  Enginebiw: 

Convened  at  St.  Augustine,  Jan.  31. 
1889,  by  S.  C,  No.  60,  to  examine  ana 
report  upon  Capt.  Blark's  project  for  im- 
provement of  St.  Augustine  Harlwr.  Re- 
e>rt,  80,  1313.  (Ool.  Abbot,  Lt.  Col. 
ains,  and  Capt.  Bixby. ) 

Convened  at  St.  Augustine,  Fla.,  Jan. 
26,  1891,  by  8.  O.,  No.  3,  to  report  ujwn 
the  establishment  of  harbor  hues  in  St. 
Augustine  Harbor.  Report,  01,  1687. 
(Capt.  Black  and  Lts.  Carter  an,d  Gail- 
lud.) 

Engineers  in  Charge: 

Capt.  W.  T.  Rossell.     Report,  85, 1282. 

Capt.  \V.  M.  Black,  1886-92.  Reports, 
88,  1123;  80,  1309;  00,  1566,  1577;  01, 
1630,  1671,  1685. 

Maj.  J.  C.  Mallery,  1892.  Rei)ort,  02, 
1371. 

Lt.  A.  M.  D' Annit,  1893.  Report,  08, 
1653. 

Maj.  T.  H.  Handbur>',  1894-95.  Re- 
ports, 04,  1223;  05,  1539. 

Lt.  Col.  W.  H.  II.  Benyaurd,  1896-98. 
Reports,  06,  1316;  07, 1553;  08, 1332. 

Capt.  C.  II.  McKinstry,  1899.  Report, 
00,  1607. 

Capt.  T.  H.  Rees,  1900.  Report,  1000, 
1981. 

Assistants: 
A.  W.  Barber.     IU^i)ort,  85,  1283. 
Lt.  D.  D.  Gaillard.     Reports,  88, 1145; 

00,  1571;  01,  1635. 

Operatloui. 

l§§9-90.  3  groins  and  290  1.  f.  of 
sand  catch  built  by  hired  labor,  00, 1567. 

1 S90-9 1  •  Groin  No.  2  extended  sea- 
ward, and  groins  4  and  5,  aggregating  988 

1.  f.  of  new  work,  built,  01,  1631. 

1  §91-93.  327  1.  f.  of  sheet  pile  wmg 
dam  built  to  protect  the  beach  from  ero- 
sion in  the  vicinity  of  groin  No.  4,  02, 
1372. 

1893-93.  7,246  1.  f.  fascines  and 
1,656  s.  t.  stone  placed  in  groins  No8.  6 
and  7,  03,  1666. 


1893-94.  Groins  No.  6  and  7  com- 
pleted, 04,  1225. 

Phyf leal  characteristics. 

Description  of,  St.  Augustine  Harbor 
and  vicinity,  88,  1123,  1129. 

Tides  and  tidal  flow,  88,  1131,  1149. 

Soundings,  borings,  channel  gauging, 
measurement  of  current  velocities,  and  of 
direction  and  velocity  of  winds,  88, 1146, 
1163. 

Observations  on  wave  action  at  St. 
Augustine  Harbor,  01,  1636. 

Plans.     (See  Projects, ) 

In  1884  Capt.  Rossell  considered  that 
the  harbor  was  am^le  for  the  existing 
requirements  of  commerce,  85, 1282. 

After  examination,  1891,  Capt.  Black 
did  not  consider  the  harbor  worthy  of 
improvement  to  the  extent  of  joining  a 
deep-sea  channel  through  the  outer  and 
inner  harbor  bars,  01, 1672. 

Projects.    (See  Plans.) 

By  Capt.  Black,  1887,  formation  of  a 
channel  through  the  bar  at  the  entrance 
to  St.  Augustine  Harbor^  giving  a  depth 
of  16  f.  by  the  construction  of  two  con- 
verging brush  and  riprap  jetties,  one  ex- 
tending from  North  Beach  and  the  other 
from  St.  Anastasia  Island;  estimate, 
$1,467,888,  88, 1142. 

Approved  by  Board  of  Engineers,  1889, 
with  the  recommendation  that  $35,000  be 
applied  to  the  construction  of  stone  pro- 
tection on  Anastasia  Island  and  North 
Point  (Col.  Abbot,  Lt.  Col.  Hains,  and 
Capt.  Bixby),  80, 1316. 

A  revisea  estimate  of  cost  was  submit- 
ted 1893  by  Lt.  D'Armit,  making  the  total 
estimated  cost  of  the  improvement 
$95,000, 03, 1654. 

SurTC^s. 

Examinations  ordered  by  act  of  July  6, 
1884,  made  under  direction  of  Capt.  Ros- 
sell, 85, 1282  (see  Plans);  87, 162. 

Examination  ordered  by  act  of  August 
6, 1886, 87, 162;  survey  made,  1887,  under 
direction  of  Capt.  Black,  88, 1128. 

Examination  for  deep-sea  channel 
through  outer  and  inner  harbor  bars 
ordered  by  act  of  Sept.  19,  1890,  made, 
1891,  under  direction  of  Capt.  Black  (see 
Plans), 91,1671. 

Resurvey  made,  1892,  on  which  to  base 
a  project  for  expenditure  of  appropriation 
of  1892,  made  by  Lt.  D'Armit,  08, 1664. 

Maps.  88,1142;  80,  1316;  01,  1634; 
08, 1664. 


ST.  CHARLES  BAY,  TEX. 


Engineers. 

Chief  of  Engineers.    Rep)ort,  0 1 ,  235. 

Engineer  in  Charge.    Maj.  C.  J.  Al- 
len, 1890-91.     Report,  01,  1942. 

9207—02—67 


SurTey. 

Examination  ordered  by  act  of  Sept. 
19,  1890,  made,  1891,  under  direction  of 
Maj.  Allen  (reportujifavorable),  01,1942. 
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ST.  CHARLiES,  IflO.     (See  Jtflmouri  River  between  mouth  and  Sioux  City.) 
ST.  CL.A1R  AND  PINE  RITERS,  MICH.     (^  Pine  and  SL  Clair.) 

ST.  CLAIR  CIT¥.     (See  Pine  lUver.) 

ST.  CL.AIR  FLATS  AND  SHIP  CANAE.,  MICH.    {See  DehroU  Eioer, 

Mich.) 


Appropriations,  a 

1852,  $20,000,  act  Aug.  30. 

1856,   45,000,  66,  iii,  34,  iv,  44,  47. 

1866,  80,000,  66,  iii,  24,  iv,  43;  67, 

145. 

1867,  150,000,  67,  28,  145. 

1868,  86,000  (allotment),  68,  24,  38, 

144*  60  35. 

1869,  142,560  (allotment),  69,  23. 

1870,  16,500,  70,  46;  71,  187. 

1871,  1,500,  72,  42,  217. 

1872,  4,000,  72,  42,  217. 

1873,  100,000,  78,  41. 

1878,  5,000,  78,  126,  1227. 

1879,  3,000,  79,  168,  1656. 

1880,  2,500,  80,  2049. 
1886,   18,750,  86,  325. 
1888,   70,000,  88,  1976. 
1890,   80,000,  90,  2739. 

Total,  824,810 

Comineree. 

66,  iii,  34;  79,  1655. 

Requirements  of.  67,  252-255. 

Importance  of  the  improvement,  84, 
2071. 

Total  annual  tonnage  passing  through 
canal,  90,  2739. 

In  1B96  the  canal  was  considered  much 
too  small  to  furnish  pro})er  facilities  for 
the  enormous  and  rapidly  increasing  com- 
merce passing  through  it,  96,  2882. 

(See  DetroU  River ^  Mich. ) 

Contracts. 

1S66.  W.  W.  &  E.  T.  Williams, 
dredging,  66,  iv,  74. 

1867.  J.  Brown,  dredging,  materials, 
and  labor,  67,  214,  232;  68,  152;  71,  45; 
M.  Hill,  iron,  67,  232;  68,  152. 

1 8  70.  M.  Hill,  planting  willows,  etc. , 
71. 187. 

1873.  J.  Brown,  dredging,  21  cents 
perc.  v.,  73,  299;  74,  211;  76,  280. 

1877.  J.  A.  Smith,  fascines,  78, 
1227.  W.  Lacroix,  turf  and  marsh  hay, 
78,  1227. 

1883.  A.  J.  Dupiers,  constructing 
ice  harbor,  83,  1878. 

1884.  Chandler  .Bros.,  repairs  to  re- 
vetment, 85,  2162. 

1885.  E.  H.  French,  dredging,  11} 
cents  per  c.  v.,  86,  1839. 

1886.  A.  J.  Dupiers,  reconstructing 
canal  revetment,  87,  2263. 

1888.  A.  J.  Dupiers,  revetment  con- 
struction, $7.94  per  1.  f . ,  89,  2263.   Dunbar 

a  920,000  appropriated  for  dredging  the  Sontfa 


&  Sullivan,  hire  of  1  dredge,  1  tug,  and 

2  dump  scows,  $10  per  hour;  1  dredge  and 

3  dump  scows,  $8  per  hour;  HicUee  & 
Green,  nire  of  1  dreage,  1  tug,  and  2  dump 
scows,  $12  per  hour.  W.  Richardson, 
hire  of  1  aredge,  1  tus,  and  2  dump 
scows,  $8.80  per  hour;  Hubbell  &  Skel- 
don,  hire  of  same  plant  as  above,  $10  per 
hour.  Hicklee  <&  Green,  hire  ol  same 
plant  as  above,  $10.75  per  hour.  89, 
2264. 

1890.  Steiner  &  Griffin,  revetment 
construction,  $7.88  per  1.  f. ;  L.  E.  Allen, 
dredging,  23  cents  per  c.  y.,  91,  2786. 

Documents.    ( Not  printed  in  reports. ) 
On  project  and  operations  underappro- 
priation  of  1852.    Reports  of  Col.  Gra- 
nam  and  Capt  Whipple,  66,  iv,  44. 

Knglneert. 

Chief  OF  Enqinbebs.  Reports,  66,  4, 
ii,  41,  iii,  7,  34,  iv,  51,  52,  53;  67, 28, 158, 
162,  17^183,  214,  252;  68, 24,  37, 38;  69, 
23,  35;  70,  46;  71,  45;  72,  41,  42,  222; 
78,  41;  74,  47;  75,  52;  76, 105;  77,  111; 
78,  125;  79,  168;  80,  221;  81,  300;  8d, 
295;  83,  304;  84,  306;  85,  329;  86,  324, 
325;  87,  291,  292;  88,  266;  89,  314,  315; 
90,  283,  285;  91,  356,  358;  92,  340,  341; 
98,  392;  94,  365;  95,  401;  96,  355;  97, 
445;  98,  435;  99,  518;  1900,  582,  587. 

Enoinebbs  in  Charge: 

Col.  J.  D.  Graham,  1855;  66,  iv,44. 

Capt.  A.  W.  Whipple,  1858-59;  66,  4, 
iv,  44. 

Col.  T.  J.  Cram,  1864-71.  Reports, 
66,  iv,  43-58;  67,  145,  148,159-214,253, 
254;  68,-142-144,  151,  152;  69,  110,112; 
70,164-168;  71,187,188. 

Maj.  O.  M.  Poe,  1871-73.  Report,  72, 
215, 223. 

Maj.  G.  Weitzel,  1873-77.  Reports,  78, 
299;  74,211;  75,280,281;  76,  u,  542. 

Maj.  F.  Harwood,  1877-82.  Reports, 
77,  939;  78,  1225;  79,  1653;  80,  2047; 
81,2255;  82,2339. 

Maj.  F.  U.  Faiquhar,  1883.  Report,  88, 
1878. 

Lt.  Col.  O.  M.  Poe,  1883-95.  Reports, 
83,  1876;  84,2071,2072;  85,  2159,  2160; 
86, 1837, 1838;  87, 2262, 2264;  (Ool. )  88, 
1976;  89,2260,2263;  90,2737,2739;  91, 
2784,2787;  92,2473,2475;  98,  3029;  94, 
2371;  95,3063. 

Lt.  Col.  G.  J.  Lydecker,  1896-.  Re- 
ports, 96,2881;  97,  3018;  98,  2591;  99, 
2998;  1900,3993. 

Paas  by  the  Canadian  authorities,  66,  iv,  M. 
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ST.  CI^AIR  FLATS  JkltfD  SHIP  CAIVAl.,  mCH.-Oontdnaed. 


Asbistantb: 

Oapt  F.  U.  Farquhar,  66,  ii,  41. 

Gapt  G.  J.  Lydecker,  68, 151 . 

W.  H.  Mott,  70, 168. 

Gapt  A.  N.  Lee.  Beports,  74, 211 ;  76, 
280. 

D.  Molitor.    Report,  96, 2882. 

Estimated.    (See  Projects,) 

By  Capt.  Whipple,  1859,  dredging 
channel,  180,000,  66,  4. 

By  Col.  Oram,  1866,  entire  and  perma- 
nent completion,  $300>000,  66,  lii,  34. 
For  improving  existing  channel,  1st  plan, 
$374,130;  2d  plan,  |54,960,  66,  iv,  51, 73. 
For  straight  ship  canal  200  f.  by  13  f .  by 
8,200  f.,  with  dikBH,  $351,133,  66,  iv,  49. 
If  300  f.  wide,  $428,754,  66,  iv,  57,  58; 

67,  28,  145,  159,  254,  255. 

By  Col.  Cram,  1868,  creoeoting  timber 
for  canal  dikes,  $25,000;  for  protection  to 
foot  of  outer  slope  of  dikes,  $20,000,  68, 
38  144. 

By  Maj.  Poe,  1872,  deepening  200-f. 
channel  to  16  f.;  repairs  and  cu^odian, 
$85,000,  72,  216.  For  repairs,  $40,000 
additional.  72,  42. 

By  Maj.  Harwood,  1877,  repairs,  $5,000, 
77,  940;  79,  1656. 

By  Maj.  Harwood,  1879,  completion  of 
existing  project,  $5,000,  79,  1656. 

Eieffltlatlon. 

Congressional,  necessary  for  establish- 
ing and  enforcing  needful  regulations  for 
this  work,  70,  168. 

Operationt.^ 

1S55-58.  Dredging  150,000  c.  y. 
from  South  Pass,  66,  iv,  44,  54. 

1867-<68.  The  ship  canal,  300  f.  by 
13  f.  by  8,200  f.,  begun  in  Auff.,  1867,  and 
work  carried  on  to  the  end  ol  fiscal  year, 

68,  37,  142-144. 

1 86S--60.    Work  on  canal  continued, 

69,  35,  110-112. 

1S69-70.    Canal  nearly  completed, 

70,  164-168. 

IS 7^71.  Completion  of  canal,  71, 
45,  187. 

1S71-73.    Repairs,  72,  41,  215,  216. 

IS 73-7 3.  Repairs  and  protection  to 
embankments;  deepening  channel  200  f. 
m  width  to  16  f.  in  depth,  78,  41,  299. 

1S73-74.  Deepening  canal;  194,657 
c.  y.  excavated,  74,  47;  5,035  c.  y.  of 
sods  and  16,504  c.  y.  of  dredged  material 
used  in  stopping  leaks,  74,  212. 

1S74-75.  Channel  completed;  re- 
pairs, and  2,500  willow  cuttings  set  on 
embankments,  76.  52,  280. 

1S75-76.  2,800  willow  cuttings 
planted,  76,  105,  ii,  542. 

1 S  76-7  7.  Damage  to  piers  repaired, 
77,  939. 

a  History  of,  to  1879,  ee,  iy,  44,  46,  54;  79,  1652. 


1S77-7S.  Repairs  to  canal  banks, 
78.  125,  1225. 

1S7S-70.  Heads  of  canal  banks 
secured  by  pile  protection,  and  other  re- 
pairs made,  79,  168,  1654. 

1S79-SO.  3,626  c  y.  dredged  from 
shoal  in  canal,  80,  2047. 

ISSO-Sl.  Operations  and  mainte* 
nance,  81,  2255. 

1SS1-S9.  Minor  repairs  of  revetr 
ment,  82,  2339. 

lSSd-S3.  Minor  repairs  to  revet- 
ment and  construction  of  ice  breaker,  88, 
1876. 

1SS3-S4.  Minor  repairs  of  revet- 
ment, 84,  2072. 

1SS4-S5.  Minor  repairs  of  revet- 
ment and  4,282  c.  y.  dredged  from  chan- 
nel, 85,  2161. 

1SS5-S6.  Minor  repairs  to  revet- 
ment and  60,298  c.  y.  dredged  from  chan- 
nel, 86,  1839. 

1SS6-S7.  Repair  of  revetment  in 
progress,  87,  2263.  Care  and  operation 
of  canal,  87,  2264. 

1 S  S  7-S  S .  Operations  limited  to  care 
of  canal,  88,  1976. 

1SSS-S9.  56,117  c.  y.  dredged;  4,082 
1.  f.  sheet  piling  built,  89,  2261,  2265. 

ISSO-00.  4,385  1.  f.  sheet  piling 
built,  90,  2738. 

1S90-91.  490  1.  f.  of  sheet  piling 
completed;  43,496  c.  y.  dredged;  opera- 
tion and  care  of  canal,  91,  2786,  2787. 

lS91-9d.  142,965  c.  y.  dredged; 
3,160  1.  f.  of  sheet  piling  and  90  f.  of 
superstructure  completed;  operation  and 
care  of  canal,  92,  2474,  2475. 

1S93-93.  10,477  c.  y.  dredged,  98, 
3030. 

1S95-96.  Project  considered  com- 
pleted. Historical  sketch  given,  96, 
2882-2887. 

Physlcsal  eliaraeteiittlcii. 

66,  iv,  44,  45,  54;  70,  165,  166;  68, 
143;  90,  2737. 

PriTate  and  forelg^n  i¥ork. 

Three  range-lights  established  and 
maintained  by  navigators,  66,  iv,  44,  45, 
54. 

$20,000  appropriated  for  dredging  the 
South  Pass  by  tne  Canadian  autnontieB, 
66,  iv,  54. 

Projects.    ( See  Egtimates, ) 

Early  project,  66,  iv,  53. 

By  Col.  Cram,  1866,  straight  ship-canal, 
200  f.  by  13  f.  by  8,200  f:,  66,  iv,  47; 
afterwards  changed  to  300  f.  in  width, 
66,  iv,  57;  67,  28,  145,  159;  68,  142. 

By  Maj.  Poe,  1872,  dredging  channel, 
16  I.  deep  by  200  f.  wide,  tnrough  canal 
to  deep  water  above  and  below,  72,  216. 

By  the  Canadian  ^vemment,  66,  iv,  46,  47. 
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The  project  of  1866  and  18^pTopo6ed 
the  fonnation  of  a  channel  200  f.  wide. 
16  f.  deep,  and  7,221  f.  long,  protectea 
on  each  side  by  revetment.  EBtimate, 
1428,754,  66,  iv,  57;  67,  28;  72,  216. 
The  canal  was  completed  in  1875,  75, 52, 
280.  Statement  of  cost  of  work,  88, 
1878. 

By  Maj.  Farquhar,  1883,  rebuilding  re- 
vetment, estimate,  $132,908,  88,  1877, 
1879,  1880;  84,  306. 

By  Col.  Poe,  1885,  rebuilding  the  re- 
vetment, estimate,  $153,300,  85,  2160; 
86, 1838.     Increase<l  to  $200,000  in  1887, 

87,  2263.     Increased  to  $256,000  in  1888, 

88,  1976.  Increased  in  1889,  for  com- 
pletion of  sheet  piling,  renewal  of  decayed 
portions  of  harbor  superstructure,  and 
dredging  channel  to  depth  of  18  f.  and 
full  width  of  300  f.,  to  $276,250,  89,  2262; 
01,  2785. 

Lt.  Col.  Lydecker,  1899,  recommended 
that  the  attention  of  Congress  be  directed 
to  the  ffreat  need  for  a  doubling  of  the 
channel  cepacity,  00,  2998. 


Surveys. 

Under  direction  of  Capt  Whipple,  1858, 
showing  dredging,  1857-58  (see  ifop), 
66. 

Under  direction  of  Lt.  CoL  Kearney, 
1856,  66,  iv,  44. 

Under  direction  of  Capt.  Meade,  1856, 
66,  iv,  50;  67,  145;  Cf8,  144. 

Under  direction  of  Maj.  Raynolds,  1864, 
66,  iv,  49. 

Current  observations  by  Lts.  Mercur 
and  Green,  1866,  66,  iv,  58. 

In  1897  a  complete  examination  of  local 
conditions  and  a  resurvey  of  the  water- 
way was  made  by  Lt.  Col.  Lydecker,  07, 
3018. 

Plans  and  estimates  of  the  cost  of 
doubling  the  width  of  the  channel  called 
for  by  act  of  June  6,  1900.  1000,  ;I993. 

Maps. 

Of  North  and  Northwestern  Lakes, 
showing  location  of  improvement,  66,  i. 

Of  natural  channel,  South  Pass,  show- 
ing light-houses,  and  dredging  of,  1857- 
58,  66,  1. 


ST.  CLAIR  FLATS  CANAL,  HHCH.  (operating  and  eare  of). 

393;  04,  366;  05,  401;  06,  356;  07,  445; 
08,  436;  00,  518;  1000,  583. 

Engineers  in  Charge: 

Col.  0.  M.  Poe,  1883-95.  08,  3031; 
04,  2373;  06,  3064. 

Lt.  Col.  G.  J.  Lydecker,  1896.  Re- 
ports, 06,  2889;  07,  3019;  08,  2692;  00, 
2999;  1000,  3994. 

Operatloni.     (General  repairs  made 

each  year. ) 

1S93-93.  Repairs  made  to  east 
dike,  08,  3031. 

1S93-94.  Repairs  made  to  east  and 
west  dikes,  04,  2373. 

Projects. 

By  Lt.  Col.  Lydecker,  1898,  extensive 
repairs  to  the  15,000  f.  of  old  canal  dikes; 
increased  permanent  force  for  care  and 
supervision  of  the  canal;  a  more  efficient 
enforcement  of  the  r^ulations  governing 
the  traffic;  estimated  cost,  $45,300,  and 
after  first  year  an  annual  cost  of  $8,000, 
08,  2592;  00,  2999.  Not  in  operation  in 
1900,  1000,  3994. 

ST.  CLAIR  RITER,  MICH.     (See  Black  River,  Mich;  Cortrica  Shoai;   Pine 

River  J  Mich.) 


Appropriations.  <t 

1882, 

$8,778.59 

1883, 

5,118.47 

1884, 

3,090.65 

1885, 

4,274.16 

1886, 

10,171.54 

1887, 

1,819.53 

1888, 

1,510.00 

1889, 

20,070.00 

1890, 

2,403.16 

1891, 

1,845.20 

1892, 

1,866.67 

1893, 

2,697.93 

1894, 

3,586.18 

1895, 

1,999.32 

1896, 

2,288.49 

1897, 

2,375.89 

1898, 

2,099.66 

1899, 

2,399.78 

1900, 

3,348.15 

Total, 

81,743.36 

Knglneem. 

Chief  op  Engineers. 

Reports,   08, 

Engineers. 

Chief   of    Engineers.    Reports,   86, 
332;  87,  294. 

Engineer  in  Charge.    Lt.  Col.  O.  M. 
Poe.    Reports,  85,  2197, 2203;  87,  2270. 

Assistants: 
B.  H.  Muehle.     Report,  86,  2205. 
O.  B.  Wheeler.    Report,  86,  2199. 


Physical  characteristics. 

Description  of,  86,  2199,  2204. 

Erosion  of  right  bank,  86,  2198,  2200. 

In  1884  Col.  Poe  did  not  consider  that 
the  bank  erosion  was  harmful  to  the 
river  channels,  86,  2198,  2202. 

Plans. 

By  Col.  Poe,  1886,  for  removing  shoal 


a  Expendltnies  nnder  the  peTmanent-indeflnlte  appropriation  provided  by  act  of  July  1, 1884,  for 
operatuig  and  keeping  in  repair  canals  and  other  public  works. 
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opposite  St.  Cladr  City  to  depth  of  17  f . ; 
estimate  $40,000,  87,  2270. 

Surveys. 

Of  right  bank  from    Lake  Haron  to 
St.  Clair  ordered  by  act  of  July  5,  1884, 


made  under  direction  of  Col.  Poe  (report 
unfavorable),  85,  2197,  2203. 

Of  bar  opposite  St.  Clair  City  ordered 
by  act  of  Aug.  5,  1886,  made  under  di- 
rection of  Col.  Poe  (see  Plans),  87,  2270. 


ST.  CLiAlR  RIVER  AT  AL.OOIVAC. 


Commerce. 

Local,  89,  2287. 

Engineers. 

Chibf  op  Engineers.  Report,  89, 2285. 
Engineer  in  Charge.    Col.  O.  M.  Poe, 
1888-89.     Report,  89,  2285. 


Pllysl<^al  charaeterlsUes. 

Description  of,  89,  2286. 

Surrey. 

Examination  ordered  by  act  of  Aug.  11, 
1888,  made,  1889,  under  direction  of  Col. 
Poe  (report  unfavorable) ,  89,  2285. 


ST.  CLAIR  RIVER  AT  THE  MOUTH  OF  RL.ACK  RIVER, 

MICH.     ( See  Black  River, ) 


Appropriations. 

1872,  $15,000,  78,  41. 

1873,  15,000,  73,  41. 

1874,  15,000,  74,  47. 

1875,  10,000,  75,  279. 
1878,   1,500,  78,  126, 1228. 

Total,  56,500,  78,  126,  1228. 

Commeree. 

The  whole  commerce  of  the  lakes  passes 
here,  and  would  be  benefited  by  this  im- 
provement, 76,  279;  76,  ii,  541. 

Contracts. 

1873.  T.  M.  Hubbell,  dredging,  28 
cents  per  c.  y.,  78,  300. 

I87§-79.  P.  Smith,  dredging,  at  18 
cents  per  c.  y.,  79,  1656. 

Engineers. 

Chief  of  Engineers.  Reports,  71,  41 ; 
78,41;  74,47;  75,62;  76,  105;  77,111; 
78,  126;  79,  169. 

Engineers  in  Charge: 

Maj.  O.  M.  Poe,  1871-73.  Report,  71, 
177. 

Maj.  G.  Weitzel,  1873-78.  Reports, 
78,  299;  74,  212;  76,  278;  76,  ii,  540; 
77  934. 

Maj.  F.  Harwood,  1878-79.  Reports, 
78,  1227;  79, 1656. 

Assistants: 
R.  J.  Cram,  71,  177. 
H.  A.  Ulffers.    Report,  71,  177. 

Operations. 

1873-73.  Dredging  commenced 
Sept.  23  and  closed  for  tne  season  Nov. 
25,  1872;  resumed  Apr.  13, 1873;  to  June 
30, 1873,  nearly  50,000  c.  y.  removed,  78, 
300. 

1873>74.  53,074  c.  y.  removed,  74, 
212. 


1874-75.  36,000  c.  y.  removed,  75, 
279. 

l§75-76.  67,000  c.  y.  removed,  76, 
105. 

1§  78-79.  Dredging  of  Port  Huron 
middle  ground  completed  to  15  f.,  79, 
169,  1657. 

Physleal  characteristics. 

A  bar  of  sand  and  gravel  at  the  junction 
of  the  river;  docks  in  St.  Clair  River 
above  the  junction  causing  the  bar  to  form 
more  rapidly,  71,  178,  179. 

Plans. 

By  Maj.  Poe,  1871,  building  a  dam 
across  Black  River  and  dredging,  $66,924; 
for  removing  the  middle  ground  to  a 
depth  Of  15  f.,  $67,320;  for  removing  the 
middle  ground  to  a  depth  of  18  f.,  $157,- 
520;  for  changing  direction  of  outlet  and 
obtaining  15  f.  of  water,  $134,244;  for 
changing  direction  of  outlet  and  obtaining 
18  f.  of  water,  $244,444,  71,  41,  159. 

Projects. 

By  Maj.  Poe,  1871,  removing  bar  and 
middle  ground  by  dredging  to  a  depth  of 
15  f. ;  estimate,  $67,320,  78,  300;  74,  47, 
212;  75,  52,  278. 

By  Maj.  Weitzel,  1876,  to  expend 
$15,000  in  dredging  to  remove  a  bar 
formed  by  a  freshet  in  Black  River  last 
spring,  76,  ii,  541. 

To  complete  work,  1877,  dredging  4,000 
c.  y. ;  estmiate,  $1,500,  77,  934. 

Surrey. 

Ordered  by  act  of  Mar.  3,  1871,  71,  44; 
assigned  to  Maj.  Poe;  made  by  H.  A. 
Ulfrers  and  R.  J.  Cram.  Report,  71, 
177-180. 

Map.  Showing  condition  of  the  work 
Sept.  30,  1876,  77,  935. 
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Appropiiattonft. 

1878,  $10,000,  78,  101. 

1879,  8,000.  79,  136. 

1880,  10,000,  80,  1581. 

1881,  8,000,  81,  1762. 

1882,  30,000,  82,  1816. 
1884,  9,000,  84,  1608. 
1886,  7,500,  86,  1493. 
1888,  10,000,  88,  1649. 
1890,  8,000,  00,  2089. 
1892,  8,000,  02,  1838. 
1894,  4,000,  06,  2193. 
1896,  15,000,  06,  1853. 
1899,  9,000,  00,  2198. 

Total,  136,500 

€!oinnierce. 

Artificial  obstructions  to,  76,  373;  70, 
1181. 

Commercial  interests  of  St.  Croix  Val- 
ley, 76,  375. 

Extent  of  the  logging  and  lumber  in- 
terests, 01,  2205,  2206;  02,  1839. 

Description  of,  06,  2192. 

The  total  tonnage  passing  over  the 
river  annually,  about  2,000,000  t.,  1000, 
438. 

Engineers. 

Chief  of  Engineers.  Reports,  76, 63; 
78,  100;  70,  136;  80,  180;  81,  243;  82, 
238;  88,  246;  84,  247;  86,  269;  86,  259; 
87,  227;  88,  203;  80,  237;  00,  212;  01, 
271;  02,  269;  08,  291,  04,  266;  06,  297; 
06,  267;  07,  329;  08,  320;  00,  381,  385; 
1000,  437,  442. 

Engineers  in  Charge. 

Maj.  G.  K.  Warren,  1868.  Report, 
68,  369. 

Maj.  F.  U.  Farquhar,  1875-78.  Re- 
ports, 76,  372;  78,  732. 

Capt.  C.  J.  Allen,  1878-90.  Reports, 
70,  1179;  (Maj.)  80,  1580,  1601,  1661; 
81,  1751;  82,  1813,  1816;  83,  1444;  84, 
1606;  86,  1738;  86,  1490;  87, 1705;  88, 
1647;  80, 1798. 

Maj.  W.  A.  Jones,  1890-97.  Reports, 
00,  2087;  01,  2203;  02,  1837;  08,  2275; 
04,  1721;  06,  2191;  (Lt.  Col.)  06, 1852; 
07  2154. 

Capt  F.  V.  Abbot,  1898-1900.  Re- 
ports, 08, 1823;  (Maj.)  00,  2197;  1000, 
2809,  2836,  2839. 

AflfllflTFANTS  * 

D.  H.  Ainsworth,  1874-75,  76,  373. 
O.  F.  Knapp,  1878-79,  70, 1180. 
V.  D.  Simar.    Report,  80, 1615. 
R.  Davenport.     Report,  08,  1825;  00, 
2199;  1000,  2811. 

lieglslatfon. 

Memorial  to  Congress  from  the  legisla- 
ture of  Minnesota  asking  for  the  improve- 
ment of  the  St.  Croix  River  (referred  to), 
68,369. 


The  act  of  Mav  9,  1900,  entitled  ''An 
act  authorizing  the  Secretary  of  War  to 
make  regulations  governing  the  running 
of  loose  logs,  steamboats,  and  rafts  on 
certain  rivers  and  streams,''  the  result 
of  a  controversy  in  progress  for  the  pre- 
ceding three  years,  between  the  loggers 
and  Bteamboatmen  on  the  upper  St  C^ix 
River,  1000,  2809. 

Operatloni. 

l§7S-79.  1,200  f.  of  caving  bends 
protected  by  brush  and  stone  revetment; 
2,360  snags,  1,832  stumps,  5,715  leaning 
trees,  32  cribs,  68  logs,  16  piles,  and  623i 
c.  y.  of  bowlders  removed,  70,  1180. 

1 9  79-§0.  620  snags,  377  stumps  and 
trees,  41  c.  y.  bowlders,  and  4  cnbs  re- 
moved; 1,100  c.  y.  brush  and  2,662  c.  y. 
stone  placed;  1,000  1.  f.  of  stone  graded 
and  revetted,  and  575  1.  f.  of  dams  built, 
80,  1580. 

1 8  §a-§  1 .  636  snags,  380  logs,  stumpMS, 
and  trees,  69  c.  y.  rook,  8  piles,  and  1  crib 
removed;  3,231  c.  y.  rock  and  868  cords 
brush  placed  in  1,500  1.  f.  dam  and  revet- 
ment, 81,  1751. 

l§§l-93.  173  stumps,  snags,  and 
trees  remove<l;  3,314  c.  y.  rock  and  2,896 
cords  bru^h  placed  in  3,300  1.  f.  of  dam 
and  revetment;  997  1.  f.  of  old  revetment 
repaired,  82,  1814. 

l§S3-§3.  1,777  1.  f.  dam  and  1,379 
1.  f .  of  shore  protection  built,  and  87  snags, 
313  stumps,  6  en  be,  and  1  wreck  removal; 
pile  and  sheet  dam  commenced  at  Catfish 
Bar,  and  1,500  c.  y.  gravel  removed  from 
same  place,  88,  1444,  1446. 

l§93-§4.  260  snags,  227  stumps, 
trees,  and  logs,  and  156  c.  y.  matenal 
removed;  work  on  pile  and  brush  train, 
ing  dam  at  Hudson  Bar  continued;  9,000 
c.  y.  dredged  from  Catfish  and  Hudson 
bars,  84,  1607. 

l§§4-§5.  133  sunken  lo^  removed 
from  channel;  1,000  1.  f.  of  pile  dam  at 
Hudson  strengthened;  3,900  c.  y.  gravel 
removed  from  Catfish  Bar,  86,  1739. 

l§§5-§6.  Dam  at  Hudson  Bar  ex- 
tended 165  feet  and  furnished  with  brush 
and  stone  protection;  3,000  c.  y.  dredged 
from  channel,  86,  1491. 

lS86-§7.  6,694  c.  y  dredged  from 
Hudson  and  Catfish  bars;  1,106  I.  f.  of 
dam  and  250  1.  i.  of  jetty  built,  87, 1706. 
Statement  of  past  operations,  87,  1706, 
1706. 

l§§§-§9«  695  sna^,  logs,  and  piles, 
3  c.  y.  rock,  and  3  drift  pnes  removed 
from  the  channel,  and  126  overhanffing 
trees  cleared  from  the  banks;  716  L  I.  of 
wing  dam  built,  80,  1799. 

l§9a-91.  26,919  c.  y.  dredged,  01, 
2204. 

1801-Od.  880c.  y.  dredged  at  Hudson 
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Bar;  91  snags  removed  from  the  channel, 
and  repairs  made  to  Log  House  Dam,  08, 
1838. 

1  §99-98.  15,724  c.  y.  dredged  at  two 
hare,  08,  2276. 

1S98-94.  Over  6,000  c.y.  dredged, 
04  1723. 

i  994-<95.  Nearly  9,000  c.  y.  dredged, 
05.  2192. 

1897-98.  A  few  dams  repaired  and 
small  pump  dredge  huilt,  98,  1823. 

1898-99.  Baiges  and  dredge  re- 
paired, 90,  2199. 

1899-1900.  Dredge  improved  and 
a  new  dam  huilt  at  head  of  Folsoms 
Island,  just  helow  Taylora  Falls,  1900, 
2809. 

niyai4»l  characterlatlea. 

General,  75,  373;  05,  2191. 
Natural  ohetructions,  75,  373, 374;  70, 
1181. 

Projects. 

By  Maj.  Farquhar,  1874,  construction 
of  wing  and  hrush  dams;  cutting  down 
overhan^g  trees;  for  the  removal  of 
hoom  piera,  snacs,  etc.,  all  tending  to- 
ward nving  3  reet  of  water;  estimate, 
originuly,  of  $21,758;  increased  by  Capt. 
Allen  to  $36,000,  75,  375;  78,  100;  70, 
1182.  There  was  expended  under  this 
project  $18,000. 

The  project  adopted  in  1880  and  modi- 
fied as  to  cost  in  1882,  consists,  in  addi- 
tion to  the  removal  of  obstructions  from 
the  channel  between  Taylors  Falls  and 
Prescott,  of  the  contraction  of  the  1.  w. 
channel  into  one  of  nearly  uniform  width, 
especially  at  the  bare  and  crossings,  by 
means  of  brush  and  stone  jetties,  and 


dams  of  the  same  material  to  close  island 
chutesand  secondary  channels;  estimate, 
$83,450,  88,  203, 204.  Increased  m  1889 
for  repaire  to  existing  works,  extension 
of  dams  at  Hudson  bar,  construction  of 
wing  dams  on  right  bank  of  the  channel, 
and  dredging;  revised  estimate,  $108,700, 
80,  1801;  01,  2204. 

Act  of  June  3, 1896,  added  the  improv.e- 
ment  of  the  harbor  and  water  front  of 
Stillwater,  Minn.,  to  the  project;  increas- 
ing the  estimate  to  $136,700,  07,  2154. 

Mai.  Abbot  estimated,  1899,  it  would 
cost  $1,000  per  annum  to  make  the  im- 
provement, 1000,  2839. 

Snrveya. 

By  D.  H.  Ains worth,  1874,  under  the 
direction  of  Maj.  Farquhar.  Report,  75, 
372. 

Of  river  from  Taylora  Falls  to  Prescott, 
1880,  80,  1661. 

Survey  of  headwatere  of  St  Croix  in 
connection  with  reserv^oirs  on  headwatere 
of  Mississippi  River,  80,  1601-1624. 

Minor  surveys,  etc.,  07,  2154. 

Survey  made,  1895-96,  by  Lt.  Col.  Jones 
at  head  of  St.  Croix  Lake  to  devise  a  plan 
of  improvement,  06,  1853. 

Examination  and  survev  of  St.  Croix 
River  from  Stillwater  Harbor  to  Taylora 
Falls,  Minn.,  with  a  view  to  making  the 
river  accessible  to  steamboats  and  other 
craft  navigating  the  river,  ordered  by  act 
of  Mar.  3, 1899;  examination  and  estimate 
submitted  (no  survey  made)  by  Maj. 
Abbot  (report  favorable)  (see  Projects )f 
1000,  2837, 2839. 

Maps.    87,  1706. 


8T.  CROIX  RITER.     {i^ee  Ifvdwm  Harbor,  Wis.;  Hisgiasippi  River.) 
ST.  CROIX  RITER,  ME.     (See  Luhec  River,  Me.) 


Appropriations. 

1867,  «$15,000,  67,  503;  68,  72, 855. 


ment,  74,  104.  Refused  to  expend  any 
part  of  appropriation  without  guarantee 
that  no  further  deposit  of  slabs,  edgings, 
and  sawdust  would  be  made  in  the  river, 
74, 104,  ii,  294. 

Commerce. 

Benefit  of  improvement  to  commerce, 
67,  504;  68,  866;  78,  1053. 

Nine-tenths  of  the  commerce  American 
and  one-tenth  Canadian.  About  65. 000,- 
000  f.  lumber,  55,000  t.  coal.  40,000  bush- 
els grain,  etc.,  carried  annually  on  the 
river.    07,  806. 

Contracts. 

1881.  A.  Towera,  rebuilding  break- 
water cribs,  81,  457. 

a  The  appropriation  of  1867  was  made  with  the  proviso  that  the  Province  of  New  Brunswick  would 
contribute  and  pay  a  like  sum  for  said  purpose,  67,  608. 
b  Calais  breakwater. 
oLubec  River. 


1873, 

10,000, 

78, 

94. 

1874, 

10,000, 

74, 

104. 

1881, 

64,000, 

81, 

458. 

1890, 

35,000, 

01, 

570. 

• 

74,000 

Transferred — 

1879, 

<;34,000 

1894, 

^35,000 

69,000 

Total,  5,000 

Canadian  g^ovemment. 

Appropriated  $25,000  for  this  improve- 
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8T.  CROIX  RIVER,  HE.— Continued 


Eneroaehmeiito. 

Injury  to  river  from  mill  refuse,  87, 
479,  480. 

Enilneen. 

Chief  of  Enginbrbs.  Reports,  67, 50; 
08,  72;  69,  62;  70,  82;  71,  87;  72,  86; 
73,  94;  74,  104;  76,  111;  76,  37;  77, 
32;  78,  36;  79,  43;  81,  63;  82,  63;  87, 
22;  89,  31;  90,  26;  91, 19;  92,  23;  98, 
21;  94,  20;  96,  22;  97,  43. 

Enoinsebs  in  Chabob: 
Lt  Gol.  G.  Thom,  1867-82.     Reporte, 

67,  503;  68,  855;  69,  458;  70,  503;  71, 
830;  72,  825;  78, 1051;  74,  ii,  290;  76,  ii, 
382;  76,  151;  77,153;  78,  189;  79,245; 
(Col.)  81,  457. 

Maj.  J.  A.  Smith,  1888-92.  Reporte, 
87,  477;  (Lt.  Col.)  90,  463;  91,  570. 

Lt.  Col.  P.  C.  Hains,  1892-94.  Re- 
porte, 92,  494;  93,  670;  94,  489. 

Lt.  Col.  D.  P.  Heap,  1895.  Report, 
96,  537. 

Maj.  R.  L.  Hoxie,  1897.  Report,  97, 
805. 

AflsiflTAinB: 
S.  Haagensen,  76,  152. 
F.  8.  Burrowes.     Report,  90,  465. 
W.  F.  Robinson.     Report,  97,  807. 

Estimate.     (See  Plans  and  Projects, ) 

B^  Lt.  Col.  Thom,  removal  of  slabs, 
edgmgs,  and  sawdust  from  the  channel, 
$88,000,  one-half  to  be  paid  by  New 
Brunswick,  67,  505.     Revised,  $99,000, 

68,  856;  69,  458.  Inore^ised  to  $150,000, 
73,  1051;  77,  154. 

Operatloii».a 

Breakwater  built  in  1856,  81,  457. 
1§§1-S3.    Breakwater  consisting  of 
3  cribs  rebuilt,  82,  486. 

Phygfeal  eharactcrlttlct. 

Rise  and  fall  of  tides,  67,  503. 
Description  of,  90,  463;  97,  806. 

Plant.     (See  Estimates  and  Projects. ) 
By  Lt.  Col.  Thom,  removal  of  slabs. 


ed^ngs,  and  sawdust  from  tae  channel* 
67,  503.  To  increase  width  of  channel* 
76,  152. 

By  Col.  Thom,  1875,  formation  of  a 
dredged  channel  200  f .  wide  and  9  f .  deep 
at  m.  1.  w.  to  Todds  Ledge,  and  from 
thence  to  the  toll  bridge  ido  f.  wide;  es- 
timate, $200,000,  76,  ii,  382;  87,  480. 
Improvement   not   recommended   until 

Srovision  should  be  made  for  the  proper 
ispoeal  of  mill  waste,  87,  481. 

Projects.  (See  Estimates  and  Plans,) 
In  1856,  3  crib  piers  filled  with  stone 
were  built  upon  the  ledge;  their  object 
was  to  prevent  vessels  from  drifting  upon 
the  ledge.  The  work  having  been  nearly 
destroyed  by  freshets  and  ice  in  1881, 
they  were  rebuilt  at  a  cost  of  about  $4,000, 
82,  68,  486. 

By  Lt.  Col.  Smith,  1889,  channel  12  f. 
deep  at  m.  1.  w.  and  200  f.  wide,  narrowed 
to  150  and  100  f.  in  the  upper  part  of  the 
harbor,  to  \ye  secured  by  dredging  and 
600  1.  f.  of  jetty  construction;  estimate, 
$280,000,  90,  466,  467;  92,  494. 

Maj.  Hoxie  estimated,  1897,  it  would 
cost  $200,000  to  improve  the  river,  97, 
806. 

Surreyii. 

Examination  by  Lt.  Col.  Thom,  1867, 
from  the  ledge  to  head  of  navigation  at 
Calais,  67,  503. 

Under  direction  of  Lt.Col.  Thom,  1873, 
74,  ii,  290. 

From  Calais  to  breakwater  ledge  or- 
dered by  act  of  August  5,  1886,  made  un- 
der the  direction  of  Maj.  Smith,  87,  477. 

OnleriHl  by  ac-t  of  August  11,  1888, 
made,  1889,  under  direction  of  Lt.  Col. 
Smith,  90,  464. 

Survey  ordere<l  by  act  of  June  3,  1896. 
Examination  made,  1896,  under  direc- 
tion of  Lt.  Col.  Damrell  showed  that 
survey  was  unnt^^essary  ( report  favorable 
if  the  throwing  of  mill  waste  into  the 
river  should  be  suppressed),  97,  805. 


ST.  FRANCIS  RIYER,  ARK.  AMD  m0.f>     (See  TAtUe  River,  Ark.  and  Mo,; 

WhiUj  Black,  etc,) 

STE.  OENETIEYE,  MO.     (See  Mis»ismppi  River. ) 

ST.  GEORGES  RIVER,  ME.    (^l¥arren  to  Thomaaton).     (See  Easi 

Thomaston  Harbor,  Me.;  Georges  River,  Me, ) 


€)oniinerce. 

Unimportant,  87,  475. 

Eni^neert. 

Chief  OF  Enginbbbs.    Report,  87,  21. 

Engineer   in   Charge.      Maj.  J.  A. 
Smith.    Report,  87,  473. 


ObMtmctloni. 

Bridges  without  draws,  87,  474. 

Surrey. 

Examination  ordered  by  act  of  Aug.  5, 
1886,  made  under  direction  of  Maj.  Smith 
(report  unfavorable),  87,  473. 


a  Reasons  for  pcetponement,  68,  855;  69.  458;  70.  503;  71.  830;  70.  924;  78,  1051;  74, 104,  il,  290;  76, 
111.  11,  382,  76.  d7.  151.  77.  32,  158. 
frSonrey— Report  Jan.  17, 1887.    (H.  Doc.  No.  482,  65th  Cong.,  2d  sesti.) 
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ST.  JSROMC:  BAT,  MB. 


Bn^ineer*. 

Chibp  of  Enginebrr.  Report,  91, 
145. 

Enoinseb  in  Chargb.  Lt.  Col.  P.  O. 
Hains,  1891.     RepoH,  91,  1278. 

Physical  characteiitttcMi. 

Deecriptioii  of,  91,  1278. 


Surrey. 

Examination  made,  1891,  under  direc- 
tion of  Lt.  Col.  Haius  (report  unfavor- 
able), 91,  1278. 


ST.  JEBOHBS  CBEEK,  MB.  a 


Appropriations. 

1881,  16,500,81,153. 

1882,  6,000,  82,  1017. 
1884,     15,000,  84,  985. 


Total,  26,500 

Contracts. 

ISSl.  T.  P.  Morgan,  dredging,  35 
cents  per  c.  y.  for  inner  channel  and  15 
cents  per  c._y.  for  outer  channel,  81, 956. 

lSi3.  T.  P.  Morgan,  dredging,  35 
cents  per  c.  v.,  82,  1015. 

1883.  D.  Constantine,  dredging,  25 
cents  per  c.  y.,  88,  801.  G.  E.  Ward, 
dredging,  84,  984. 

18  §4.  J.  Caler  &  Sons,  dredging,  13 
cents  per  c.  y.,  86,  969. 

Engineers. 

Chief  of  Enoinbbbs.  Reports,  81, 153; 
82,  148;  88,  154;  84,  156;  86,  146;  86, 
141;  87,  108;  88,  110;  89,  127;  90,114. 

Enginebrs  in  Chargb: 

Lt.  Col.  W.  P.  Craighill,  1880-81.  Re- 
port, 81,  935. 

S.  T.  Abert,  U.  S.  agent,  1881-90.  Re- 
ports, 81,  955;  82,  1015;  88,  800;  84, 
984;  86,  968;  86,  904;  87,  983;  88,818; 
89;  1005;  90,  1064. 

Assistant.  W.  R.  Hutton.  Report, 
81,  935. 

Operations. 

1880-81.  90,092  c.  y.  dredged  from 
inner  channel,  81,  957. 

1881-83.  22,320  c.  y.  dredged  from 
the  outer  end  of  the  inner  channel,  82, 
1016. 


1883-83.  15,526  c.  y.  dredged  from 
Cuts  A  and  B,  88,  802. 

1883-84.  4,151  c.  y.  dredged  from 
continuation  of  Upper  Pond  channel,  84, 
984. 

1884-85.  51,954  c.  y.  dredged  from 
channel,  86,  969. 

1885-86.  11,106  c.  y.  dredged  from 
channel,  86,  905. 

1886-87.  500  c.  y.  dredged  from 
channel,  87,  934. 

PriTate  (IT.  S.  Fish  Commission) 
MTork. 

Channel  to  Upper  Pond  dredged  by 
U.  S.  Fish  Commission,  84,  984. 

Projects. 

By  8.  T.  Abert,  1880,  for  channel  100  f. 
wide  and  9  f .  deep  through  the  bar  at  the 
mouth,  and  a  channel  40  f.  wide  and  6  f. 
deep  into  the  south  fork,  the  material  to 
be  formed  intoadikeinclosingapart  of  the 
south  fork  for  a  pond  for  the  U.  S.  Fish 
Commission;  estimate,  $21,500. 

From  1881  to  1886,  inclusive,  $26,500 
had  been  appropriated,  when  the  amount 
to  complete  project  was  estimated  at 
$26,000,  86,  970;  87,  934.  Increased  to 
$34,700  in  1888,  88,  819. 

In  1890  the  project  was  reduced  to  chan- 
nel through  the  bar  at  the  mouth  of  the 
creek;  estmiate  to  complete,  $26,000, 90, 
1065. 

Surrey. 

Ordered  by  act  of  Dec.  13,  1880,  made 
under  direction  of  Lt.  Col.  Craighill,  81, 
935. 

Maps.     86,  904. 


ST.  JromV  BAYOIJ,  L.A. 


Engineers. 

Chief  of  Enginesbs.    Report,  89, 202. 
Engineer  in  Charge.     Capt.   W.   L. 
Fisk.    Report,  89,  1500. 


Surrey. 

Examination  ordered  bjactof  Aug.  11, 
1888,  made,  1888,  under  direction  of  Capt. 
Fisk  (report  unfavorable),  89,  1500. 

ST.  JOHN  BATOr,  LAKE  PONTCHARTRAIN,  AND  THE  RIO- 

OLiETS  (<^onnecting  siiip  canal). 


Engineers. 

Chief  of  Engineers.  Reports,  70, 31 ; 
71,  66. 

Engineer  in  Charge.  Capt  C.  W. 
Howell,  1870.    Report,  71,  524. 


Pliysical  characteristics. 

Description  of,  71,  525. 

Plans. 

By  the  New  Orleans  and  Ship  Ipslan 


a  The  creek  !■  an  estuary  of  the  bay. 
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ST.    JOHUr    BATOIJ,    E.A&E    POmTClIARTRAIIII,    ANB    THE 
RIOOLETS  (comiectliii^  slilp  canal)— Oontinned. 


Oamd  Co. ,  canal  from  the  mouth  of  Bayou 
St.  John,  through  Lake  Pontchartrain  and 
the  Rigolets,  to  Ship  Island,  71,  524. 
Oapt.  Howell  conddere  this  route  unfa- 


vorable for  a  ship  canal  owing  to  the  exca- 
vation required  through  an  unstable 
material  exposed  to  the  action  of  the 
waves  and  currents,  71,  66. 


ST.  JrOHBTS    RIYER  AMD  FERMAMDIIVA,  FLiA.  (Intftde  paaaaffe 

between).     (See  8l.  Johns  River,  FUu) 


Appropriation. 

1880,  17,000,  80,  968. 

€!ontraets. 

1979.  J.  S.  Lawrence,  dredging,  15 
cents  per  c.  v.,  80,  967. 

1 8  S 1  •  J.  A.  Cloud,  dredging,  26  cents 
per  c.  y.,  81,  1126. 

Englneera. 

Chief  op  Enoiksebs.  Beports,  80, 1 31 ; 
81,  177;  82,  175;  88,  185;  84, 190;  85, 
191;  86,  190;  87,  153. 

Engineer  in  Chaboe.  Col.  Q.  A.  Gill- 
more,  1869-87.  Reports,  80,  966;  81, 
1125;  82,  1203;  88,  954;  84,  1125;  85, 
1234;  86,  1124;  87,  1199. 

Assistants: 
8.  L.  Fremont.    Report,  80,  968. 
Lt.  W.  L.  Fisk.     Report,  81,  1127. 


Operations. 
1979-§0.    38,763  c  y.  dredged,  80, 

967. 

18§a-81.  8,684  c.  y.  dredged,  81, 
1126. 

18§l-97.  Operations  discontinued, 
because  there  seemed  no  urgent  need  for 
its  continuance  and  no  prospect  of  permsr 
nency,  86,  190;  87,  1199. 

Projeeta. 

By  Col.  Gillmore,  1875,  for  improye- 
ment  of  inside  passage  from  St.  Johns 
River  to  Femandina  oy  a  channel  80  f. 
wide  and  11  f.  deep  at  h.  w.;  estimate, 
$160,000,  75,  ii,  59;  79,  98. 


ST.  JOmVS  RITI^,  AT  RIO  RAP1R8,  RE. 


Commerce. 

Flatboat  navijj:ation,  87,  472. 

Englneera. 

Chief  of  Engineers.     Report,  87,  21. 
Engineer    in    Cfiarge.     Maj.    J.   A. 
Smith,  1886.     Report,  87,  471. 


Surrey. 

Examination  ordered  b^  act  of  Aug.  5, 
1886,  made,  1886,  under  direction  of  Maj. 
Smith  (report  unfovorable),  87,  471. 


ST.  JTOHNS  RIVER,  FLA.     (See  CharlcUe  Harbor,  Fla.;  Indian  River,  Fla.; 
Peace  River,  Fin.;  St.  Mary*H  River,  Fla.;  VoluMa  Bar,  Fla.) 

Parte.  Appropriattons. 

A.— 8t.  JohnB  River  (Including  Inside  passage  to  Fernandina and  Nassau  Ri ver survey )--  fl. 904, 000 

B.— St.  Johns  River,  Upper,  Fla 6,000 

C— Lake  George  U)  Lake  Munroe ^^  ^^^ 

D.— Orange  Mills  Flats  (see  A,  above) ^>000 

Total 1,949,000 

Part  A.— St.  Johnii  River.  Fla.— Including  Inside  passage  to  Fer- 
nandina, and  Nassau  River  survey.    (See  t^.  Marys^  Ga.,  and  Si.  Johns, 

Flu.) 

Appropriations. 

1862,  110,000,  act  Aug.  30. 

1870,  15,000,  70,  63. 

1871,  15,000,  71,  70. 

1872,  10,000,  72,  66. 

1873,  10,000,  78,  70. 

1874,  10,000,  74,  78. 

1878,  10,000,  78,  581. 

1879,  7,000,  70,  98. 
*  1880,  126,000,  80,  971. 

1881,  100,000,  81,  1132. 

1882,  150,000,  82,  1195. 
1884,  150,000,  84,  1132. 


Appropriations — Continued . 

1886,  $150,000,  86,  1130. 
1888,  175,000,  88,  1087. 
1890,   170,000,  90,  1567. 

1892,  112,500,  92,  1357. 

1893,  284,500,  98,  1618. 
1896,  200,000,  96,  1308. 
1899,   200,000,  99.  1599. 


Total,  1,904,000 

Commerce. 

Important,69, 271, 272;  78, 70: 78,681, 


SBPOBTS  OF  Cm«3f  OF  EKGINHBB8,  C.  8.  ABHT.         1067 
ST.  MOWniB  MIVEM,  FI<A.~Continued. 

f*art  A.—flt.  JTobna  Blver,  f  lB.^lDcladliM(  Inilde  pauace  to  Fer- 
HWidlna,  and  naMsn  River  Burrey^Contmued. 


Benefit  from  impravement,  Bl,  1130, 
1131. 

Commerci&l  intereete,  60,  271;  7S,  ii, 
59;  77,380,381;  78,767;  88,1087,1088. 

ExiBtinK  and  prospective  commercial 
developmeDt,  90,  1566. 

Detailed  deecription  of,  Ofi,  1508. 
Contracts. 

ISro.  C.  H.  Campbell,  dredgii^t, 
11,200  per  month,  70,  63;  73,  665,  an- 
nulled, 7 1,  70. 

187S.  American  Dredging  Co., 
dredging,  24  centa  per  c.  y.,  78,  446. 

1880.  Lara  Roee  &  Co.,  jetty  con- 
Btniction,  81,  1132. 

18SI.  J.  H.  Dnrkee,  jetty  construc- 
tion, 81,  1133. 

1889.  A.  A.  Howlett,  jattv  constmc- 
tion,  8S,d46. 

I68S.  A.  A.  Howlett,  jetty  construc- 
tion, 8fi,  12S0. 

1886.  J.  A.  Bryan,  dike  construc- 
tion, t7.22perl.f.,  87,1210.  R.  Moor«, 
Qiattreee  and  atone,  45  ceute  and  ^.45 
pers.  y.  and  t.,  87,  1215. 

1889.  B.  O.  Roes,  stone,  J2.14  to 
(2.3Gpert.;  oyster  shell,  $1,25  per  c.  y., 
and  bruah  mattreee,  74  cents  per  c  v., 
89,  1305. 

1 890.  M.  CouBiit.  jetty  construction, 
(126,420,  91,  1617. 

1891.  J.  Satterlee,  stone,  $4.17  per 
t.,  91, 1618. 

1893.  J.  H.  Hathaway  A  Co.,  mat- 
treeeee,  75  cents  per  b.  y.;  stone,  $2.09, 
$2.4fl,  and  $4.30pert.  ($402,650),  88, 1618. 

180«.  R.  G.  Ron,  alone,  $2.24  and 
$2.64  pert.,  97,  1649. 

1 899.    R.  G.  Ross,  stone,  $2  and  $2.33 
per  ton  ($207,760),  1900,  1971. 
Englneen. 

Chief  of  Ekoinbbbs.  Reports,  66,  17, 

270;  70,  63;  71,  70;  73,  65;  7 -■, 

78;  78,  83;  78,  70;  77,  68;  7 

98;  80,  131;  81,  178;  83,  173  ;; 

84,  leO;  86,  191;  88,  100;  6', 

143;  89,  165;  90, 147;  01,  185,  ;; 

99,  182;  03,  109;  04,  182;  01  I; 

96, 186;  97, 238;  68, 234;  80, 1 

307. 

BoABD  OF  ENfliNxxsa.  Convencd  by  i 
8.  O.  Na  44,  dated  Oct  14,  1895,  at  St.  I 
AugUflline,  Fla.,Dec.  19,  1895,  to  consider  | 
the  snlnect  of  the  improvement  of  St.  | 
Johns  Biver,  FU.  Report,  OB,  1309. 
(Col.  P.  C.  Hains,  Maj.  T.  H.  Handbury, 
Capt.  W.  M.  Black,  Capt.  F.  V.  Abbot, 
Capt.  O.  M.  Carter,  and  Addl.  2d  Lt.  H. 
Burgees.) 
ENOimBRB  IN  Cbarob; 

Lt  H.  6.  Wright  Report  of  May  24, 
1853,  78,  581. 


Maj.  Q.  A.  Gilimore,  l869-fi5.  Reports, 
66,  266,  271;  73,  862,  672,  674;  73,  749; 
74,  ii,  8-11;  76,  ii,  37,  48,  60;  76,  446; 
77, 378;  78, 680;  70,  766-767, 796;  <0ol. ), 
80,  970;  81,  1127;  83,  1189;  83,  940; 
84,  1126. 

Capt.  W.  T.  Ronell,  1886-^.  Report^ 
86,  1243. 

Capt.  W.  M.  Black,  1886-92.  Reports, 
88,  1126;  87,  1207;  88,  1079;  80,  im, 
60,  1649;  61,  1612,  1667. 

Maj.  J.  C.  Mallerj,  1892.  Report,  69, 
1849. 

Lt  A.  M.  D'Armit,  1893.  Report,  68, 
1613 

Maj.  T.  H.  Handbury,  1894-95.  Re- 
ports, 94,  1211;  66,  1529,  1560,  1586. 

Lt  Col.  W.  H.  H.  Benyaurd,  1896-98. 
Reports,   66,   1306;  07,  1547;  08,  1327, 

Capt  C.  H.  McKinstry,  1898.     Report, 
00,  1697. 
Capt  T.  H.  Beee,  1900.    Beport,  lOOO, 
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;;  89,  1195;  (opeciai  report)  83, 949. 

G.  Daubeney.     Beport,  79, 786,  796. 

Lt  W.  L  FiBk.    Report,  81,  lia3. 

Lt  W.  T.  Roceell.  Reportx,  83,  946; 
84,  1132. 

J.  H.  Bacon.  Reports,  89,  1306;  90, 
165S;  01,  1613;  03,  1619;  04,  1215;  08^ 

E.  A.  Gieaeler. '  Reports,  09, 1367;  03, 
1623. 

Lt  D'Armit.     Report,  66,  1596. 
EillnateM.     (See  FUaa  and  ProjeeU.) 

By  Lt  Col.  Gilimore,  1875,  (1)  inside 
passage  from  St.  Johns  River  to  Fenian- 
dina;  chsimel  126  f,  bv  13  f.  at  high  water, 
$370,000;  (2)  if  125  f.  by  II  t.,  $265,000; 
(3)  it  60  f.  by  13  f.,  $225,000;  (4)  it  80  t. 
by  11  (.,$160,000.  No.  4  recommended  by 
Lt  Col.  Gilhnore,  76,  ii,  ^9. 

By  Lt  Col.  Gilimore,  1879,  (1)  lor 
jetties  at  mouth  of  river,  $1,306,409;  (2) 
dredging  in  connection  with  jetties, 
$120,000;  (3)  north  jetty,  if  completed 
in  three  years,  $800,000,  70,  784,  7S6. 
Operatlona. 

1 8  TO-T 1 .  Dredging  of  channel  80  f. 
by  10  t.,  71,  70. 

1871-73.  Removal  of  40,764  c.  y.; 
channel  160  t.  by  10  f.  lor  500  y.,  79,  66, 
671. 

1873-73.  B«movalot23,868cy.by 
the  dredge,  78,  70,  760. 

I8T3-T4.  Bemoval  of  14,649c.  y.  by 
the  dredge,  74,  74,  ii,  9,  12. 

187»-7«.  Removal  of  28,973  c.  y. 
from  iudde  passage,  78,  70,  446. 
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lST6-.7T-TS-y».  Operations  prac- 
tically suspended;  examination  of  chan- 
nel in  1876,  77,  69,  378;  and  occasional 
dredging  on  the  bar  by  the  H.  Burden  in 
1878-79,  78,  78,  580;  79,  98,  766.  De- 
scription of  operations  by  the  dredging 
steamer  H.  Burden,  73, 666-669;  78,  750; 
74,  ii,  11;  75,  ii,  37. 

1 9 SO-§  1 .  Work  commenced  by  par- 
tial construction  of  2,786  f.  of  south  jetty, 
81,  1128. 

1 S  S 1-8  9.  Apron  foundation  of  south 
jetty  extended  2,027  L  and  portions  of  2d, 
3d,  4th,  and  5th  courses  laid;  8  spur  jet- 
ties built  from  south  jetty,  averaging  90  f. 
in  length;  1,115  f.  of  north  jetty  founda- 
tion course  laid,  82,  1191,  1192. 

1  §  §3-§  3.  Original  foundation  course 
of  south  jetty  enlarj^ed  by  2,113  1.  f.  of 
mattress  revetment;  jetty  raised  by  addi- 
tional stone  and  mattress  courses,  aggre- 
gating 2,119  f.;  13,100  c.  y.  riprap  depos- 
ited on  jetty,  83,  944. 

l§§3-§4.  1,950  1.  f.  of' apron  mat- 
tress laid  on  north  side  of  south  jetty  and 
south  side  revetment  extended  400  f.,  84, 
1128. 

18§4-85.  16,312  c.  y.  of  stone  and 
62,037  s.  y.  of  mattress  placed  in  south 
jetty;  3,699  c.  y.  of  stone  and  16,712  s.  v. 
of  mattress  placed  in  north  iettv,  86, 1247. 

l§»5-86.  1,339  1.  f.  of  mattress  work 
placeil  in  line  of  jetty  and  ballasted  with 
3,910  c.  y.  of  stone,  86,  1127. 

1886-87.  11,265 1.  of  stoneand  16,470 
s.  y.  of  brush  mattress  used  in  dike  and 
jetty  construction,  87,  1209-1212. 

1887-88.  7,204  c.  y.  stone  and  shell 
used  in  the  south  jetty;  12,000  s.  y.  of 
mattress,  21,951  c.  y.  stone,  and  2,309  c.  y. 
shell  placed  in  the  north  jetty;  also  286 
c.  y.  concrete,  88, 1081. 

1888-89.  19,361  t.  of  stone,  1,522 
c.  y.  oyster  shells,  and  20,000  s.  y.  of 
brush  mattress  placed  in  the  north  jetty, 
80,  1299. 

1 8 89-90.  13,000  s.  y .  brush  mattress, 
21,121  t.  stone,  and  3,476  c.  y.  oyster 
shells  placed  in  north  and  south  jetties, 
90,  1551. 

1890-91.  4,240  c.  y.  dredged,  3,731 
c.  y.  stone  placed  in  south  jetty,  and  14,783 
8.  y.  of  brush  mattress  and  7,86i5  c.  y.  stone 
placed  in  north  jetty,  91,  1613. 

1891-93.  14,586  s.  v.  mattress  and 
14,192  c.  y.  of  stone  placed  in  south  jetty, 
and  10,773  s.  y.  of  mattress  and  11,157 
c.  y.  stone  placed  in  north  jetty;  also  227 
c.  y.  concrete  coping  laid,  92,  1351.  In 
1892  the  south  jetty  had  been  completed 
to  a  total  length  of  8,293  f. ,  and  the  north 
jetty  to  10,991  f.,  92,  1352. 


1899-93.  22,894  s.  y.  mattreases, 
and  12,182  e.  y.  stone  placed,  98,  1616. 

1893-94.  69,117  t.  stone,  and  15,- 
673  s.  y.  mattresses  placed  in  the  jetties, 
94   1213. 

1894-95.  61,221 1.  stone  placed  in 
the  jetties,  95,  1531. 

1896-97.  22,130  t.  stone  placed  in 
south  jetty,  97,  1548. 

1897-98.  30,700  t  stone  placed  in 
jetties,  98.  1327. 

1899-1900.  17,261 1.  stone  placed 
in  north  jetty,  and  94,220  c.  y.  dredged, 
1900,  1968. 

Pliysl€^al  eliaraeterlttleft. 

Described,  69,  266,  269;  72,  662,  673; 
75,  ii,  48-51,  55,  58;  78,  581,  582,  585; 
94, 1213;  95, 1532, 1561, 1588,  1593;  96, 
1311;  97, 1548;  98, 1328, 1344;  99, 1597. 

List  of  obstructions,  75,  ii,  51. 

Inside  passage,  77,  378;  78,  78. 

Current  observations,  soundings,  dis- 
charge of  stream,  etc.,  79,  768-781,  785- 
792. 

Tables  of  velocities,  79,  775,  778,  779, 
788 

Tables  of  discharges,  79,  776-779,  788, 
790. 

Description  of  Upper  St.  Johns,  79, 
796. 

Tidal  observations,  88,  1085;  89, 
1301;  90,  1561;  93,  1623;  95,  1592. 

Density  of  water  antl  sediment,  89, 
1302. 

Velocity  of  current,  89,  1306;  90, 
1558. 

Low-water  cross-sectional  areas  and 
mean  depths  at  the  mouth  of  the  St. 
Johns  River  from  1883  to  1892,  92,  1358; 
98   1644. 

Tidal  data,  92,  1360,  1362. 

Surface  areas  of  St.  Johns  River,  92, 
1361. 

Rainfall  observations,  79,  780;  93, 
1628,  1641-2. 

The  St.  Johns,  the  principal  river  in 
Florida,  95,  1561. 

Plans.     (See  Estimates  and  Projects. ) 

By  Lt.  Wright,  1853,  breakwater  on 
North  Shoal,  78,  584. 

For  improvement,  1854,  by  means  of 
piers  at  the  mouth;  estimate,  $496,000. 

Not  recommended,  the  expense  being 
too  great  and  not  commensurate  with  the 
benefit  derived.     69,  267,  268;  72,  664. 

By  Dr.  A.  S.  Baldwin,  a  citizen  of 
Jacksonville,  for  closing  the  mouth  of 
Fort  George  Inlet;  not  approved,  69, 
268;  72,  664;  78,  584. 

By  Maj.  Gillmore,  1872,  improvement 
by  ship  channel  from  Femanaina  to  St 
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Johns  River,  29.5  miles;  estimate,  $758,- 
516;  73,  665,  675. 

By  Maj.  Gillmore,  1872,  ship  channel 
from  Nassau  Sound  to  St.  Johns  River, 
9.75  miles;  estimate,  |602,624,  72,  655. 
These  last  plans  not  recommended  by 
Lt  Col.  Gillmore,  73,  676. 

Private  (county)  ivork. 

Under  a  project  prepared  by  Maj.  Mal- 
lery  to  procure  by  dredging  a  navigable 
ship  channel  18  f.  deep  at  1.  w.  from 
Jacksonville,  Fla.,  to  the  bar  of  the  St. 
Johns  River,  Duval  County,  Fla.,  pro- 
vided $300,000,  by  means  of  which  19,265 
1.  f.  training  dike  were  built,  and  736,291 
c.  y.  p.  m.,  dredged,  94,  1216. 

Projects.     (See  Estimates  and  Hans. ) 

By  Maj.  Gillmore,  1869,  channel  80  f. 
by  10  f.  at  m.  1.  w.  at  the  mouth  by  re- 
peated dredging  and  raking;  estimate, 
$10,000  annuallv,  69,  47,269;  70,  63. 

By  Maj.  Gillmore,  1871,  deepening 
channel  by  dredging  with  a  steamer  with 
a  centrifugal  pump,  71,  70;  72,  66,  666. 

By  Lt.  Col.  Gillmore,  1874,  dredging 
an  mside  passs^ze  between  Nassau  Inlet 
and  St.  Johns  River,  74,  ii,  11;  76,  84. 

By  Lt.  Col.  Gillmore,  1875,  improve- 
ment of  the  inside  passage  from  St.  Johns 
River  to  Femandma  by  a  channel  80  f. 
wide  and  11  f.  deep  at  h.  w.;  estimate, 
$160,000,  75.  ii,  59;  79,  98. 

By  G.  Daubeney,  1878,  deepening  Vo- 
lusia Bar  by  means  of  2  jetties  to  extend 
to  5.5  f.  to  6  f.  of  water,  with  outer  ends 
200  f.  to  250  f.  apart,  their  crests  at  the 
level  of  1.  w.;  estimate,  $12^520;  for 
straightening  river  above  Volusia  Bar  by 
cut-offs,  l,lS[)  y.  aggregate  length;  esti- 
mate, $29,000,  79,  797,798.  Lt.  Col. 
Gillmore  recommended  that  jetty  on  west 
side  be  tried  first  before  incurring  the 
expense  of  two,  and  amended  estimates 
for  jetties  and  cut-offs  to  $15,000  and  $35,- 
000,  79,  795,  796. 

By  Lt.  Col.  Gillmore,  1879,  jetties  at 
the  mouth  of  St.  Johns  River;  the  north 
jetty  to  be  9,400  f.  long,  with  its  inner 
end  on  Fort  Georges  Island;  the  south 
jetty  to  be  6,800  f.  in  length,  with  inner 
end  on  the  mainland  &low  Generals 
Mound;  width  between  jetties,  1,600  f.; 
both  jetties  to  be  submei^d  from  shore 
to  a  point  2,000  f.  from  the  sea  ends,  the 
rest  at  the  level  of  half  tide;  the  jetties 
to  extend  to  the  16  f.  curve,  and  to  pro- 
duce a  midchannel  depth  of  from  15  to 
16  f.  at  m.  1.  w.;  estimate<l,  $1,306,409, 
79,  784,  785.  Increased  in  1888  to  $1,- 
426,409;  89,  1298. 


In  1891  an  increased  length  of  jetty  be- 
ing required  to  meet  the  fiprowth  of  the 
bar  seaward,  the  estimatea  cost  was  in- 
creased to  $1,622,000,  91,  1616. 

In  1892  it  was  proposed  to  dee{>en  the 
ship  channel  in  the  defective  reach. 
Dames  Point  to  Beacon  No.  1,  by  dredg- 
ing, arid  protection  by  dikes  and  shore 
protection;  estimated,  $324,000.  Thia 
work  is  now  being  carried  out  by  means 
of  an  appropriation  of  $300,000  made  by 
Duval  County.  Estimated  cost  of  entire 
improvement  increased  to  $1,741,000. 
92,  1350. 

By  Maj.  Handbury,  1895,  procuring  a 
channel  300  f.  wide  and  24  i.  deep  over 
all  shoals,  by  dredging  and  training  dikes); 
estimate,  $600,000;  and  by  the  extension 
of  the  north  and  south  jetties;  estimate, 
$1,509,750,  96,  1307. 

In  1895  the  Board  of  Engineers  esti- 
mated that  it  would  cost  $500,000  to  raise 
the  south  jetty  so  that  a  practicable  15  f. 
depth  could  he  secured,  96,  1311. 

Lt.  Col.  Benyaurd,  1898,  estimated  that 
it  would  cost  $120,000  to  construct  a  chan- 
nel 200  f.  wide  and  13  f.  deep  at  ni.  1.  w. 
between  Jacksonville  and  Falatka,  98, 
1345. 

Surreyt. 

By  United  States  Coast  Sun-ey,  1853, 
of  entrance  to  St.  Johns  River,  78,  581. 

Under  direction  of  Maj.  Gillmore,  1871, 
69,  47,  266-,  72,  672. 

By  G.  Daubeney,  1875,  75,  ii,  48. 

By  Capt.  Post,  1877,  examination  of 
channel,  77,  378. 

Under  direction  of  Lt.  Col.  (lillmore, 
1878,  79,  99,  769,  795. 

By  G.  Daubeney,  1879,  borings,  current 
observations,  and  soundings,  79, 98,  769- 
781   785—792 

By  G.  Daubeney,  1879,  of  Upper  St. 
Johns,  79,  796. 

Of  the  bar  between  the  ends  of  the 
jetties,  1888,  88,  1084. 

Of  the  river  from  Great  Marsh  Island 
to  Front  Creek,  90,  1558. 

Examination  from  Jacksonville  to 
Sandford  ordered  by  act  of  Sept.  19, 1890, 
made,  1891,  under  direction  of  Capt. 
Black,  91,  1667. 

Surveys  were  made,  1893  and  1894,  by 
Lt  D'Armit,  93,  1616;  94,  1215. 

Survey  of  the  river  from  Jacksonville 
to  the  ocean  ordered  by  act  of  Aug.  17, 
1894,  made  under  the  direction  of  Maj. 
Handbury,  1895  (report  favorable)  (see 
Projects),  96,  1595. 

Examination  of  the  river  at  Orange 
Mills  near  Palatka  for  the  improvement 
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Maps. 

Sketch  of  the  dredging  steamer  Henry 
Burden,  76 ,  ii,  41. 

Comparative  chart  of  surveys  of  the  bar^ 
18^,  1868,  and  1878,  showing  the  sites  of 
proposed  jetties.  Map  of  the  bar  in  Sui 
Juan  River,  1791.  79,  784.  Charts  show- 
ing the  discharge  of  St.  Johns  River, 
sheets  A  to  K,  79.  790. 

Of  Volusia  Bar,  followed  by  chart  show- 
ing certain  bends  on  the  St.  Jonns  River  be- 
tween Lakes  George  and  Monroe,  79, 796. 

81, 1132;  83,  946;  84, 1132;  85, 1250; 
86,  1128;  87, 1214;  88,  1086;  89,  1304; 
90, 1560;  91,  1618;  92,  Atlas,  61,  62,63, 
64;  98,  1618;  94,  1214;  96,  1534;  96, 
1310;  97,  1548;  98,  1328;  99,  1598. 


of  the  channel,  and  to  Sandford  and  above, 
ordered  by  act  of  Aug.  17, 1894,  made  by 
Mai.  Handbury,  18&  (report  unfavora- 
ble), 96,  1560. 

Survey  of  the  entrance  to  the  river, 
made,  1897-98,  by  Lt.  Col.  Benyaurd,  97, 
1548;  98,  1328. 

Survey  of  the  river  at  Orange  Mills  with 
reference  to  navigation  for  ocean-going 
craft  authorized  under  concurrent  resolu- 
tion of  Coumss,  1898,  made  under  the 
direction  of  Lt.  Col.  Benyaurd,  1898  (re- 
port favorable)  (see  Projects) y  98,  1343. 

Survey  made,  1899,  by  Capt.  McKins- 
try,  99,  1597. 

Survey  made,  1900,  by  Capt.  Rees, 
1900,  1968. 


Part  B,— St.  JTolins  River  (Upper),  Fla. 


Appropriation. 

1884,  $5,000,  84,  1138. 
Balance  unused,  $304.29,  returned  to 
the  Treasury,  96,  1312. 

Contract. 

1  §93.  Marzyck  &  Browne,  dredging, 
36  cents  per  c.  y.,  p.  m.  ($4,100),  98, 
1650. 

Englneeri. 

Chief  of  Enginbbbs.  Reports,  84, 
193;  86,  193;  86,  191;  87,  156;  88, 143; 
91,  195,1666;  98,200;  94,185;  96,210; 
96,  188. 

Engineebs  in  Charge: 

Lt.  Col.  Q.  A.  Gillmore,  1884-86.  Re- 
port, 84,  1137. 

Capt.  W.  T.  Roseell,  1885-86.  Report, 
86,  1253. 

Capt.  W.  M.  Black,  1886-91.  Reports, 
86,  1133;  87,  1219;  88,  1090;  91,  1667. 

Lt.  D'Armit,  1893.     Report,  98,  1646. 

Maj.  T.  H.  Handbury,  1894-95.  Re- 
ports, 94,  1218;  96, 1534. 

Lt.  Col.  W.  H.  H.  Benyaurd,  1896.  Re- 
port, 96.  1312. 


Operations. 

1993-93.  2,006  c.  y.,  p.  m.,  dredged, 
98,  1647. 

l§93-94.  9,397  c.  y.,  p.  m.,  dredged, 
94,  1219. 

Plant. 

In  1891  Capt  Black  did  not  consider 
the  upper  river  worthy  of  improvement, 
91,  1669. 

Projects. 

By  Lt.  Col.  Gillmore,  1884,  improving 
Upper  St.  Johns  River  to  get  a  channel 
wiath  of  100  f.  and  a  depth  of  6  f.  by  ex- 
cavating curved  cutz-ofifs  with  dredging, 
and  with  closure  dams;  estimate,  (38,800, 
84,  1137;  87,  1220. 

The  original  project  was  modified  in 
1892  so  that  the  funds  available  could  be 
expended  in  removing  the  worst  points 
at  the  bends  mentioned  in  the  original 
project  instead  of  opening  the  cut  through 
the  bend  at  Old  Town,  98,  1647. 

Surreys. 

Maps.     96,  1534. 


Part  €. — St.  Johns  River  Fla.,  Lake  Oeorge  to  Eiake  Monroe. 


Engineers. 

Chief  of  Engineers.    Report,  84, 194. 

Enoineebs  in  Charge: 
Capt.  J.  C.  Post.    Report,  84,  1138. 
Col.  Q.  A.  Gillmore.    Report,  84, 1140. 

Assistant.    Lt.   W.   T.   Rossell.     Re- 
port, 84,  1139. 

Plans. 

By  Col.  Gillmore,  1883,  for  a  1.  w,  chan- 


nel depth  of  6  f.  at  bends  by  formation  of 
straight  cut-offs.  Estimate,  $43,000,  84, 
1142. 

Surrey. 

Examination  ordered  by  act  of  Aug.  2, 
1882,  made  under  direction  of  Col.  Gill- 
more (see  Ptorw),  84, 1138,  1140. 
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ST.  JOHNS  RITfiR,  FliA.--Oontmued. 
Part  B.-^St.  JoliiM  River,  Fla.,  at  Orange  Mills  Flats.    (8ee  Part  A.) 


Appropriation. 

1899,  ^,000,  90,  1601. 

Contract. 

1S99.  P.  S.  Bobs,  dredging,  9.7  cents 
per  c.  y.  (132,010),  1900,  1973. 

fini^neers. 

Chief  of  Enoinsebs.  Reports,  99, 
271;  1900,  309. 

Engineers  in  Ohabob: 

Capt  C.  H .  McKinstry ,  1899-1900.  Re- 
ports, 99,  1600;  1900,  1974. 

Capt.  T.  H.  Rees,  1900.  Report, 
1900,  1972. 

AssiOTANT.  J.  H.  Bacon.  Report, 
1900,  1976. 

Operations. 

1§09-I9fl0.  160,426  c.  y.  dredged, 
1900,  1972. 

ST.  JOHNS  RITER,  FL.A.,  AND  CHARLOTTE  HARROR,  OIJL.F 

OF  IHUBXICO  (ship  eanal  between). 


Physical  characteristics. 

Description  of,  1900,  1976,  1977. 

Projects. 

By  Lt.  Col.  Benyaurd,  channel  200  f. 
wide  and  13  f.  m.  1.  w.,  through  the 
shoals  between  Jacksonville  and  Palatka, 
Fla.;  estimate,  $120,000,  99,  1601. 

Surireys. 

Survey  of  Orange  Mill  Flats  authorized 
by  the  Chief  of  Engineers,  Mar.  30, 1899, 
made,  1899,  under  direction  of  Capt. 
McKinstry  {Bee  Projects) y  (Maps),  1900, 
1975. 

Maps.     1900,  1976. 


Engineers. 

Chief  of  Enoinbebs.  Reports,  8 1 ,  179 ; 
82, 175. 

Enginsbh  in  Charge.  Lt.  Col.  Q.  A. 
Gillmore.    Report,  82, 1204. 

Assistant.  W.  G.  Williamson.  Re- 
port, 82, 1219. 

Plans. 

By  Col.  Gillmore,  1882,  steamboat 
route,  with  locks,  from  the  St.  Johns  River 
to  Peace  Creek  or  Charlotte  Harbor,  via 


Tohopokeliga  Lake;  canal  40  f.  wide  at 
bottom  and  5  f.  deep;  locks  25  f .  wide  and 
126  f.  long;  with  the  necessary  improve- 
ment of  the  natural  channels  of  St.  Johns 
River  and  Peace  Creek;  estimate,  $5,662,- 
812, 82, 1204, 1213, 1216. 

Surrey. 

Ordered  by  act  of  June  14,  1880,  82, 
1204,  made  under  direction  of  Col.  Gill- 
more, 1882, 82, 1204. 


ST.  JOEUVS  RITER,  Fl.A.a  (Oeori^e  Inlet).     (See  also  ^SS^.  Johns  River  to 
Fernandinay  inside  passage;  also  St,  Marys  to  St.  Johns  River y  uxUerway. ) 

ST.  JOSmS  RITER  TO  JUPITm  INLfiT,  FL.A.     (Canal.) 


Engineers. 

Chief  of  Enoineebs.    Report,  85, 199. 

Engineeb  in  Chabgb.  Capt.  W.  T. 
Rossell.    Report,  85, 1291. 

AssisTTANT.  A.  W,  Barber.  Report, 
85, 1293. 

Plans. 

Capt.  Rossell,  in  1884,  considered  the 


route  worthy  of  improvement  and  recom- 
mended surveys,  85, 1292. 

Surrey. 

Ordered  by  act  of  July  5, 1884, 85, 199; 
examination  made  by  Capt.  Rossell  in 
1884,85,1291. 


ST.  JONES  RIVER,  DEL..     (See  MurderkUl  River.) 


Appropriations. 

1881,  15,000,  81,  799. 
1884,  10,000,  84,  835. 
1886,  10,000,  86,  861. 
1888,  15,000,  88,  743. 
1894,  61,500,95,1118. 


Commeree. 

Reduction  in  freight  rates  consequent 
upon  improvement,  88,  743. 

Description  of,  93,  1231;  97,  1291; 
1900,  1663. 

Not  likely  that  commerce  will  exceed 
at  any  time  that  done  in  1892,  amounting 
to  $1,201,565,  93,  1231. 


Total,  41,500 

a  Survey— report  May  24, 18o8.    ( H.  Doc.  No.  482. 65th  Ck>nir. ,  2d  sesB. ) 
b  Allotted  from  1894  appropriation  of  96,500  for  MurderkUl  River. 
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ST.  JONES  RIYER,  DEL.— Continued. 


C^ntraeto. 

1§S4.  T.  Draper,  dredging,  16  cents 
per  c.  y.,  85,  877. 

1886.  American  Dredging  Co.,  12 
cents  per  c.  v.,  87,  832. 

1899.  F.  0.  Somers,  dredging,  18 
cents  per  c.  y.,  and  for  placing  fender 
piles  |i8  per  1.  f.,  80,  888. 

1895.  F.  L.  Somers,  dredging,  12.7 
cents  per  c.  y.,  p.  m.,  96,  1119. 

Eiifflneem. 

Chief  of  Knoinebbs.  Reports,  80, 98; 
81,  126,  129;  82,  124;  88,  125;  84, 133; 

85,  129;  86,  127;  87,  89;  88,  89;  89, 
104;  90,  95;  91,  122;  93,  143;  97,  191; 
99,  202;  1900,  230. 

Enqinbers  in  Charge: 

Col.  J.  N.  Macomb,  1880-82.  Report, 
81,  799. 

Capt.  W.  Ludlow,  1882-«^.  Report, 
8S  779 

Lt.  Col.  G.  Weitzel,  1883-84.  ReiK>rt, 
88,  636. 

Maj.  W.  H.  Heuer,  1884-85.  Report, 
84,835. 

W.  F.  Smith.  U.  S.  agent,  1886-1900. 
Reports,  85,  877;  86,  860;  87,  831;  88, 
742;  (Maj.)  89,  887;  90,  925;  91,  1166; 
98,  1229;  97,  1290;  1900,  1662, 1664. 

AssierrANTs: 
Capt.  W.  Ludlow.    Report,  81, 800. 
W.  8.  Edwards.     Report,  81,  802. 
J.  N.  Odiorne.    Report,  83,  638. 
J.  M:  Stewart.     Report,  84,  835 
A.  Stierle.     Report,  98,  1230. 

Operations. 

1884-85.  Work  of  deepening  and 
straightening  the  channel  commenced, 

86,  877. 

1885-86.  54,128  c.  y.  dredged  from 
Cherry  Bend  and  Dover  cut-offs  and  at 
Cypress  Point  and  Broad  Reach  Shoal, 
86,  861. 


1886-87.  55,838  c.  y.  dredged  from 
the  channel,  87.  832. 

1887-88.  5,482  c.  y.  dredged  from 
channel  and  bar  at  entrance,  88,  742. 

1889-90.  58,015  c.  y.  dredged,  90, 
925. 

1805-96.  9,798  c.  y.,  p.  m.,  dredged, 
96,  951. 

Physical  characteiistlca. 

Description  of  the  locality,  81,  801; 
98,  1230. 

ProJeeU. 

By  Col.  Macomb,  1881,  extttvation  of  a 
channel  through  the  Ixar  at  the  river's 
mouth  and  at  other  i>ointH  to  a  depth  of 
3  f.  m.  1.  w.,  with  a  width  of  channel 
from  200  to  250  f. ;  also  for  construction 
of  3,300  1.  f.  of  jetty  at  the  entrance;  esti- 
mate, $35,000,  81,  799,  801;  87,  831. 

Improvement  completed  in  1891,  after 
an  expenditure  of  $40,000,  91,  1165. 

By  Maj  Smith,  U.  S.  agent,  1894,  dredflw 
ing  a  cut  60  f.  wide  and  6  f .  deep  at  m.  L 
w.  across  the  bar  and  obstructions  at  the 
mouth,  96,  1118. 

Maj.  Smith,  U.  S.  agent,  estimated,  1899, 
it  would  cost,  including  contingencies, 
$47,074.50  for  a  7-f.  channel  to  Lebanon, 
1900,  1665. 

8ur¥eys. 

Ordered  by  act  of  June  14, 1880,  made, 
1880,  under  direction  of  Ool.  Macomb, 
81,  801. 

Examination  ordered  by  act  of  July  13, 
1892,  made  by  Maj.  Smith,  U.  S.  agent, 
1892  (report  favorable),  98,  1229. 

Examination  ordered  by  act  of  June 
3,  1896,  report  (favorable  to  limited  im- 
provement) submitted  by  Maj.  Smith, 
U.  S.  agent,  1896,  97,  1290. 

Examination  and  survey  ordered  by 
act  of  Mar.  3,  1899,  made,  1899,  by  Maf. 
Smith,  U.  S.  agent  (report  favorable;  see 
ProjecU),  1900,  1663,  1664. 


ST.  JOSEPH  HARBOR  (Benton  Harbor),  HICH.a  (See  Grand  Havtn 

Harbor y  Mich,) 


Appropriations. 

Approprlatloni— Continued. 

1836,    $20,000,1 

1871,    $10,000,  71,  42. 

1837,      15,000, 

1872,       3,000,  73,  39. 

1838,      51,113, 

1874,       2,000,  74,  46. 

1843,      25,000, 

.  66    iii    .^ 

1875,     35,000,  75,  50. 

1844,      20,000, 

'      W,     il-i,     Otfm 

1876,      12,000,  76,  36,  103. 

1852,      10,000, 

1878,      12,000,  78,  124. 

1864,      15,000, 

1879,       6,000,  79,  166. 

1866,       6,000, 

1880,       8,000,  80,  2032. 

1867,      23,000,  act  Mar.  2. 

1881,      10,000,  81,  2239. 

1867,      ft7,500,  68,  32;  76,  ii,  617. 

1882,      12,000,  83,  2321. 

1870,    a4,500,  70,  44. 

1884,      15,000,  84,  1994. 

a  Survey—report  Sept.  13, 1864,  estimate  •27,000    (H.  Doc.  No.  482,  65th  Gong.,  2d  sen.). 

b  Allotted. 

e  Part  of  115,000;  $500  allotted  to  Grand  Haven,  70,  44. 
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ST.  JOSEPH  HARBOR  (Benton  Harbor),  MICH.— Continued. 


Appropriations — Continued . 
1886,      10,000,  86,  1772. 

1888,  12,000,  88,  1918. 

1890,  20,000,  00,  2660. 

1892,  «  59, 000,  92,  2361. 
1894,  30,000,  96,  2786. 
1896,   30,000,  96,  2681. 

1899,  50,000,  99,  2903. 

1900,  253,950,  1900,  3881. 

Total,  797,063 

Commerce. 

Harbor  of  refuge,  S.  Doc.  42,  35th 
Cong.,  let  sess.,  p.  84,  66,  20;  67,  104; 
68,  119;  76,  264;  76,  ii,  519. 

Railroad  bridge  a  detriment  to  the  har- 
bor, 74,  195;  76,  264;  76,  ii,  317. 

Modification  of  the  present  form  of  the 
railroad  bridge  recommended  by  the 
Board  of  Engineers,  76,  ii,  317. 

Importance  of  the  harbor,  S.  Doc.  42, 
35th  Cong.,  1st  sess.,  pp.  82,  84,  66,  iv., 
Ill;  67,  103,  104. 

Benefits  of  improvement,  66,  20;  68, 
119;  76,  262;  76,  ii,  103,  516. 
,   Shipping  interests,  67, 104;  68,  119. 

In  1897  the  commerce  was  rapidly  in- 
creasing, 98,  2497. 

Contracts. 

1S06.  Uasbrouck  and  Conro.  ma- 
terials, 66,  iv.,  113;  67,  58;  68,  119. 

1§70.  R.  A.  ConoUy,  materials  and 
labor,  71,  155.  C.  Fitzsimmons,  stone, 
71,  155,  156.  Messrs.  Pierce  and  Wha- 
ling, iron,  71,  155,  156. 

1871.  R.  A.  Conolly,  materials  and 
labor,  71,  157.  Parkhurst  and  Wilkin- 
son, iron,  71,  157. 

1§75.  Hughes  and  Williams,  ma- 
terials and  labor,  76,  262. 

1§76.  C.  Hopkins,  material  and 
labor,  77,  919. 

1§7§.  N.  8.  Gere,  pier  extension,  79, 
1631. 

1§79.  Dewar  &  Corlett,  pier  exten- 
sion, 80,  2032. 

1886.  Demin^  &  Oliver,  materials 
for  scow  construction,  86,  1773.  Leath- 
ern &  Smith,  plank;  8.  D.  Kimbark,  iron, 
T.  W.  Kirbv,  stone;  A.  H.  Petries,  pine 
timber,  ana  J.  M.  Allmendinger,  piles, 
87,  2201. 

1889.  J.  M.  Allmendinger,  pile  and 
timber  wing  dam,  |2,895,  89,  2196. 

1891.  F.  A.  Hagen,  stone,  $2.25  per 
cord;  E.  G.  Crosby,  pine  timber,  $18  per 
M  f.  B.  M.;  J.  M.  Allmendinger,  pme 
piles,  15  cents  per  1.  f. ;  white  pine  plank, 
|16  per  Mf.  B.  M.,  and  brush,  $2.75  per 
cord;  E.  B.  Mather,  bolts  and  spikes,  3J 
cents  per  lb.,  91,  2704. 

1893.  E.  G.  Crosby,  pier  construc- 
tion, $36,697.32,  93,  2868. 


1897.  Wm.  A.  Starke,  dredging,  97, 
2908.  Eslow  &  Munroe,  pier  repair, 
$4,353.55,  97,  2908. 

1899.  Greens  Dredging  Co.,  dredg- 
ing. J.  M.  Allmendinger,  pier  repairs 
(cutting  down  old  work,  timber,  iron- 
work, stone),  $17,228.40,  99,  2904. 

1900.  Lydon  &  Drews  Co.,  pier  ex- 
tension (dredging,  piles,  timber,  u-on- 
work,  stone),  $258,5M.38.  Greens  Dredg- 
ing Co.,  dredgmg,  1900,  3882. 

Doenments.     (Not  published  in  re- 
ports.) 
S.  Doc.  16,  34th  Cong.,  3d  sess.   H.  Doc. 

160,  43d  Cong.,  2d  sess. 

Engineers. 

Chief  op  Engineers.  Report,  66,  2, 
5,  iii,  11,  35,  iv,  110;  67,  24;  68,  32;  69, 
33;  70,  44;  71,  41;  72,  39;  73,  39;  74, 
45;  75,  50;  76,  92, 103;  77,  109;  78, 124; 
79,  166,  167;  80,  218;  81,  296;  82,  291; 
88,  298;  84,  300;  85,  321;  86,316;  87, 
284;  88,  257;  89,  303;  90,  272;  91,  343; 
92,  329;  98,  368;  94,  339;  95,  377;  96, 
333;  97,  423;  98,  410;  99,  488;  1900, 
552. 

Board  op  Engineers.  To  examine 
the  harbor,  1875,  and  the  construction  of 
the  railroad  bridge  across  harbor,  and  re- 
port whether  the  oridge  materially  affects 
the  commerce  of  the  narbor,  anri,  if  so, 
in  what  manner  its  construction  may  be 
modified.  Board  recommended,  in  place 
of  south  draw,  a  swinging  bridge  with  ' 
clear  openings  of  75  f.  76,  92,  ii,  316. 
Report,  76,  ii,  316.  (Majs.  Houston, 
Gillespie,  and  Mansfield. ) 

Engineers  tn  Charge: 

Maj.  J.  D.  Graham,  1857.  Report,  8. 
Doc.  42,  35th  Cong.,  pp.  82,  175. 

Lt.  Col.  T.  J.  Cram,  1864-65.  Report, 
66,  19. 

Col.  Sitgreaves,  1865;  66,  20. 

Maj.  J.  B.  Wheeler,  1866-69.  Reports, 
66,  iv,  110;  67,  103;  68,  119. 

Capt.  F.  U.  Farquhar,  1869-72.  Re- 
ports, 69,  97;  70, 143;  71,  155;  72, 183. 

Capt.  S.  M.  Mansfield,  1872-79.  Re- 
ports, 72, 194;  73,  281;  74,  194;  75,  261; 
76,  ii,  516;  77,  919;  78,  1214;  79, 1631. 

Maj.  F.  Harwood,  1880-82.  Reports, 
80,2030;  81,2238. 

Maj.  D.  P.  Heap,  1882-83.  Report,  82, 
2318 

Capt.  D.  W.  Lockwood,  1883-87.  Re- 
ports, 88,  1832;  84, 1993;  85,  2086;  86, 
1771'  87  2200 

Maj.  8.  M.  Mansfield,  1888-89.  Re- 
port, 88,  1917. 

Maj.  W.  Ludlow,  1889-93.  Reports, 
8Q,  2194;  90,  2658;  91,  2702;  92,  2357, 
2362;  93,  2864. 


9207—02- 


a  Pnrt  of  $60,000;  91,000  allotted  to  St.  Josephs  River. 
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ST.  JOSEPH  HARBOR  (Benton  HarlN»r)  lin€H.--ContmaecL 


Lt.  Col.  G.  J.  Lydecker,  1894-96, 1898. 
BeportB,  94,  2192;  05,  2782;  06,  2678; 
08  2494. 

Capt.  C.  McD.  Townsend,  1897.  Re- 
port, 07,  2905. 

Capt.  C.  Harding,  1899-.  Eeporta,  00, 
2901,  1000,  3879. 

A.HflIflTANTH . 

Lt.  D.  P.  Heap.    Reporta,  67, 103;  68, 
119. 
8.  C.  B.  Carpenter,  67,  104. 

Estimates.     (See  Plans  and  Projects. ) 

By  Maj.  Graham,  1857,  repairs  and 
dredging,  197,633.91,  S.  Doc.  42,  35th 
Cong.,  let  sesB.,  pp.  83,  175. 

By  Lt.  Col.  Cram,  1864,  repairs  and  pier 
extension,  $7,500,  66,  5,  19. 

By  Maj.  Wheeler,  1866,  additional  for 
completion,  $28,459.84,  66,  iii,  11,  iv.  111, 
112;  76,  ii,  517. 

By  Capt.  Heap,  1867,  crib  pier,  $77,000, 
67,  104;  74,  194. 

By  Capt.  Farquhar,  1869,  completion, 
$116,666,  60,  34,  97,  98;  74,  194;  76,  ii, 
518. 

By  Maj.  Mansfield,  1875,  pier  extension 
and  river  work,  $50,215.47,  76,  262,  265; 
$42,127.11,  75,  263. 

For  completion  of  river  and  harbor 
work,  1876,  in  addition  to  appropriation 
of  1876,  $16,320.26,  76, 103,  li,  517.  For 
completion,  1879,  of  existing  project, 
$13,216.71,  70,  166. 

Legislation. 

Resolutions  of  the  legislature  of  Michi- 
gan, Apr.,  1875,  asking  the  Secretary  of 
War  to  cause  an  examination  of  the  har- 
bor to  be  made,  76,  ii,  316. 

Obstructions. 

In  1893  a  public  hearing  was  held  re- 
lating to  alleged  obstructm^  of  naviga- 
tion of  the  Paw  Paw  by  bridges  of  tne 
Chicago  and  West  Michigan  and  the 
Cleveland,  Cincinnati,  Chicago  and  St. 
Louis  Rwys.,  08,  2867. 

Operations.^ 

1  §64-65.    Repairs,  66,  20. 

1 966-67.  North  pier,  409  1.  f .  super- 
structure built;  south  pier,  200 1.  f.  super- 
structure built;  409  1.  f.  old  superstruc- 
ture reiJlaced  on  north  pier  ana  200  1.  f. 
on  south  pier;  67,  24;  76,  ii,  518,  520. 

l§67-6§.  South  pier,  200  1.  f.  pile 
pier  built;  68,  32;  76,  ii,  520. 

1  §  7<>-7 1 .  South  pier  extension  com- 
pleted, 71,  41;  74,  195. 

1971-73.    South  pier,  416  1.  f.  pile 


pier  built;  repairs  to  the  north  pier,  72, 
39,  183;  76,  ii,  518,  520. 

197^73.  Pile  protection  for  pier 
head;  repairs,  78,  39,281;  74,  195. 

1 9 74-75.  Wing  dam  b^^un;  repairs, 
75,50,261. 

1975-76.  North  pier,  300  1.  f.  crib 
pier  built;  rTver,  528  1.  f.  wing  dam  built, 
76, 103,  ii,  516, 518. 

1976-77.  North  pier,  50  1.  f.  crib 
pier  built;  north  pier  nprapped,  70, 109, 
919. 

1977-79.  North  pier,  50 1.  f.  super- 
structure built;  pier  leveled  and  refilled, 
78,  124, 1214. 

1979-79.  North  pier,  50  1.  f.  crib 
pier  built;  6,740  c.  y.  dredged,  70,  166, 
1631. 

1979-90.  Pier  extension  under 
Gere's  contract  completed;  dredging  on 
outer  bar  completed ;  wing  dam  compteted 
at  mouth  of  Benton  Harbor  canal,  80, 
2030. 

1 9  90-9 1 .  North  pier  extended  50  f . ; 
27,137  c.  y.  dredged  m  Benton  Harbor 
channel,  81,2238. 

1991-9d.  Deepening  and  revetting 
Benton  Harbor  channel  commenced,  82, 
2320. 

1992-93.  1801.  f.  of  south  pier  re- 
paired and  refilled,  700 1.  f.  of  sand  fence 
built  on  north  side  of  channel,  and  760  on 
south  side,  83,  1832. 

1995-96.  Breaks  in  the  north  pier 
repaired,  86,  1771. 

1 996-9  7.  Repairs  to  pile  revetment 
and  plant,  and  renewal  of  southjpier  su- 
perstructure commenced,  87, 2200. 

1997-99.  Filling  in  pile  revetment 
renewed;  476  1.  f.  of  old  rock  filling  and 
superstructure  renewed;  14,850  c.  y. 
dredged,  88,  1918. 

1999-90.  176 1.  f.  of  wing  dam  built; 
24,840  c.  y.  dredged,  80,  2195. 

1999-90.  Repairs  to  north  pier; 
11,905  c.  y.  dredged,  00,  2659. 

1990-91.  27,000  c.  y.  dredged,  01, 
2703. 

1991-92.  57,520  c.  y.  dredged;  re- 
pairs to  north  revetment  completed,  and 
incomplete  portion  of  south  pier  super- 
structure finished,  02,  2359. 

1992-93.  89,044  c.  y.  dredged,  re- 
pairs made  to  dredging  plant,  and  to 
channel  wall  of  the  north  pier;  extension 
of  north  pier  by  crib  wore  in  progress, 
and  gauge  readings  made,  03, 2865,  2866. 

1993-94.  Extension  of  north  pier 
completed,  and  break  in  north  pier  re- 


oStatement  of  condition  of  the  work  in  1867,  S.  Doc.  42,  85th  Ck>ng.,  1st  sees.,  p.  82.  Statement  of 
condition  of  the  work  in  1867,  67, 108;  08, 119.  Inference  from  old  maps,  plans,  etc.,  that  the 
total  amount  appropriated  from  1836  to  1866  was  expended  on  1,100  1.  f.  of  north  pier  and  on  212 
1.  f.  of  south  pier,  74, 194;  76,  ii,  519.  History  of  operations,  1866-74,  74, 194:  1866-75,  76,  ii,  619:  to 
1878,  79, 1632.  Cribs  loet,  76,  11,  516;  77, 109,919.  Abstracts  of  materials  used  and  work  done,  78, 
188:  78. 1681. 
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paired,  94,  2193.    17,035  c.  y.  dredged, 

94,  2194. 

1994-95.  Temporary  repairs- made 
to  noTth  pier,  and  91,213  c.  y.  dredged, 

95,  2783. 

1  S9d-96.    Rebuilding  of  part  of  north 

Sier  in  progress,  and  58,933  c.  y.  dredged, 
6,  2680. 

1896-97.  Rebuilding  of  north  pier 
continued,  and  105,241  c.  y.  dredged,  97, 
2906. 

l§97-9§.  35,542  c.  y.  dredged,  and 
rebuilding  of  north  pier  completed,  98, 
2494. 

1899-99.  34,096  '  c.  y.  dredged; 
south  pier're^red  temporarily  and  per- 
manent repairs  b^un  (drawmgs),  99, 
2901. 

1 899-1900.  Extensive  re]^rs  made 
to  part  of  south  pier;  preparations  made 
for  pier  extension,  and  27,884  c.  y. 
dredged  (drawings),  1900,  3879-. 

Physical  charaeteristf  en. 

General,  of  St.  Joseph  River,  67,  103; 
76,  ii,  519;  77,  920. 

Shore  drift,  75,  264;  76,  ii,  520. 

Description  of,  93, 2864;  97,  2906;  98, 
2496. 

Plans.     (See  Egtimalen  and  ProjecU. ) 

By  Col.  Cram,  1865,  extension  of  south 
pier  2001.  f.,  66,  19. 

By  Capt.  Heap,  1867-68,  south  pier  ex- 
tension, (1)  by  crib  work;  (2)  by  pile 
work;  pile  work  recommended  on  the 
score  of  economy;  Ist  plan  approved,  67, 
24;  74,  194. 

PriTate  (corporate  and  private) 
work. 

Dredging  begun  in  1891  by  the  Chicago 
and  West  Michigan  Railway  through  its 
drawbridges  completed  in  1892,  98, 2856. 

Description  of  dock  work  done  by  pri- 
vate parties  in  1894-95,  94,2194;  95,2783. 

In  1894  the  Cincinnati,  Cleveland,  Chi- 
cago and  St.  Louis  Railway  Co.  satisfac- 
torily completed  the  rebuilding  of  300 
1.  f.  wing  dam  provided  for  in  the  river 
and  harbor  act  of  1892,  94,  2194. 

Projects.    (See  Eaimalen  and  Plarut. ) 

By  Maj.  Graham,  1857,  repairs  and 
dredging,  S.  Doc.  42,  35th  Cong.,  1st 
sess.,  pp.  83,  84,  175. 

By  Lt  Col.  Cram,  1864-65,  repairs, etc., 
66,  19,  iv,  110. 

By  Maj.  Wheeler,  1866,  extension  of 
the  south  pier  200  f.,  with  repairs  to  both 
piers;  estimate,  $28,459.84,  66,  iii,  11, 
IV,  111,  112;  76,  ii,  517;  79, 1633.  1867. 
For  an  extension  of  south  pier  700  f . ;  esti- 
mate, $77,000,  67, 104;  74,194;  76,ii,518. 

By  Capt.  Farquhar,  1869,  extension  of 
the  north  pier  940  f .  and  the  south  pier 
928  f.;  estimate,  $116,600,  67, 34,  97;  74, 
195;  76,  ii,  518. 


By  Maj.  Mansfiel<l,  1875,  extension  of 
the  north  j)ier  N.  78°  W.  (previous  di- 
rection having  been  N.  371°  W.)  for  a 
distance  of  400  f.;  estimate,  $42,215.47, 

75,  265;  76,  ii,  518. 
From  1836  to  1865,  inclusive,  $156,113 

was  appropriated,  66,  iii,  35.  The  proj- 
ects of  1866  and  1874  proposed  the  for- 
mation of  a  channel  of  entrance  not  less 
than  16  f.  deep;  66,  iv,  111,  112;  75, 265; 

76,  ii,  518. 
In  1880  the  project  was  modified  by  the 

improvement  of  Benton  Harbor  Channel 
to  a  depth  of  12  f.,  together  with  the  re- 
vetment of  the  north  bank  for  a  distance 
of  2,500  f.,  80,  2031. 

From  1866  to  1886,  inclusive,  $179,000 
was  appropriated,  when  it  was  estimated 
that  $41,015  would  be  required  to  com- 
plete project,  86,  316;  87,  2201. 

In  1891  Maj.  Ludlow  proposed  the  re- 
construction of  370  f.  of  old  crib  work  in 
the  north  pier,  refilling  north  revetment, 
minor  repairs  to  piera  and  wing  wall,  and 
dredging  and  extension  of  north  pier  120 
f.;  estimate,  $145,000,  92,  2360. 
'  By  Capt.  Townsend,  1897,  necessary  re- 
pairs to  existing  piers;  extension  of  north 
pier  to  20-f.  contour  and  of  south  pier  to 
18-f.  contour;  dredging  at  harbor  entrance 
and  in  front  of  city  for  150f.  to  18  f.,  and 
of  Benton  Harbor  Canal  and  a  turning 
basin  at  river  mouth  to  15  f. ;  estimate, 
$380,000,  98,  2498.  Act  of  1899  placed 
the  w^ork  under  continuous  contract, 
99,  2901. 

Sarveyn. 

Under  direction  of  .Maj.  Graham,  1856, 
S.  Doc.  42, 35th  Cong.,  1st  sess.,  p.  82. 

Under  direction  of  Maj.  Raynolds,  1863, 
76,  ii  519. 

Under  direction  of  Col.  Cram,  1865, 
66,  20. 

Under  direction  of  Capt.  Farquhar, 
1869-71, 76,  ii,  520,  521. 

Under  direction   of    Maj.    Mansfield, 

1874,  74,  45;  76,  ii,  521. 

Under  direction    of   Maj.  Mansfield, 

1875,  75,  261,  264;  76,  ii,  316. 
Ordered  by  act  Mar.  3,  1879,  of  St. 

Joseph  River,  including  channel  to  Ben- 
ton Harbor;  assigned  to  Maj.  Mansfield, 
1879,  79,  167. 

Survey  to  correct  errors  in  existing 
maps  made,  1893,  by  Maj.  Ludlow,  98, 
2866. 

Resurvey  of  the  harbor  from  its  en- 
trance to  the  upper  limit  of  interior  nav- 
igation at  Benton  Harbor  made,  1894,  by 
Lt.  Col.  Lydecker,  94,  2194. 

Maps. 

Of  harbor,  66,  i. 

82,  2318,  2320;  88,  1832. 

Drawings.  (See  Operaiioivi  for  1899 
and  1900,) 
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ST.  JOSEPH,  MO.     (See  Missouri  River  between  mouth  and  Sioux  CUy. ) 

ST.  JOSEPH  RITER,  MICH.^ 


A  pproprlaU  ons. 

1888,  $2,500,  89,  2197. 
1890,  1,000,  90,  2662. 
1892,  n,000,  98,  2870. 
1894,  500,  96,  2787. 
1896,         500,  96,  2683. 


Total,    5,500 

Eng^lneers. 

Ch  I EF  OF  Eng  inkers.    Reportfi,  80, 221 ; 

88,  258;  89,  304;  90,  273;  91,  343;  92, 
330;  93,  369;  94,  340;  96,  378;  96,334; 
97,  424;  98,  411;  99,  489;  1900,  553. 

Engineers  in  Charge: 
Maj.  F.   Harwood,  1879-80.     Report, 
80,  2049. 
Maj.    W.  Ludlow,  1888-93.     Reports, 

89,  2196;  90,  2662;  91,  2705;  92,  2363; 
93  2870. 

Lt.  Col.  G.  J.  Lydecker,  1894-96, 1898. 
Reports,  94,  2197;  96,  2786;  96,  2682; 
98  2499. 

Capt.  b.  McD.  Townsend,  1897.  Re- 
port, 97,  2909. 

Capt.  C.  Hardinjr,  1899-.  Reports, 
99,  2905;  1900,  3883. 

Assistant.  J.  A.  Mitchell.  Report, 
80,  2050. 

Operations. 

1S89-90.  400  1.  f.  of  log,  brush,  and 
stone  dam  built  by  hired  labor,  90,  2661. 

1  §90-91.  4  wing  dams  built,  91, 
2706. 

1  §9 1-93.  4  wing  dams  built  and 
318  snags  and  7  bowlders  removed,  92, 
2364. 

1S93-94.  Dams  constructed  and  re- 
paired, and  repairs  were  also  made  to  a 
training  dike,  94,  2197. 

1  §94-95.  Dams  constructed  and 
repaired  at  the  various  shoals,  and  ob- 
structions removed,  96,  2786. 


1  §95-96.  Dams  constructed  and 
repaired  and  obstructions  removed,  96, 
2683. 

l§97-9§.  Dams  constructed  and 
repaired  and  obstructions  removed,  98, 
2500. 

l§9§-99.  Wing  dams  repaired  and 
a  few  snags  removed,  99,  2905. 

Physical  eharacteristlei. 

Description  of,  80,  2051. 

In  1895  the  lower  part  only  of  the 
river,  about  25  miles  long,  in  use  for 
commercial  purposes,  96,  2786. 

Plam. 

By  Maj.  Harwood,  1880,  improvement 
of  St.  Joseph  River  between  St.  Joseph 
and  Berrien  Springs,  a  distance  of  15 
miles,  so  as  to  give  a  4-f.  slack- water  nav- 
igation, by  construction  of  8  dams  and 
11  locks  with  the  elevation  of  bridges, 
and  raising  dams  at  South  Bend  and 
Mishawaka;  estimate,  $634,331. 

Maj.  Harwood  considers  cost  of  im- 
provement not  commensurate  with  com- 
merce to  be  benefited^  80,  2054. 

Projects. 

Bv  Maj.  Harwood,  1880,  improvement 
of  the  river  from  its  mouth  to  Berrien 
Springs  by  the  construction  of  wing  dams, 
dredging,  and  the  removal  of  snags  and 
other  ol^tructions;  estimate,  111,300, 88, 
258. 

By  Maj.  Ludlow,  1889,  for  securing  a 
depth  of  3  to  4  f.  from  St.  Joseph  to  Ber- 
rien Springs,  a  distance  of  25  miles,  by 
removal  of  snags  and  bowlders,  and  the 
construction  of  wing  dams,  92,  2363. 

SurT.ey. 

Ordered  by  act  of  Mar.  3,  1879,  made, 
1880,  under  direction  of  Maj.  Harwood, 
80,  2049. 


§T.  JOSEPHS  BAY,  FL.A.     (See  Cimrtvaler  Hdrlxyr.) 
ST.  JOSEPHS  RIVER,  IDAHO.     (See  Omr  d'Alene  Lake  caid  River,  MjclIio.) 

ST.  LAWRENCE  RITER,  N.  Y. 


ApproprI  atloni. 

1890,  $5,000,  91,  2922. 
1892,  10,000,  92,  2600. 
1894,  8,000,  96,  3229. 
1896,  25,000,  96,  3164. 
1899,  20,000,  99,  3148. 

Total,  68,000 

Commerce. 

Description  of,  97,  3291-3292. 

In  1896  the  commerce  of  the    river 


amounted  to  1,133,200  t.,  77  per  cent  of 
it  in  American  vessels,  97,  3292.  1899, 
it  amounted  to  1,394,780  t,  99,  3148. 

Contraetfi. 

1S91.  W.  J.  Daly,  rock  excavation, 
247  c.  y.  at  $16  per  c.y.,  p.  m.,  93,  3188. 

1S93.  W.  Johnson,  rock  excavation, 
$10.75  per  c.  y.  ($3,870),  93,  3189. 

1895.  Lynch  <&  Hannan,  rock  ex- 
cavation, $8.49  per  c.  y.  ($5,094),  95, 
3228. 


a  Survey.  Report  Feb.  5. 1835.    { H.  Doc.  No.  482.  55th  Cong.,  2d  seas.) 
b  Allotted  from  appropiiation  for  St.  Joaeph  Harbor. 
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1S97.  W.  J.  Daly,  rock  excavation, 
3,562  c.  y.  $7.25  per  c.  y.,  98,  2811. 

1§99«  W.  J.  Daly,  ledge  removal, 
17  per  c.  y.  (116,590),  99,  3148. 

Engineers. 

Cui£F  OF  Engineers.  Reports,  89, 
344;  91,  383;  92,  362;  93,  415;  94,  389; 

95,  424;  96,  381;  97,  478;  98,  467;  99, 
548;  1900,  617. 

Engineers  in  Charge: 

Maj.  M.  B.  Adams,  1888-92.  Reports, 
89,  2462;  91,  2922;  92,  2599. 

Capt.  S.  S.  Leach,  1893-96.  Reports, 
98,  3188;  94,  2489;  95,  3227;  96,  3163. 

Maj.  W.  S.  Stanton,  1897-98.     Reports, 

97,  3290;  98,  2810. 

Capt.  G.  D.  Fitch,  1899-.  Reports,  99, 
3147;  1900,  4175. 

Assistant.  F.  M.  Barstow.  Report, 
89,  2463. 

Operations. 
1  §93-93.    424  c.  y.  rock  excavated, 

98,  3188. 

1  §93-94.  277  c.  y.  rock  excavated, 
94,2490.    . 

1  §95-96.    676  c.  y.  rock  excavated, 

96.  3164. 

1  §9 7-9§.  3,562  c.  y .  rock  excavated, 
98  2811. 

i  §99^1900.  Ledge  removal  in 
progress,  1900,  4176. 

Physical  characteristics. 

Description  of,  89,  2462;  97,  3290. 
Detailed  description  of  shoals,  97, 2790. 


Projects. 

By  Maj.  Adams,  1889,  removal  of  three 
rock  shoals  in  the  channel  to  a  depth  of 
18  f.  at  1.  w.,  estimate  $43,305,  91,  2922; 
98,  3188;  and  for  the  removal  of  other 
shoals  discovered  while  excavating  those 
first  mentioned,  98,  3188;  and  the  esti- 
mate increased  to  |54,772,  98,  3189. 

By  Capt.  Leach,  1895,  expenditm-e  of 
available  funds  in  the  removal  of  several 
small  dangerous  shoals  discovered  after 
the  above  project  was  adopted,  95, 3228. 

By  Maj.  Stanton,  1897,  removal  of  Dark 
Island  and  Blind  Bay  ledges  to  a  depth 
18  f.  below  the  zero  of  the  Oswego  gauge; 
estimate,  $60,000  in  addition  to  the  funds 
then  available,  97,  3291. 

By  Capt.  Fitch,  1899,  removal  of  ledges 
in  U.  S.  waters,  about  2,370  c.  y.,  to  18  f. 
depth,  Oswego  gauge,  99, 3148.  Consent 
of  Dominion  government  asked,  1899,  to 
removal  by  U.  8.  of  ledges  in  Canadian 
waters,  99,  3148.  Permission  given, 
1900,  4176. 

Surreys. 

Of  shoals  between  Sister  Islands  and 
Crossover  Light,  ordered  by  act  of  Aug. 
11,  1888,  made,  1889,  under  direction  of 
Maj.  Adams,  89,  2463. 

Surveys  were  made  of  several  of  the 
shoals  iii  the  river  in  1898  by  Maj.  Stan- 
ton, 98,  2811. 

Maps.    97,  3292. 


§T.  l.Al¥RE]VCi:  RITER  (effect  of  deepeninii;  channel  at  Oai- 

lops  Rapids). 


Enn^ineers. 

Chief  of  Engineers.   Report,  82, 314. 

Engineers  in  Charge.    Lt.  Col.  Com- 


stock  and  Maj.  McFarland.    Report,  82, 
2470-2489. 


ST.  L.EONARDS  CREEK,  MD. 


Engineers. 

Chief  of  Engineers.    Report,  91, 145, 
1277. 

Engineer  in  Charge.    Lt.  Col.  P.  C. 
Hains,  1891.    Report,  91,  1277. 

Physical  characteristic's. 

Description  of,  91,  1277. 


Survey. 

Examination  ordered  by  act  of  Sept. 
19,  1890,  made,  1890,  under  direction  of 
Lt.  Col.  Hains  (report  unfavorable),  91, 
1277. 


ST.  I1OUIS9  MO.     (See  Mississippi  River  between  the  mouths  of  the  Illinois  and  Ohio 

rivers;  also  St.  Ixmis,  ice  harbor  at.) 


ST.  IA>IJ1S  BAY  AMD  RIVER,  WIS.    (See  Ihduth;  .Superior;  Superim-  Bay.) 
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En^neers. 

ChiepofEnginbek).  Reports,  91,317; 
92,302. 

Engineers  in  Charge: 

Maj.  J.  fi.  Quinn,  1890.  Report,  92, 
2148. 

Col.  O.  M.  Poe,  1890.    Report,  92, 2148. 

Capt.  W.  L.  Fiek,  1891.  Report,  92, 
2151. 

AfisifiTANT.  J.  H.  Darling.  Report,  92, 
2152. 


Physical  chBracteiistlcs. 

Description  of,  92,  2151. 

Plans. 

By  Capt  Fisk,  1891,  a  channel,  by 
dredging  where  necessary,  100  f.  wide  at 
bottom  and  16  f.  deep  up  to  Fond  du  Lac; 
estimate,  $113,000,  92,  2151. 

Surrey. 

Survey  from  Grassy  Point  in  St.  Louis 
Bay  to  Fond  du  Lac,  made,  1891,  under 
direction  of  Capt.  Fisk,  92,  2151. 


ST.  LUCIA  INLET  AND  RIVER,  FLA. 


Commerce. 

Description  of,  96,  1566;  98,  1350. 

En^neers. 

Chief  of  Engineers.  Reports,  96, 221 ; 
98,  246. 

Engineers  in  Charge: 

Maj.  T.  H.  Handbury,  1895.  Report, 
96   1564 

Lt.  Col!  W.  H.  H.  Benyaurd,  1898.  Re- 
port, 98,  1348. 

Assistant.  J.  H.  Bacon.  Report,  98, 
1352. 

Pliysl€»il  eiiaracteristles. 

Description  of,  96,  1565;  98,  1349. 

The  inlet  is  an  artificial  opening  through 
a  Btr\p  of  sand  separating  Indian  River  on 
the  east  coast  of  Florida  from  the  Atlantic 
Ocean.  The  river  is  a  tributary  of  Indian 
River,  having  a  navigable  depth  of  from 
11  to  18  f.     96,  1564-1565. 

Tide  and  current  observations,  98, 1356. 


Projeets. 

In  1898  Lt  Col.  Benyaurd  estimated 
that  it  would  cost  $347,000  for  a  breakwa- 
ter at  the  bar  at  the  inlet  as  far  as  the  18-f . 
contour  and  $729,000  as  far  as  the  24-f. 
contour;  that  it  would  cost  $24,600  to  se- 
cure, by  dredging,  a  width  of  200  f .  and  8 
f.  deptn,  $230,600  to  secure  10  f.  depth, 
and  $484,000  to  secure  12  f.  depth,  98, 
1348, 1349. 

Surveys* 

Examination  ordered  by  act  of  August 
17, 1894,  made,  1894,  by  Maj.  Handbury 
(report  favorable).  96,  1564. 

Survey  ordered  oy  act  of  June  3,  1896, 
made,  under  the  direction  of  Lt.  Col.  Ben- 
yaurd, 1898  (report  favorable;  see  Proj- 
ects), 98,  1349. 


ST.  MARKS  RITER,  FL. A. « 


Appropriations. 

1828,        $500  (survey),  act  May  23. 
6,500,  act  Mar.  2. 
10,000,  act  Apr.  30. 
7,430,  act  Mar.  2. 
4,500,  act  July  3. 
1,500,  act  Mar.  2. 
4,600,  m-t  June  28. 
2,500,  act  June  15. 


1829, 
1830, 
1831, 
1832, 
1833, 
1834, 
1844, 


Total,  37,530 

Commerce. 

Commercial  advantages  of  vicinity,  72, 
637. 

Rates  of  transportation,  72,  638. 

Commerce  does  not  warrant  further 
improvement,  72,  639. 

En^neers. 

Chief  op  Engineers.  RejKirts,  71, 69; 
72,63;  84,206;  89,175.  i 

a  Survey— Report  Sept.  11,  1828,  e$*timate  $10,000. 
(H.  R.  Doc.  No.  482,  55th  Cong.,  2d  aess.) 


Engineers  in  Charge: 

Col.  J.  II.  Simpson,  1872.  Reports, 
72, 586, 636. 

Capt.  A.  N.  Damrell.  Report,  84, 1222. 

Capt.  W.  M.  Black,  1888.  Report,  89, 
1364. 

Assistants: 
R.  H.  Curtis,  72,  586. 
Jos.  Burney,  72,  586.  Report,  72, 637. 
Lt.  J.  L.  Lusk.     Report,  84,  1222. 
D.  B.  Dunn.    Report,  89,  1365. 

Phjrsl€;al  characteristics. 

General,  72,  638,  639;  89,  1364. 
Condition  of  the  channel,  72,  586,636, 
639. 

Plans. 

By  Jos.  Burney,  for  channel  through 
the  oyster  beds  to  a  width  of  200  f.  and 
depth  of  9  f.  at  low  tide;  estimate,  |40,- 
866.10,  72,  63,  639. 

Examination— Report  (favorable)  Jan.  28,  184& 
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By  Capt.  Black,  1889,  for  straishtening 
and  deepening  the  channel  and  remov- 
ing rock  obetnictions;  eetimate,  $39,000, 
89,  13d4. 

Surveys. 

By  Joe.  Bumey,  1872.  Report,  72, 637. 


Examination  ordered  \)y  act  of  Aug.  2, 
1882,  made  under  direction  of  Capt.  D&m- 
rell  (report  unfavorable),  84,  1222. 

Examination  ordered  d^  act  of  Aug.  11, 
1888,  made,  1889,  under  direction  of  Oapt. 
Black,  89,  1364. 


ST.    MARYS,   OA.,   AND   St.   JOHIVS,   FL.A.   (Inland  paMage 

befireen)  • 


Appropriations. 

1828,  $13,500,  act  May  23. 
1830,  1,500,  act  Apr.  23. 
1833,   9,000,  act  Mar.  2. 

1835,  15,000,  act  Mar.  3. 

1836,  5,000,  act  July  2. 

1837,  5,000,  act  Mar.  3. 


Appropriations — Continued. 
1838,    29,000,  act  July  7. 


Total,  78,000 

Engineers. 

Chikf  of  Enginbbbs.    Beport,  66,  7. 


ST.  RARYS  RITER,  FLA.  (See  ^.  Johns  River), 

ST.  RARYS  RIYER  AlVD  ST.  JOHNS  RIYER,  FL.A.a 

ST.  RARYS  RIYER  AND  ST.  MARYS  FALLS  CANAL,  RICH. 


Put. 


Approprlatloiu. 


propnai 

A.~River  and  canal  (Part  B  and  Part  C)  up  to  1892 $7,166,092.00 

B.— Rlv^r,  at  Falls 2,022,130.19 

C— River,  Hay  Lake  channel 725.000.00 


Total 9,912,822.19 

Part  A.— St.  Rarjrs  River  and  St.  Raryf  Falls  Canal,  Rl€*.li.  & 


Appropriations. 

1856.     $100,000,  66,  iii,  34,  iv,  67. 
50,000,  66,  iii,  34,  iv,  67. 
aO,000,  86,  1794,  1807,  act  of 
June  28, 1864. 
60,000,  67,  27,  147. 
10,692,  69,  22. 
150,000,  70,  45. 
360,000,  71,  42,  43. 
300,000,  72,  40,  201. 
200,000,  78,  40. 
200,000,  74,  46,  198. 
200,000,  75,  50,  268. 
130,000,  76,  104,  ii,  627;  77, 

110. 
175,000,  78,  125,  1219. 
300,000,  79,  167,  1644. 
250,000,  80,  2068. 
150,000,  81,  2266. 
1882,  &rf  200, 000,  88,299. 
1884,    d  126,000,  84,2006. 
^^  160,000,  86,  1781. 
«  250,000,  86,  1789. 
«1,000,000,  88,  1928. 
rf  500,000,  88,  1957. 
«  900,000,  90,  2688. 
rf  400,000,  90,  2718. 

o  Examination— Reiprt  (favorable)  June  10, 1835.  Survey— Report  Oct.,  1836.  (H.  R.  Doe.  No.  482, 
65tb  Cong.,  2d  bcsb.) 

6 The  act  of  Auff.  2, 1882.  provided  for  applying  $65,000  (balance  of  tolls  offered  by  Btate  of  Mich- 
igan) to  convert  old  lock  into  dry-dock,  81,  388. 

c  Allotment.    Part  of  $250,000  for  Great  Lakes  harbora  allotment 

<f  Hay  Lake  channel. 

«  St.  Marys  Falls  canal. 


lOOO, 

[866l 

1867, 
1869, 
1870, 
1871, 
1872, 
1873, 
1874, 
1876, 
1876, 

1878, 
1879, 
1880, 
1881, 


Appropriations — Contiiiued. 
iftoJ    *  600,000,  92,  2403. 
^^^^\  d  300, 000,  92,  2447. 
1892,    <ill6,000,  92,  2447. 

Total,  7,166,692 

Commerce. 

Rapidly  increasing,  67,  iv,  67;  very 
great,  66,  iv,  75;  all  to  and  from  Lake 
Superior,  67.  231;  requires  channel  for 
veeeels  drawing  14  f.,  67,  262-256;  re- 
quiremente,  69,  106,  107;  70,  160,  163; 
71,  168,  170. 

1880-86.  Canal  commerce,  81,  2269; 
82,  2366,  2364;  88, 1847;  84,  2018,  2020, 
2022;  85,  2109;  86, 1789;  87,  2216,  2224, 
2229. 

Increased  demands  of  commerce,  84, 
2012,  2015;  86,  2099,  2105,  2106,  2108; 
86,  1784,  1786,  1789. 

Necessity  for  dry  dock,  84,  2031. 

Rules  and  regulations  for  use  of  canal, 
85,  2112. 

Comparison  between  commerce  of  St. 
Marys  Falls  Canal  and  Suez  Canal,  87, 
2215. 
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ANALYTICAL    AND   TOPICAL   INDEX   TO 


ST.  MARYS  RIVER  AND  ST.  MARYS  FAL.E.S  CAMAL., 

MICH. — Oontinuetl. 

Part  A.— St.  Maryi  River  and  St.  Marys  Falls  Canal,  MIeh.— Cont'd. 


1880-90.    Commerce  passing  the  canai 

88,  260,   1930,   1931,  1932,   1933,    1941; 

89,  2213,   2214,   2218,  2227;    90,  2690, 
2691,  2710. 

Comparison  of  freight  charges  by  rail 
and  water,  88,  1933,  1934. 

Freight  charges  on  merchandise  passing 
through  the  canal,  88,  1935,  89,  2220. 

Effect  of  accident  at  St.  Marys  Falls 
Canal  upon  passage  of  vessels  through 
the  lock,  91,  2743,  2746. 

Freight  rates  on  articles  of  commerce 
passing  through  the  canal  for  1887,  1888, 
1889,  and  1890,  91,  2753. 

Contracts. 

1S66.  John  Brown  A  Co.,  dredging, 
48  cents,  90  cents,  and  $2  per  c.  y.,  67, 
147. 

1S70.  W.  W.  &  E.  T.  Williams,  re- 
moval of  bowlders,  70,  160;  71,  162. 
Barker,  Williams  <fe  Bangs,  rock  excava- 
tion, revetting  wall,  etc.,  71,  164. 

1871.  Barker  &  Williams,  continu- 
ing improvement,  71,  162-167;  72,  39, 
199. 

1873.  Barker  &  Williams,  continu- 
ing improvement,  72,  198. 

1873.  Boyle  &  Roach,  continuing 
work  on  canal,  73,  287,  289. 

1874.  Barker  &  Williams,  building 
pier,  75,  50;  76,  103,  266,  270. 

1875.  A.  Wallbaum,«  face  stone,  64 
cents  per  c.  f.,  76,  267,  269.  H.  Van 
Vleck,  face  stone  for  locks,  76,  ii,  520. 
Boyle  &  Roach,  building  new  lock  ma- 
sonry, 75,  267,  269.  C.  C.  Barker  & 
Son,  pier  work,  76,  ii,  524. 

1877.  C.  S.  Barker,  dredging,  78, 
1219. 

1 8  79.  E.  A.  Wetmore  &  Co. ,  timber, 
14J  cents  perc.  y.,79,  1645.  Larkin  & 
Patrick,  timber,  14.4  cents  per  c.  f.,  79, 
1646. 

1880.  C.  8.  Barker,  furnishing 
dredge,  $9.75  per  hour;  Williams  &  Up- 
ham,  furnishing  dredge,  $12.50  j>er  hour; 
C.  S.  Barker,  canal  excavation,  35  cents 
per  c.  y. ;  W.  S.  Pope,  furnishing  brass 
and  iron  work,  8  cents  per  lb. ;  J.  Hickler, 
furnishing  dredge,  $7.48  per  hour,  80, 
2070.  Failure  of  Larkin  &  Patrick,  81, 
2264. 

1881.  C.  S.  Barker,  dredging  St. 
Marys  River,  15}  cents  per  c.  y. ;  C.  S. 
Barker,  rock  removal,  $1.80  per  c.  y., 
and  revetment  construction,  12  cents  per 
c.  f.,  in  the  canal,  81,  2266. 

188JI.  J.  Hickler,  dredging  on  Mid- 
dle Neebish,  72  cents  per  c.  y.,  83,  1888. 


1884.  J.  Hickler,  dredging  on  Mid- 
dle Neebish,  58  cents  per  c.  y.,  85,  2098. 

1885.  Hickler  <fe  Green,  dk^ging 
on  Middle  Neebish,  89  cents  per  c.  y.,  85, 
2098. 

1886.  Hickler  &  Green,  hire  of 
dredee  on  canal  enlargement;  C.  E. 
Mitchell,  construction  of  crib  piers;  Dur- 
charme,  Fletcher  &  Co.,  iron,  87,  2216, 
2218;  Hickler  <fe  Green,  dredging,  $1.95 
per  c.  y.  on  Neebish  Rapids,  87,  2239, 
2246. 

1887.  Carkin,  Stickney  &  Cram, 
hire  of  dredge  on  canal  enlargement,  87, 
2216,  2218.  H.  D.  Edwards  &  Co.,  ship 
chandlery,  $625.39;  Johnston  &  Goss, 
lumber,  $420;  G.  Kemp,  coal,  $743;  T. 
B.  Rayl  &  Co.,  hardware,  $285.19,  88, 
1928.  T.  B.  Rayl  &  Co.,  hartlware, 
$436.86;  Johnston  &  Goss,  lumber,  shin- 
gles, and  lime,  $557.25;  W.  W.  Lecgett, 
electric-light  supplies,  $794.13;  W.  D. 
M  wards  &  Co. ,  ship  chandlery,  $1,670.65; 
J.  E.  Davis,  paints  and  oils,  $678.97,  88, 
1942.  T.  B.  Rayl  &  Co.,  hardware, 
$436.86;  G.  Kemp,  coal,  $360;  Richmond 
&  Backus  Co.,  stationery,  $318.64,  88, 
1954. 

1888.  Hickle  &  Green,  drilling  and 
blasting,  $4.47  per  hole,  88, 1929.  Rich- 
mond &  Backus  Co.,  stationery,  $318.64; 
W.  R.  Santley,  white-oak  timber,  $54  per 
M  f.,  B.  M.;  Burnett  &  Stachan,  one  oil 
tank,  $147;  Hickle  &  Green,  castings, 
$216,  88,  1942.  Hickle  &  Green,  repairs 
to  tug,  $261;  N.  C.  Morgan  &  Co.,  sup- 
plies, $293.12;  G.  &  R.  McMillan,  vegeta- 
bles, $228.80,  88, 1958.  L.  E.  Allen,  pier 
construction,  $49,042,  88,  1959. 

1889.  Collins  &  Farwell,  lock-pit 
excavation,  $220,667;  Richmond  <&  Backus 
Co.,  stationery,  $751.01;  P.  M.  Church  & 
Co.,  hardware,  $386.03;  P.  M.  Church  & 
Co.,  ship  chandlery,  $1,089;  Johnson  & 
Gosg,  lumber,  $420;  Johnson  &  Goss, 
wood  and  mill  slabs,  $212.50;  Gray  & 
Buffy,  four  map  cases,  $80;  Soo  City  Ma- 
chine Co.,  machine  work,  $245;  S.  C. 
Forsaith  Machine  Co.,  "Cameron"  steam 
pump  and  equipment,  $1,137.11, 89,2215. 
Richmond  &  Backus  Co.,  stationery  sup- 
plies, $446.28;  P.  M.  Church,  hardware, 
$95.53;  P.  M.  Church,  ship  chandlery, 
$334.52;  II.  M.  Loud,  lumber,  $6,192.50; 
Soo  City  Machine  Co.,  machine  work, 
$245;  P.  M.  Church,  ship  chandlery, 
$633. 75 ;  Union  Doi^k  and  Canal  Co. ,  coal, 
$727;  W.  C.  Morgan  4l  Co.,  vegetables, 
$439.80;  W.  C.  Morgan  &Co.,  meats,  $;550; 
Soo  City  Machine  Co.,   machine  work. 


a  Contract  annulled,  76,  ii,  524. 
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ST.  MARYS  RIVER  AND  ST.  MARYS  FALLS  CANAL., 

[. — Continued. 


Part  A.— St.  Marys  River  and  St.  Maryt  Falls  Canal,  Mich.— Cont'd. 


$245,  89,  2243.  H.  D.  Edwards  &  Co., 
two  diving  suits,  $32  per  dress;  Fletcher, 
Jenks  &  Co.,  round  iron,  $1.93}  per  lb.; 
G.  Kemp,  coal,  $334.50;  F.  Williams  & 
Co.,  oil,  $180 to $300;  P.  M.  Church,  hard- 
ware, $1,032.56;  R.  G.  Ferguson  &  Co., 
ship  chandlery,  $557.94;  P.  M.  Church  & 
Co.,  electric-light  supplies,  $276.70;  R.  G. 
Ferguson  <&  Co.,  paints  and  oils,  $215.98; 
Johnson  &  Goss.,  pine  timber  and  lum- 
ber, $2,682;  Johnson  &  Goss,  oak  timber, 
$216.97;  Union  Dock  &  Coal  Co.,  coal, 
$440;  Soo  City  Machine  Co.,  machine 
work,  $220,  90,  2700,  2701. 

1590.  R.  G.  Ferguson,  hardware, 
$478.65,  and  $87.19;  Johnson  &  Goss, 
lumber  and  shingles,  $375;  J.  Hickler  & 
Son,  coal,  $1,358.80;  Soo  City  Machine 
Co.,  machine  work,  $2.20  per  hour;  P.  M. 
Church,  hardware,  $92.71;  P.  M.  Church, 
ship  chandlery,  $87.19;  J.  Hickler  <&  Son, 
coal,  $577.50;  G.  &  R.  McMillan  A  Co., 

froceries,  $26.48;    P.   Cameron,    meats, 
195;  G.   F.  Old,  vegetables,  $196,  90, 
2718. 

1591.  Hughes  Bros.  &  Bangs,  fur- 
nishing all  materials  and  building  the 
masonry  of  a  lock  at  St.  Marvs  Falls 
Canal,  $1,268,500,  91,  2720.  R.'G.  Fer- 
guson &  Co.,  hardware,  $417.80;  H.  D. 
FMwards  &  Co.,  ship  chandlerv,  $425.88; 
C.  Hebard  &  Sons,  lumber,  $367.50;  G. 
Kemp,  coal,  $1,292,  91,  2720.  J.  Stra- 
chan,  machine  work,  $215;  J.  H.  Kill- 
master  &  Co.,  white  pine,  $22  per  M  f., 
and  hemlock  timber,  $13.50  per  M  f. ; 
Fletcher,  oenks  &Co.,  drift  bolts,  2 J  cents, 
and  spikes,  2}  cents  per  lb.,  91,  2721. 
W.  S.  Pope,  furnishing  two  lock  valves, 
$1,563.30,  R.  G.  Ferguson,  hardware, 
$719.28;  P.M. Church  &Co.,  ship  chan- 
dlery, $1,087.66;  Williams,  Shelv  & 
Brooks,  paints  and  oils,  $511.76;  fe.  J). 
Weimer,  pine  timber,  $7,310;  T.  R.  For- 
syth, white-oak  timber,  $499.44;  R.  G. 
Ferguson  &  Co.,  electric-light  supplies, 
$78.90;  G.Kemp,  coal,  $382;  J.  Strachan, 
oil  tanks,  $445,  91, 2729.  Russell  W^heel 
and  Foundry  Co.,  four  valve  frames, 
$4,367.30,  91,  2730.  The  following  con- 
tracts were  entered  into  for  Hay  Lake 
Channel:  J.  Hickler,  dredging,  $1.20  per 
c.  y.  in  bank;  Dunbar  &  Sullivan,  dredg- 
ing, 57  cents  per  c.  y. ;  Carkin,  Stickney 
&  Cram,  dre<iging,  14}  cents  per  c.  y.; 
C.  F.  &  n.  T.  Dunbar,  dredging,  14  cents 
perc.  y. ;  Carkin,  Stickney  &  Cram,  dredg- 
ing, 13  and  14J  cents  per  c.  v.;  Rich- 
mond &  Backus  Co.,  stationery,  $1,043.32; 
B. G.  Ferguson  &  Co.;  hardware,  $37.42; 
H.  D.  Edv/ards  &  Co.,  ship  chandlery, 


$139.78;  G.Kemp,  coal  and  wood,  $580; 
G.  and  R.  McMillan  &  Co.,  groceries, 
$189,  91,  2763.  J.  Strachan,  machine 
work,  $215,  91,  2764.  King  Iron  Bridge 
and  Manufacturing  Co.,  iron  work, 
$20,477;  J.  Ryan,  delivering  clay,  $2,632, 
92,  2403. 

1S93.  R.  (t.  Ferguson,  hardware, 
$341 ;  P.  M.  Church  &  Ck). ,  shipchandlerv, 
$511;  Richards  &  Co.,  chemicals,  $95.25; 
C.  Hebard  &  Son,  lumber,  $367.50;  G. 
Kemp,  coal,  $1,246;  J.  Strachan,  machine 
work,  $200;  J.  P.  McGuire,  12  valve 
frames,  $26,862.96,  92,  2404.  The  fol- 
lowing contracts  were  entered  into  under 
operation  and  care  of  canal :  P.  M.  Church 
&  Co.,  hardware,  $313.97;  R.  G.  Ferguson 
&  Co.,  ship  chandlery,  $539.72;  P.  M. 
Church  &  Co.,  paints '^and  oils,  $374.64; 
Chas.  Hebard  &  Sons,  lumber,  $1,057.50; 
P.  M.  Church  &  Co.,  electric-light  sup- 
plies, $148.20;  G.  Kemp,  coal,  $500;  J. 
Strachan,  machine  work,  $200,  92,  2436. 
The  following  contracts  were  entered  into 
under  the  Hay  Lake  Channel  improve- 
ment: R.  G.  Ferguson,  hardware,  $65.17; 
P.  M.  Church  &  Co.,  ship  chandlerv, 
$629.42;  D.  Wallace,  groceries,  $219.97; 
G.  Kemp, coal, $565;  J.  Strachan,  machine 
work,  $200,  92,  2448. 

Docnmentfi.      (Not  published  in  re- 
ports.) 
Reports  of  Cai)t.  Whipple  in  1865,  66, 

4,  iv,  63-66. 

Engineers. 

Chief  OF  Engineers.  Reports,  66,  4, 
ii,  41,  iii,  4,7,34,iv,  67;  67,  27,  252;  68, 
36;  69,  34;  70, 44,  45, 162;  71, 42,  43;  72, 
39,  40;  73,  40;  74,  45;  75,  50;  76,  103, 
104;  77,109,  110;  78,  124;  79,  167;  80, 
222,  223;  81,  301,  302;  82,  295,296;  83, 
299,  300;  84,  301,  302,  303;  85,  325,  326, 
332,2105;  86,318,319;  87,286,  287;  88, 
259,  260,  261;  89,  307,  308;  90,  275,  276, 
277;  91,  345,  346,  347;  92,  331,  3.52,  333. 

Board  of  Engineers.  Recommended, 
in  1858,  the  abandonment  of  west  chan- 
nel and  adoption  of  middle  channel,  66, 
iv,  63. 

ICngineers  in  Charge: 

Capt.  A.  Canfieid,  1853;  77,  924. 

Capt.  A.  N.  Whipple,  1859,  66,  4,  iv, 
63-66. 

Col.  T.J.  Cram,  1866-70;  66,  ii,  41.  Re- 
ports, 66,  iv,  62-68;  67, 147, 148, 230-233, 
253-255;  68,  139,  151,  152;  69,  105,  106, 
113;  70,  162. 

Maj.  W.  McFarland,  1870;  70,  150. 

Maj.  O.  M.  Poe,  1870-73;  70,  150. 

Maj.  G.  Weitzel,  1873-83;  73, 40.     Re- 
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Legislation. 

Legislature  of  Michigan  resolved  to  cede 
the  canal  to  the  U.  S.,  69,  106;  70,  163. 
Additional  legislation  may  be  necessary 
to  secure  right  of  way,  or  ownership  of 
land  by  the  U.  8.,  71,  166.  Commis- 
sioners appointed  by  State  authority  to 
condemn  lands  needed  for  enlargement  of 
canal,  71,  166,  167;  72,  39, 195-198;  78, 
286;  74,  45. 

Acts  of  State  of  Michigan  transferring 
control  of  canal  to  the  U.  S.,  81,  2267. 

State  aid  for  construction  of  canal,  8d, 
2360;  86,  1792. 

Relating  to  operation  of  canal,  80,  278. 

Relating  to  use  of  old  lock  as  dry  dock, 
82,  388. 

Relating  to  transTer  of  old  canal,  80, 
278. 

Operations.^ 

1S66-67.  Dredging  in  middle  chan- 
nel. Lake  Greorge,  80  c.  y.  removed,  67, 
147,  148. 

1S67-«S.  Dredging  138,415  c.  v.  from 
middle  channel,  68,  36,  140. 

186S-69.  Dredging  76,342  c.  y.  from 
middle  channel,  69,  34,  105. 

1  §69-70.  26,397  c.  y.  removed  from 
middle  channel,  70, 44, 158.  Work  b^un 
on  improvement  and  enlargement  of  canal 
to  give  14  f.  depth  of  water,  70,  160. 

1870-71.  Bowlders  and  earth 
dredged  from  river;  ledge  of  limestone 
blasted  and  removed  by  diver;  30,383.17 
c.  y.  rock  and  4,307. 19  c.  y.  gravel  removed 
from  canal,  71,  42,  162,  165. 

1S71-73.  17,741.16  c.  y.  rock  and 
26,839.40  c.  y.  of  gravel  removed  from 
canal;  57,681.11  c.  f.  of  revetment  and  the 
guard  gates  built,  72,  40,  201. 

IS7a-73.  40,404  c.  y.  rock  and  20,572 
c.  y.  of  gravel  excavated  from  canal; 
32,120  c.  f.  framing  and  23,337  c.  f.  of 
revetment  built,  78,  286,  287. 

1873-74.  Work  on  old  prism,  of 
deepening  and  widening,  pier  revetment 
and  lock  pit  for  new  lock  nearly  com- 
pleted, 74,  45,  46. 

1974-75.  Materials  delivered  and 
labor  performed,  75,  50,  266,  270. 

1876-77.  54,637  c.  f.  of  cut  stone 
delivered;  113,373  c.  f.  of  masonry  laid; 
arm  l)etween  south  pier  at  the  foot  of  new 
Iock8  and  the  shore  line  filled  to  the  level 
of  the  shore  and  banks  of  canal  raised, 

77,  109,  110. 
1977-78.    Work  on  locks  and  south 

pier;  dredging  a  shoal  below  the  canal, 

78,  124,  1219. 

n  Early  history  of  improvement,  66,  iv,63.    Uuttoricai  and  descriptive  sketch,  illumnited,  77, 922-924; 
78,  1644. 


porta,  78, 286;  74, 196, 198;  76,  266;  76, 
747,  ii,  523;  77,  921;  79, 1641;  (LtCol.) 
80,2067,2071;  81,  2263,  2267;  88,  2341, 
2355,  2358. 

Gapt.  A.  Mackenzie,  in  temporary 
charge,  1878.     Report,  78,  1217. 

Maj.  F.  U.  Farquhar,  1883;  88, 1835. 

Capt.  D.  W.  Lockwood,  1883;  88, 1836. 

Lt.  Col.  O.  M.  Poe,  1883—.  Reports, 
88,1836;  84,2004,  2016,  2030,  2111;  85, 
2098, 2104, 2108.2124,2186;  86, 1777,1783, 
1789,  1809,  1823;  87,  2214,  2220,  2227, 
2238;  (Col.)  88,  1924,  1930,  1932,  1937, 
1953, 1954;  89,2210, 2218, 2220,2223,2237, 
2238;  90, 2684, 2690, 2695, 2710, 2714;  91, 
2712, 2722, 2724, 2739, 2752, 2758;  92,  2398, 
2421,  2426,  2430,  2443. 

Assistants: 

Capt.  F.  U.  Farquhar,  66,  ii,  41. 

Capt  G.  J.  Lydecker,  67, 147;  68, 140, 
151. 

Capt  H.C.Wharton,  69,  34,  114,  115. 
Report,  70, 158. 

A.  Noble.  Reports,  71,  165;  75,  266; 
76,  ii,  523;  77,  922;  78,  1219;  79, 1644; 
80,  2070,  2071;  81,  2266;  82,  2343. 

H.  A.  Ulffers.    Report,  74,  198. 

Capt  A.  N.  Lee,  74,  45;  75,  50;  76, 
103*  77  109. 

E.  S.' Wheeler.  Reports,  84,  2005, 
2018;  86,  2102,  2110;  92,  2404. 

EstlmBtes.     (See  Playis  and  Projects.) 

By  Capt  Whipple,  1859,  dredging  river, 
$50,000, 66, 4.  To  complete  middle  chan- 
nel. Lake  George,  $71,010,  and  East 
Neebish  Channel,  $14,290,  66,  iv,  63. 

By  Col.  Cram,  1866,  complete  the  river 
improvement,  $445,000,  66,  iii,  34;  ag- 
greigate  for  river  improvement,  $423,983, 
66,  iv,  66,  73;  revised,  in  1867,  to  $437,- 
313,  67,  255.  1867,  to  complete,  $323,- 
983,  67,  148,  230.  1868,  to  complete, 
exclusive  of  canal,  $398,393,  68,  36,  140, 
151.  1869,  for  various  improvements  of 
river,  $141,021,  69,  34,  106. 

By  Maj.  Poe,  1870,  river  improvement, 
$155,021.06;  canal  improvement  $1,000,- 
000  to  $1,200,000, 70, 160, 161, 162.  1872- 
73,  abstract  of  monthly  estimates  for  ma- 
terials and  labor,  73,  288.  1872,  new 
locks,  $1,159,330,  74, 197. 

By  H.  A.  Ulffers,  1874,  improvement  of 
Hay  Lake  Channel,  $3,136,977,  74, 199. 

By  Maj.  Weitzel,  1876,  complete  project, 
except  locks,  $265,000;  for  proposed  im- 
provementof  upper  end  of  canal,  $210,000, 
76,  ii,  525.  1877,  for  completion  of  ex- 
isting projects,  $570,000,  77,  925.  1879, 
forcompletion  of  canal,  $195,000,  79, 1643. 
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1878-79.  Work  on  lock  and  south 
pier,  79,  167,  1644. 

1879-80.  By  hired  labor  and  pur- 
chase in  open  market  and  also  by  contract, 
work  was  in  progress  on  the  locks  and  on 
the  excavation  of  material  over  shallow 
areas  in  the  canal,  80,  2070.  Under  con- 
tracts the  excavation  of  five  shoals  was  in 
progress  in  St.  Marys  River,  80,  2071. 

1889-81.  Progress  on  canal  con- 
struction, 81,  2267.  Dredging  and  re- 
moval of  bowlders  from  shoals  in  St.  Marys 
River,  8 1 ,  2267.  Canal  transferred  to  the 
U.  S.,  84,  2030.  Operation  of  canal  by 
U.  S.,  81,  2267. 

1881-83.  Progress  on  canal  con- 
struction, 82,  2343.  Dredging  and  rock 
removal  from  East  Neebish,  82,  2344. 
Tests  of  cement,  82,  2345.  Operation  of 
canal  bv  U.  S.,  82,  2356. 

1883-83.  Extension  of  lock  bulk- 
heads and  construction  of  slope  wall  at 
locks;  removal  of  10,912  c.  y.  from  chan- 
nel approaching  lock  and  14,361  c.  y.  from 
west  channel  of  East  Neebish,  88,  1839. 
Formation  of  a  17-f.  dredged  channel 
through  Lake  George,  83,  1840.  Opera- 
tions of  canal  by  U.  S.,  83,  1846. 

1883-84.  Repairs  at  locks  and  im- 
provement of  grounds,  84,  2014,  2017. 
118,180c.  y.  dredged  from  Middle  Neebish, 
84,  301,  2006;  86,  1805.  Operations  of 
canal  by  U.  S.,  84,  2016. 

1884-85.  135,664  c.  y.  dredged  from 
Middle  Neebish,  86, 2098, 2102;  86, 1805. 
Operations  of  canal  by  U.  S.,  85,  2108, 
2111. 

1885-86.  90,280  c.  y.  removed  from 
Middle  Neebish,  86,  1779,  1805.  Opera- 
tions of  canal  by  U.  S.,  86,  1783,  1791, 
1809. 

1886-87.  Canal  enlargement  com- 
menced; 15,700  c.  y.  removed  by  dredging; 
operations  of  drilling  scow,  87,  2116. 
Operation  and  care  of  canal,  87,  2227. 
10,863  c.  y.  removed  from  Neebish  Rapids, 

87,  2239-2241. 

1 887-88.  Progress  on  new  lock,  88, 
1925.  1,224  1.  f.  of  pier  extension  and 
cofferdam  crib  work  completed,  and  2,115 
c.  y.  clay  puddling  placed  in  cofferdam; 
32, 165  c.  y.  dredged  from  channel  m  front 
of  Fort  Brady  Reservation,  88,  1925. 
Dredging  in  canal  above  movable  dam, 

88,  1926.  Operation  and  care  of  canal, 
88, 1937, 1943.  Progress  on  dry  dock,  88, 
1953.  Dredging  at  Middle  Neebish,  88, 
1955. 

-  1888-89.  49,669  c.  y.  puddling  clay 
placed  in  cofferdam,  89,  2211.  Excava- 
tion of  lock  pit  begun  and  10,589  c.  v. 
removed;  rock  removal  above  movable 


dam  completed,  89,  2212.  Pile  pier  at 
Fort  Brady  b^un  and  1,460 1.  f.  of  piling 
driven,  89,  2213.  Operation  and  care  of 
canal,  89, 2223, 2229.  46,520  c.  y.  dredged 
from  Hay  Lake  Channel,  89, 2238.  Prog- 
ress in  excavation  of  Middle  Neebish 
Channel,  89,  2239,  2240. 

1889-90.  12,638  c.  y.  puddling  clay 
placed  in  cofferdam,  90, 2685.  95,261  c.y. 
earth  and  9,956  c.  y.  rock  excavated  from 
lock  pit;  4,961  c.  y.  stone  removed  from 
old  lock  walls  and  piled;  30,293  c.  y.  placed 
behind  Fort  Brady  pier;  pier  at  Fort  Brady 
completed  to  length  of  1,434  f.,  90,  2686. 
Operation  and  care  of  canal,  90,  2695. 
Progress  on  Middle  Neebish  Channel,  90, 
2716. 

1 896-9 1 .  Repairs  to  break  in  coffer- 
dam, 91,  2713.  120,880  c.  y.  earth  and 
rock  removed  in  excavation  of  lock  pit, 
468  c.  y.  of  retaining  wall  built,  and 
35,139  c.  y.  placed  behind  Fort  Brady 
pier,  91,  2715.  Masonry  construction  in 
progress,  91,  2716.  Operation  and  care 
of  canal,  91,  2724.  20,958  c.  y.  dredged 
from  channel  at  Middle  Neebish,  9 1 ,  2761. 

1891-93.  5,764  c.  y.  removed  in  ex- 
cavation of  lock  pit;  8,478  c.  y.  of  concrete 
and  9,547  c.  y.  of  cut  stone  and  backing 
stone  laid,  92, 2399.  12,000  c.  y.  removed 
in  excavation  of  a  channel  around  a  vessel 
sunk  in  the  canal,  92,  2421.  Operation 
and  care  of  canal,  92,  2426.  921,732  c.  y. 
dredged  at  Hay  Lake  Channel,  92,  2445, 
2446. 

Physical  characteristics. 

66,  iv,  64;  69,  113,  115;  70,  44,  158; 
71,  163. 

Mean  elevation  of  water,  71,  169;  72, 
202. 

Of  Hay  Lake  Channel,  St.  Marys  River, 
74,  199. 

Of  river  and  rapids,  77,  922. 

Sketch  showing  water  curve  of  1877-78, 
78,  1218. 

Stages  of  water  and  rainfall  records, 
82,  2344;  83,  1840;  84,  2016. 

Description  of  St.  Marys  River,  82, 
2358. 

Description  of  bench  marks,  84,  2008; 
87,  2242. 

Water-level  ol)servations,  87,  2217, 
2242. 

Mean  elevation  of  Lake  Superior  water 
surface  above  sea  level  for  1887-88,  88, 
1927.  Mean  elevation  of  Lake  Superior 
water  sur^e  above  mean  tide  at  New 
York,  90,  2692. 

Plans.     (See  Estimai^s  and  Projects, ) 

By  Col.  Cram,  1866,  improvement  of 
river  by  dredging,  revetting,  and,  per- 
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haps,  blasting,  66,  iv,  65,  67;  67,  255; 
60,  106, 113-115.  1867.  To  deepen  and 
improve  canal,  67,  255;  60,  106,  107; 
70,  163. 

Bv  Maj.  Poe,  1870,  sheet  piling  1,0001. 
f.  of  dredged  channel  in  East  Neebish; 
estimate,  $20,000,  70,  158. 

ByH.  A.  Ulffere,  1874,  improvement  of 
Hay  Lake  Channel,  St.  Marys  River,  by 
dredging  and  blasting;  estimate,  $3,136,- 
977.     Report,  74,  198. 

Private  (corporate)  iirork. 

Original  canal,  12  f.  in  depth,  built  by 
a  private  company  at  a  cost  of  about 
$1,000,000,  receiving  750,000  acres  of  land 
in  payment  that  had  been  granted  to  the 
State  of  Michigan  by  the  United  States, 
66,  iv,  66;  70,  160;  77,  922.  Proposed 
transfer  of  the  canal  to  the  United  States, 
78,  1217;  70,  1641. 

Description  of  canal  built  by  the  State, 
82,  2360;  86,  1792. 

Projects.     (See  Estimates  and  Plans.) 

By  Board  of  Engineers,  1858,  abandon- 
ing improvement  of  west  channel,  Lake 
George,  and  adopting  middle  channel, 
66,  iv,  63. 

By  Capt.  Whipple,  1859,  improvement 
of  river  by  dredging;  estimate,  $80,000, 
66,  4,  iv,  6:^-65. 

By  (/ol.  Cram,  1866,  dredging  middle 
channel,  Lake  (leorge,  300  f.  by  14  f.,  66, 
iv,  65,  67. 

By  Maj.  Poe,  1870,  removing  bowlders 
from  river,  70,  160.  For  improvement 
and  enlargement  of  canal  to  14  f.  water 
and  new  svstem  of  lockage;  approximate 
estimate,  '$1,200,000,  70,  160.  1871. 
Modifications  of,  71,  163,  164. 

By  Maj.  Weitzel,  1876,  improving  up- 
per entrance  to  canal;  estimate,  $210,00i0, 
76,  ii,  525.  Historical  and  descriptive 
sketch  of  original  project  for  canal  and 
its  enlargement  illustrated,  77,  922-924. 

In  1852  a  grant  of  750,000  a<;res  of  pub- 
lic land  was  made  to  the  State  of  Michi- 
gan for  the  construction  of  the  ciinal. 
The  grant  was  transferred  to  a  company 
who  completed  the  canal  and  turned  it 
over  to  the  State  in  1856,  at  a  cost  of 
$999,802.46.  The  canal,  as  thus  built  was 
100  f.  wide  and  12  f.  deep,  provided  with 
2  locks  350  f.  long  and  70  f.  wide,  with 
lifts  of  9  f.  66,  iv,  66;  70,  160;  77,  922; 
86,  1792, 

Previous  to  1870  $210,692  was  appro- 
priated by  Congress  and  applied  to  the 
improvement  of  the  channel  of  the  river 
through  Ijake  George  and  the  west  chan- 
nel of  East  Neebish,  82,  2361;  86,  1793. 

In  1869  the  State  of  Michigan  provided 


for  the  future  transfer  of  the  canal  to  the 
United  States,  60,  106;  70,  163. 

In  1870  Congress  made  the  first  appro- 
priation for  the  enlargement  of  the  canal 
to  a  width  of  100  to  500  f.,  with  a  depth 
of  16  f.,  together  with  the  construction  of 
a  new  lock  515  f.  long,  80  f.  wide,  and  18 
f.  lift,  at  an  estimated  cost  of  $2,460,000, 
70, 160;  71, 163;  77,  922;  70.  1644;  82, 
2361;  86,  1795. 

In  1881  the  canal  was  transferred  to  the 
United  States  by  the  State  of  Michigan, 
84,  2030. 

The  canal  enlargement  was  completed 
in  1883,  at  a  cost  of  $2,171,000;  82,  2342; 

86,  1783,  1801,  1806. 
In  1880  Col.  Weitzel  proposed  the  fur- 
ther improvement  of  the  channels  of  St. 

.  Marys  Kiver,  except  through  Ea*«t  Nw- 
,  bish,  HO  as  to  obtain  a  channel  3(X)  f.  wide 
and  16  f.  deep;  estimate,  $225,000,  80, 
2074. 

In  1882  Col.  Weitzel  proposed  the 
formation  of  a  channel  300  f.  wide  and 
17  f.  deep  passing  through  Sug^r  Island 
Rapids  and  Hay  Lake,  rejoining  the 
American  channel  via  Middle  Neebish; 
estimate,  $2,127,292,  82,  2367;  83,  1836; 
84,  2004,  2016;  86,  1802,  1805. 

In  1885  the  proposed  dej)th  was  in- 
creased to  20  f .  and  the  estimateil  cost  to 
$2,659,115,  85,  2100;  86,  1778;  87,  2238, 
2245. 

By  Lt.  Col.  Poe,  1884,  new  lock  70  f. 
wide,  700  f.  long,  with  21  f.  depth,  built 
upon  the  site  of  the  old  locks,  with  a 
deepening  of  the  canal  above  and  below 
the  lock;  estimate,  $1,609,085,  84,  2012. 
Increased  in  1885  to  $1,750,000,  85, 2105. 
Revised  in  1886  to  $2,552,176,  86,  1785. 
By  Lt.  Col.  Poe,  1884,  dry  dock  330  f. 
long  and  18  f.  deep,  located  near  east  end 
of  area  transferred  from  Fort  Brady  Mili- 
tary Reservation.  Estimate,  $323,872. 
84,  2033;  85,  2125. 

Objections  against  use  of  old  locks  for 
dry  dock,  84,  2030;  85,  2115. 
History  of  past  operations,  86,  1792. 
I  In  1886  Col.  Poe  revised  the  plan  and 
'  estimates  of  1881  for  the  canal  enlarge- 
ment, wherein  the  proposed  new  lock 
was  increased  to  800  f.  between  the  gates, 
I  100  f.  wide  throughout,  with  21  f.  of 
I  wateron  water  sills.  Estimate,  $4,738,865. 

87,  2215,' 2217,  2220,  2223. 

Surveys. 

Under  direction  of  Capt.  Whipple,  by 
J.  H.  Forster,  1858,  of  middle  channel,- 
I^ke  George;  map,  66,  i. 

Under  direction  of  Lt.  Col.  Graham, 
by  O.  N.  Chaffee,  1863,  66,  iv,  64. 
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Under  direction  of  Col.  Raynolds,  1864, 
66,  iv,  64. 

Under  direction  of  Col.  Cram,  by  H.  C. 
Wharton  and  Lis.  Green  and  Haupt  and 
a  party  under  direction  of  Col.  Raynolds, 
1868,  of  parte  of  St.  Marys  River.  Re- 
port, 69,  113. 

Under  Maj.  Poe,  by  A.  Noble,  1871,  of 
canal,  71,  165. 

Under  direction  of  Maj.  Weitzel,  by 
H.  A.  Ulffers,  1874,  of  Hay  Lake  Chan- 
nel.   Report,  74,  198-200. 

Under  direction  of  Maj.  Weitzel,  1879, 
of  approaches  to  canal  for  16-f.  channel, 
70,  168,  1643. 

Of  navigable  channels  of  St.  Marys 
River  ordered  by  act  of  Mar.  3, 1879,  80, 
223;  made  under  direction  of  Col.  Weit- 
zel, 80,  2071. 

Between  Middle  Neebish  and  Sugar 
Island,  1882,  88,  1836;  84,  2005. 


Report  of  Lt.  Col.  Poe  upon  use  of  old 
locks  at  St.  Marys  Falls  Canal  as  a  dry 
dock,  86,  2186. 

Bench  marks.     (See  Physical  character- 
istics.) 
Maps: 

By  J.  H.  Forster,  showing  dredging  in 
middle  channel,  Lake  George,  66,  L 

By  Col.  Cram,  showing  cross  section  of 
middle  channel,  Lake  George,  66,  iv,  65. 

By  Maj.  Weitzel,  five  plates,  showing 
original  and  improved  canal,  77,  924. 

Of  Northern  and  Northwestern  Lakes, 
showing  locality  of  St  Marys  River  ana 
Canal,  66,  i.  Sketch  of  canal  improve- 
ment, 1878,  78,  1218. 

Of  canal,  80,  2068;  81,  2267;  82,  2342. 

Of  Middle  Neebish,  84,  2006. 

Of  Hay  Lake  Channel,  87,  2241. 

88, 1927, 1956;  90, 2716;  91, 2759;  92, 
atlas,  112. 


Part  B.— St.  Marys  River,  Mleh.,  at  the  Falls.     (See  Part  A. 


Appropriations. 

1893,  11,230,000.00,  93,  2997. 

1894,  300,000.00,  96,  2894. 

1895,  483,865.00,  96,  2894. 

1896,  8,265.19,  Act  June  11. 


Total,  2,022,130.19 

Commeree. 

In  1897  it  amounted  to  over  14,000,000 
t,  valued  at  over  $200,000,000,  98,  2560. 
Enormous,  99,  2961;  1900,  3955. 

Contraets. 

1593.  Dunbar  &  Sullivan,  rock  ex- 
cavating, $1.47  and  $1.53  per  c.  y.,  b.  m., 
98,  3023. 

1§93.  Hughes  Bros.  &  Bangs,  con- 
structing floors  of  800-f.  lock,  $208,192, 
98,  2997;  manufacture  and  delivery  of 
snub  hooks,  $1,598.40;  turbine  power 
plant,  $37,691.04,  98,  2998.  R.  J.  Cram, 
dredging,  12.9centa  per  c.  y.,  s.  m.,  93, 
2999.  W.  S.  Pope,  gates  for  800-f.  lock, 
$182,608.99.  94,  2294.  Southwark  Foun- 
dry &  Macnine  Co.,  pumping  plant  for 
800-f.  lock,  $24,935,  94,  2295. 

List  of  bidders  for  various  miscellaneous 
supplies,  93,  2998. 

1594.  J.  M.  Lally,  constructing  clay 
dam,  800-f.  lock,  $8,527.50.  S.  Dumond, 
excavating  within  cofferdam,  45  cents 
and  $1.25  per  c.  y.  ($19,152);  building 
cribs  within  cofferdam,  framing  6i  cente 
perc.  f.,  filling  40  cent«  per  c.  y.  ($4,800). 
Michigan  Brass  and  Iron  Works,  metal 
sill  valves,  $2,390.  94, 2295-2296.  J.  V . 
Gearing,  constructing  power  house  and 


office  building  for  800-f.  lock,  $118,807. 
J.  P.  Mc(Tuire,  operating  machinery  for 
800-f.  lock,  $50,400.     96,  2895. 

List  of  bidders  for  various  miscellane- 
ous supplies,  94,  2295. 

1§95.  J.  B.  Donnelly ,  improving  the 
river  at  the  falls;  removing  material  from 
movable  dam  and  conHtructing  piers  for 
lock  approaches,  $165,197.91,  96,  2896. 
F.  S.  Shurick,  snubbing  post,  $4.50  per 
100  pieces  white  oak.  Dunoar  &  Sullivan, 
earth  excavating  28  centa  per  c.  y.,  rock 
excavating  $1 0  per  c.  y .  ($45, 396 ) .  W.  A. 
McGillis  &  Co.,  earth  excavating,  14} 
cents  per  c.y.  ($1,735.65).    96,2785. 

List  of  bidders  for  various  miscellane- 
ous supplies,  96,  2896. 

1§96.  Manhattan  Cement  Co.,  Port- 
land element,  $2.36  per  bbl.  ($2,360). 
Russell  Wheel  and  Foundry  Co.,  well  grat- 
ings and  snubbing  buttons,  $2,313.52.  96. 
2786. 

List  of  bidders  for  various  mis(;ellane- 
ous  supplies,  96,  2786. 

l§9r.  H.  W.  Hubbell  &  Co.,  dredg- 
ing and  submarine  rock  excavating,  94 
cents  per  c.  v.,  b.  m.,  98,  2560. 

1§98.  Kingston  &  Woods,  dredging 
east  approaches  to  Weitzel  lock.  8.  Du- 
mond, dredging  west  approaches  to  Weit- 
zel lock.    J.  F.Amott,  grading.    99,2960. 


Engineers. 

Chief  of  Engineers.  Reports,  98, 
390;  94,  363;  96,  399;  96,  353;  97,  437; 
98,  426;  99,  506;  1900,  570. 
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Enginebbs  in  Chargb: 

Col.  O.  M.  Poe,  1883-95.  Reports,  98, 
2991;  04,  2287;  05,2779. 

Lt.  Col.  G.  J.  Lydecker,  1896-.  Re- 
ports, 06,  2779;  07,  2963;  08,  2554;  00, 
2960;  1000,  3952. 

Assiotantb: 

Capt.  H.  F.  Hodges.  Memoir  on  con- 
struction of  lock  gates,  05,  3028. 

E.  S.  Wheeler.  Reports,  08,  2999;  04, 
2296;  05,  2896;  06,  2786;  07,  2967. 

F.  H.  Reed.     Report,  04,  2363-2366. 
D.  Molitor.     Report,  05,  3024. 

J.  Kennedy.  Report  on  machinery, 
07,  2994. 

F.  M.  Dunlap.  Report  on  machinery, 
07  2975. 

B.  Rolinert.     Report,  08,  2554. 

J.  L.  Callard.     Report,  08,  2556. 

J.  Riplev.  Reports,  00,  2962;  1000, 
3953. 

lieiral  proceedings. 

Suit  was  brought  against  the  Govern- 
ment in  1895  by  the  contrat!tor8  for  the 
construction  of  the  lock  pits  of  the  800-f. 
lock,  06.  2782. 

Operations.     (For  details,  see  reports 

of  Amgtants. ) 

lSOd-93.  9,242  c.  y.  concrete,  8,065 
c.  y.  cut  stone,  and  26,271  c.  y.  l)acking 
stone  laid.  11,172  c.  y.  earth  filling 
placed.  08, 2993.  82,504  c.  y.  rock  exca- 
vated from  canal  prism,  08,  2^)93. 
Models  of  lock  of  1881  and  of  800-f.  lock 
completed  and  sent  to  the  Columbian 
Exposition  at  Chicago,  08, 2994;  cement, 
ana  other  tests  made,  08,  3009. 

1893-94.  1,280  c.  y.  concrete,  8,309 
c.  y.  stone,  and  14,700  c.  y.  backing  stone 
laid,  04,  2289.     55,748  c.  y.  earth  filling 

E laced,  100,523  c.  y.  rock  excavated;  dam 
etween  the  locks  constructed,  and  a  100-f. 
pier  built  at  old  Fort  Brady,  04,  2290. 
Construction  of  clay  dam  bt^tween  canal 
and  river  commenced;  59,843  c.  y.  earth 
excavated  from  "Elbow*';  turbine  plant, 
lock  gates,  and  floor  of  800-f.  lock  under 
construction;  5,135  c.  y.  earth  excavated 
for  north  pier  within  cofferdam,  04,  2291; 
4,777  c.  y.  earth  and  150  c.  y.  rock  exca- 
vated for  cribs  within  cofferdam,  and 
2,165  c.  y.  timber  framed,  04,  2292; 
cement,  and  other  tests  made,  04,  2293. 
1 894-95.  Masonry  work  in  progress, 
6,224  c.  y.  filling  placed,  14,086  c.  y.  con- 
crete laid,  4.379  c.  y.  rock  removed, 
machinery  of  800-f.  lock  in  course  of 
erection,  construction  of  cribs  within 
cofferdam  and  of  clay  dam  in  progress, 
erection  of  lock  gates  in  progress,  05, 
2890.    Power  house  and  omce  building 


under  construction;  71,712  c.  y.  rock, 
b.  m.,  excavated  from  canal  prism,  05, 
2891;  cement,  and  other  tests  made,  05, 
2891. 

1895-96.  Masonry  work  and  con- 
struction of  lock  floors  and  culverts  in 
progress;  erection  of  machinery  continued 
and  some  parts  tested;  1,240  c.  v.  earth 
and  1,098  c.  y.  rock  excavated  forcribe 
within  cofferdams;  1,294  c.  y.  material 
excavated;  817  c.  y.  clay  placed  in  pud- 
dle wall;  1,187  c.  y.  eml)ankment  Duilt 
for  clay  dam,  and'  over  11,310  c.  y.  b. 
m.,  rock,  etc.,  excavated  from  canal 
prism,  06,  2782;  75,117  c.  y.  shoals  re- 
moved; 105,620  c.  y.  earth  and  20,362  c.  y. 
rock  removed  for  side  piers  of  lock  ap- 
proaches, and  large  quantities  of  other 
materials  placed  for  tne  construction  of 
the  piers;  construction  of  power  house 
and  office  building  continued,  06,  2783; 
cement  and  other  tests  made,  06,  2783. 

1896-97.  Deei^ening  of  canal  prism 
almost  completed,  and  32,480  c.  y.  shoals 
removed,  07,  2963;  42,225  c.  y.  rock  and 
earth  excavated  from  lock  approaches, 
and  large  quantities  of  other  materi^s 
placed  in  the  construction  of  the  piers  for 
the  approaches;  power  house  and  office 
buildmg  almost  completed;  8,163  c.  y. 
dredgea  from  shoal  below  lock,  and  3,956 
s.  y.  concrete  walks  constructed,  07,  2964; 
new  lock  opened  to  navigation  Aug.  3, 
1896;  cement  tests  made,  07,  2965. 

1897-98.  Over  39,263  c.  y.  excava- 
ted from  west  approach  to  canal;  sill  of 
old  movable  dam  removed  and  4,082  c.  y., 

b.  m.,  of  material  removed  in  deepening 
channel  in  that  vicinity;  safety  gates  in 
canal  to  replace  old  movable  dam  com- 
pleted, and  power  house  and  office  build- 
ing completed,  08,  2554. 

1898-99.  31,893  c.  y.  dredged,  com- 
pleting west  approach  to  canal;  east  and 
west  approacihes  to  Weitzel  lock  deepened 
by  excavation  of  20,474  c.  y. ;  about  20,000 

c.  y.  handled  in  grading  grounds;  trees 
planted,  and  much  miscellaneous  work 
done,  00,  2960. 

I899-1900.  416  f.  crib  pier  exten- 
sion constructed  in  northeast  approach  to 
Poe  lock;  minor  work  of  dred^ng,  bowl- 
der removal,  concrete  walk  cons&ction, 
etc.,  1000,  3952. 

Physleal  eliaracterlstlcs. 

Lake  levels,  08,  2995,  2996;  04,  2292; 
05,  2893;  06,  2783;  07,  2965;  08,  2558; 
00,  2961;  1000,  3954. 

Projects.     (See  Part  A. ) 

Act  of  June  6,  1900,  provided  that 
$100,000  from  the  remainder  of  the  ap- 


BEPOBTS   OF   CHIEF   OF   ENGINEERS,  U.  8.  ARMY. 
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Part  R. — SI.  Marjrs  River,  MIeli.,  at  liie  Falls — Continued. 


propriation  for.  St.  Marys  River  at  the 
falls  should  be  used  to  improve  Lake 
George  Channel,  1900,  3956. 

Surreys. 

The  canal  grounds  resurveyed,  and  an 


ice  survey  of  Bayfield  Rock  shoal  made 
in  1897  by  Lt.  Col.  Lydecker,  07,  2965. 
Minor  surveys,  09,  2964;  1900,  3953. 

Maps.     93,  2994;  95,  3048. 


Pari  €•— SI.  Marys  River,  Hay  Liake  Channel,  MIeli.    (See  Part  A.) 


Appropriations. 

1893,  $225,000,  93,  3028. 

1894,  150,000,  95,  3051. 

1899,  100,000,  99,  2981. 

1900,  250,000,  1900,  3972. 


Total,  725,000 

Commeree. 

In  1896  the  annual  commerce  using  the 
channel  was  valued  at  $195,146,842.49, 
97,  3008. 

Contracts. 

1S93.  List  of  contracts  for  various 
miscellaneous  supplies,  93,  3029.  Hick- 
ler  Bros.,  furnishing  dredging  plant, 
$13.50  per  hour,  98,  3029. 

1895.  Dunbar  &  Sullivan,  removing 
shoals,  65  cents  per  s.  y.  ($21,255);  R.  J. 
Cram,  cleaning  up  shoals,  16i  cents  per 
B.  y.  ($4,161.30) ;  J.  B.  Sweatt,  construct- 
ing quarters  boat,  $3,300,  95,  3052.  W. 
A.  McGillis  &  Co.,  earth  excavating,  lOJ 
cents  per  c.  y.  ($35,726.79),  96,  2880. 

1S96.  H.  T.  Dunbar,  dredging,  9.8 
cents  per  c.  y.,  b.  m.  ($18,424);  Hickler 
Bros.,  dredging,  21.9  cents  per  c.  y.,  b.  m. 
($10,612);  Kingston  &  Woods,  dredging, 
34.5  cents  per  c.  y.,  b.  m.  ($7,003.50),  96, 
2880 

1897.  H.  W.  Hnbbel  &  Co.,  hire  of 
dredging  plant,  $12.25  per  hour  of  actual 
work,  97, 3006.  Hickler  Bros.,  dredging 
and  submarine  rock  excavating,  $2.14  i>er 
c.  v.,  b.  m.,  98,  2576. 

1898.  Thompson  Towing  &  Wreck- 
ing Assn.,  tug,  $37  per  day,  99,  2980. 

1899.  Hickler  Bros.,  reenforcing 
dike;  derrick  scow  with  diver  and  crew, 
$4  per  hour;  attending  tug,  $1.80  x>er 
hour,  1900,  3970. 

Eni^ineers. 

Chief  OF  Engineers.  Reports,  93,  391; 
94,  364;  95,  400;  96,  354;  97,  439;  98, 
427;  99,  508;  1900,  573. 


Engineer  in  Charge.  Col.  O.  M.  Poe, 
1883-95.  Reports,  93,  3024;  94,  2367; 
95,  3048;  96,  2877;  97,  3006;  98,  2572; 
99,  2979;  1900,  3969. 

Assistants. 

D.  Molitor.    Report,  95,  3052. 

B.  Rohnert.  Reports,  99,  2979;  1900, 
3970. 

Operations. 

1893>93.  1,537,303  c.  y.  dredfjed, 
and  a  few  dikes  in  course  of  construction, 
93,  3027. 

1 893-94.  393,124  c.  y.  dredged,  94, 
2369,  2370. 

1894-95.  433,582  c.  y.  dre<lged,  and 
channel  considered  practically  opened  to 
traffic. 

Historical  sketch  of  the  improvement 
prepared,  95,  3050-3062. 

1895-96.  90,676  c.  y.  dredged,  bank 
measure,  96,  2878. 

1896-97.  611,713c.  y.  dredged,  bank 
measure,  97,  3007. 

1897-98.  Aboutl20,000c.y.  dredged, 
98,  2573,  2574. 

1898-99.  68,445  c.  y.  rock  excava- 
ted; signal  station  and  tug  service  estab- 
lished to  help  vessels  in  narrow  channel 
during  dredging,  99,  2979. 

1899-1900.  10,744  c.  y.  rock  exca- 
vated; dike  reenforced  by  2,300c.  y.  rock; 
signal  station  and  tug  service  discon- 
tinued, 1900,  3970. 

Projects.    ( See  Part  A. ) 

Proposed  plans  for  21-f.  channel  be- 
tween Lake  Superior  and  Lake  Huron, 
1900,  3971. 

Surreys. 

Minor  surveys,  95,  3049;  97, 3008;  98, 
2574;  99,  2980:  1900,  3971. 

Plans  and  estimate  for  21-f.  channel 
called  for  bv  act  of  Mar.  3, 1899  (see  iVoi- 
ecUt),  99,  2980. 

Maps,  93,  3026;  96,  2880. 
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Appropriations.^ 

1882.  $27,545.86 
36,335.77 
29,486.29 
29,064.52 
26,089.12 
21,832.55 
30,000.46 
30,603.61 
36,723.27 
44,960.79 
61,241.09 
41,828.07 
55,132.21 
50,535.61 
59,629.08 
79,207.15 
58,890.72 
90,307.94 
79,293.26 


1883 
1884 
1885 
1886 
1887 
1888 
1889 
1890 
1891 
1892 
1893 
1894 
1895 
1896 
1897 
1898 
1899 
1900 


Total,  88,710.37 

Commerec. 

Special  reports  on  commerce  using  the 
canal.  Col.  Poe,  93,2974;  94,2271;  95, 
2871.  Lt.  J.  B.  Cavanauph,  96,  2762. 
Lt.  Col.  G.  J.  Lydecker,  97,  3004;  98, 
2564;  99,  2965,  1900,  3956. 

Discussion  of  statistics,  98,  2976;  94, 
2273;  95,  2875;  96,  2764;  97,  2999. 

Contracts. 

1893-95.  Lists  of  contracts  for  vari- 
ous miscellaneous  supplies,  93,  2981; 
94,  2287;  95,  2870. 

Itemized  list  of  expenditures,  see  each 
annual  report. 

Eni^lneers. 

Chief   of   Engineers.     Reports,    93, 


390;  94,  363;  95,  298;  96,  353;  97,  438; 
98,  427;  99,  507;  1900,  571. 

Engineers  in  Charge: 

Col.  O.  M.  Poe,  1883-95.  Reports,  98, 
2970;  94,  2267;  95,  2867. 

Lt  Col.  G.  J.  Lydecker,  1896-.  Re- 
ports, 96,  2759;  97,  2997;  98, 2561;  99, 
2965;  1900,  3956. 

Assistants: 

Lt.  J.  B.  Cavanaugh.  Report,  96, 
2762. 

J.  Ripley.  Reports,  99,  2970;  1900, 
3960. 

Operations. 

1894-95.  Lock  floor  and  gates  re- 
paired, 95,  2868. 

1895-96.  Repairs  made  to  piers, 
96,  2759. 

1896-97.  Poe  lock  opened  for  serv- 
ice and  repairs  made  to  piers  and  ma- 
chinery, 97,  2997. 

1897-98.  Repairs  were  made  to 
machinery,  98, 2561.  Locks  guarded  by 
special  details  of  deputy  sheriffs  and 
soldiers  during  the  war  with  Spain,  98, 
2561. 

(For  description  of  ordinary  repair 
work  performed,  see  references  of  offi- 
cers' reiwrts.) 

Physical  characteristics. 

Height  of  water  in  locks  and  canal,  98, 
2971;  94,  2268;  95,  2867;  96,  2759. 

Private  (State)  urork. 

In  1894  the  Secretary  of  War  author- 
ized the  Michigan  State  fish  commission 
to  occupy  a  portion  of  island  No.  3  and 
part  of  tlie  adjacent  waters  of  the  canal 
for  a  fish  hatchery  under  a  revocable 
license,  95,  2868. 


ST.   IHARYS  RIVER,  OHIO. 


Surveys. 

Examination  oniered  by  act  of  June 
14,  1880,  made  under  the  direction  of 
Maj.  Wilson  (see  Phifdcal  characterutics) , 
81,  2343. 


Ensflneers. 

Chief  of  Engineers.    Report,  81,31 4. 
Engineer  in  Charge.    Maj.  J.  M.  Wil- 
son.    Report,  81,  2343. 

Physical  eliaraeterlstles. 

River  described,  81,  2345. 

Plans. 

In  1880  improvement  of  the  river  not 
feasible,  81,  2345. 

ST.  MARYS  RIYER   TO  OUL.F  OF  MEXICO,  FL.A.  (canal). 


Assistant.    S.   L.   Tremont     Report, 
80,  994. 

Physical  ciiaracterlstlt^. 

Elevations  above  sea  level,  80,  975. 
Results  of  borings,  80,  976. 

Plan. 

By  Lt.  Col.  Gillmore,  1880,  ship  canal 

o  Expenditures  under  the  permanent-indefinite  appropriation  provided  by  act  of  July  6, 1884,  for 
operating  and  keeping  in  repair  canals  and  other  public  works. 


Commerce. 

Commercial  importance  of  canal,  80, 
976. 
Probable  resources  of  canal,  80,  981. 

Engineers. 

Chief  op  Engineers.    Report,  80, 132. 
Engineer  in  Charge.     Lt.  Col.  Q.  A. 
Gilhnore.    Report,  80,  973. 


REPORTS   OF   CHIEF   OF   EKGIKEERS,  U.   S.   ARMY. 


1089 


ST.  MARYS  RITER  TO  OIJLF  OF  MEXICO,  FLA.  (canal)— Con- 
tinued. 


(map,  80,  1006)  80  f.  wide  at  bottom 
and  180  f.  at  water  line,  25  f.  deep,  with 
double  locks  500  f.  long  and  (55  f.  wide, 
80,  986;  estimate,  $50,278,746;  80,  994, 
1009. 


SuFTcy. 

Ordered  by  act  of  June  18,  1878,  80, 
132,  made  under  direction  of  Col.  Gill- 
more,  1878  (see  Plam),  80,  973. 

Maps.     80,  1006. 


ST.  PAIJl..     (Bee  Mv^Mpfd  Rmr. ) 
ST.  PIERRE  RIVER,  S.  C.     (See  Sonlh  Creek,  S.  C.) 

ST.  SIMONS  SOUND,  OA.  (conneelion  with  Cumberland  Sound). 

(See  Cumberland  and  >SY.  Simons  Simiids.) 

SAKONNET  POINT,  R.  I.  (Fishing  Place  Cove) . 


Appropriation. 

1899,  $25,000,  99,  1122. 

Commerce. 

Description  of,  96,  749;  97,  935. 

Contract. 

1S99.  E.  S.  Belden,  breakwater  con- 
struction, $1.19  per  8.  t.,  p.  m.,  99,  1123. 

Engineers. 

Chief  of  Engineers.  Reports,  39,  55; 
95,  72;  97,  81;  99,  88;  1900,  101. 

Engineers  in  Charge: 

Maj.  W.  B.  Livermore,  1888-89.  Re- 
port, 89,  649. 

Capt.  W.  H.  Bixby,  1891-95.  Report, 
95,  749. 

Maj.  D.  W.  Lockwood,  1897-.  Reporte, 
97,  934;  99,  1122;  1900,  1252. 

Operations. 

I  §99-1900.  16,745  t.  stone  placed 
in  breakwater,  1900,  1253. 

Physical  characteristics. 

Description  of,  89,  649;  95,  749;  97, 
936. 


Plans. 

By  Maj.  Livermore,  1888,  for  restora- 
tion of  existing  breakwater  and  dredging 
an  anchorage  area  inside  the  cove;  esti- 
mate, $5,000,  89,  649. 

Projects. 

By  Maj.  Ix)ckwood,  1897,  to  prolong  a 
then  existing  old  work  out  to  the  rock 
nearly  north  of  it  and  to  raise  the  whole 
to  8  f .  above  m.  1.  w. ;  the  width  on  top  to 
be  15  f. ;  the  sea  or  weather  slope  to  be  1  on 
2,  and  the  inner  slope  1  on  1;  estimate, 
$25,000,  97,  936;  99,  1122. 

Surreys. 

Examination  ordered  by  act  of  Aug. 
11,  1888,  made,  1888,  under  direction  of 
Maj.  Livermore,  89,  649. 

Examination  ordered  by  act  of  Aug. 
17,  1894,  made  by  Capt.  Bixby,  1895  (re- 
port favorable),  95,  749. 

Survey  ordered  l)y  act  of  June  3,  1896, 
made  by  Maj.  Lockwood,  1897  (report 
favorable),  97,  935.     (See  Project.) 


SAKONIVET  RIVER,  R.  I. 


Appropriations. 

1896,  $20,000,  96,  644. 
1899,    20,000,  99,  1121. 


Total,  40,000 

Cominerce. 

Over  1 7, 000  passengers  carried  annual  1  y , 

95,  731. 

Engineers. 

Chief  of  Engineers.    Reports,  95, 71 ; 

96,  61;  97,  72;  98,  76;  99,  87;  1900, 
100. 

Engineers  in  Charge: 
Capt.  W.  H.  Bixby,  1894-95.     Report, 

95,  729. 

Maj.  D.W.  Lockwood,  1896-.     Reports, 

96,  644;   97,  904;   98,  911;   99,  1120; 
1900,  1251. 

Legislation. 

State's  permission  to  allow  the  U.  S.  to 
widen  and  deepen  the  draw  opening  in  \t& 


bridge  such  as  to  make  it  inoperativ  e  until 
the  railroad-bridge  draw  adjacent  should 
be  widened  and  deei)ened;  work  of  con- 
structing a  suitable  draw  inprogress,  1 900, 
1251. 

Obst ructi ons .     ( See  Projects. ) 
Bridges  obstructing  the  river,  95, 730. 

Projects. 

By  Capt.  Bixby,  1895,  for  an  opening  in 
the  State  bridge  100  f .  wide  and  25  f.  deep; 
estimate,  $40,000,  95,  737. 

In  1 897-98  the  Secretary  of  War  oniered 
the  N.  Y.,  N.  H.  &  H.  R.  K.  to  construct  a 
suitable  draw  in  its  bridge  across  the  river, 
98, 912. 

Surreys. 

Examination  at  stone  or  State  bridge 
over  the  river,  ordered  by  act  of  Aug.  17, 
1894,  made  by  Capt.  Bixby,  1895  (report 
favorable),  95,  730.    (See  Projects), 
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SAL.E  AND  MURPHY  OUTLET,  E.A.     (See  Bed  River.) 

SAJLEIVI.     (See  North  River,  Mass.) 

SALEM  CREEK.     (See  LUtle-,  N.  J.;  Salem  River.) 

SALEM  HARROR,  MASS.     (See  North  River,  Mass.) 


Appropriations. 

1873,  $15,000,  73,  102. 

1874,  10,000,  74,  111. 
1890,  14,000,  01,  640. 
1892,     14,000,  92,  571. 


Total,    53,000 

Contracts. 

IS 78.  A.  R.  Wright,  dredging,  44 
cents  per  c  v.,  78,  10^. 

IS 74.  Curtis,  Fobes  &  Co.,  dredg- 
ing, 20-36  cents  per  c.  y.,  74,  ii,  313;  76, 
ii,  403. 

1S90.  A.  R.  Wright,  dredging,  22 
cents  per  c.  y. ;  removal  of  bowlders,  $5 
each  dl   641. 

ISOa.'  A.  K.  Wright,  dredging, 
62,500  c.  y.,  at  20  cents;  removal  of 
bowlders  over  3  t,  |3  each,  08,  757. 

Engineers. 

Chief  of  Engineebs.  Reports,  78, 
102,  106;  74,  111;  75,  116;  76,  42;  77, 
37;  85,  66;  80,  44;  00,  38;  01,  38;  02, 
44;  08,  43;  04,  41;  05,  45,  54. 

Engineebs  in  Charge: 

Lt.  Col.  G.  Thorn,  1872-77.  Reports, 
78,  1084,  1109;  74,  ii,  312;  75,  ii,  402; 
76,  167;  77,  171. 

Maj,  C.  W.  Raymond.  Report,  85, 
537. 

Lt.  Col.  S.  M.  Mansfield,  1888-95.  Re- 
ports, 00,  528;  01,  639;  02,  570;  08, 756; 
04,  543;  05,  613,  651. 

Assistants: 

S.  Haagensen.  Reports,  78, 1109;  00; 
630. 

T.  T.  H.  Harwofxi.     Report,  05,  652. 

OperationsT 

1S73-73.  Removal  of  9,266.5  c.  y. 
by  dredging,  78,  102,  1085. 

1S78-74.  Removal  of  31,496  c.  y.; 
channel  160  f.  by  8  f .  from  deep  water  to 
South  River  entrance,  74,  111,  ii,  313. 

1S74-75.  Removal  of  43,503  c.  y., 
completing  project,  75, 1 16,  ii,  403;  76, 43. 
History  of  operations,  76,  167;  77,  172. 

lSOl-93.  50,213 C.V.  dredged;  rock 
ledge  near  Derby  Wharf  Light  removed, 
02,  571. 


1S03-04.  64,652  c.  y.  dredged  and 
project  completed,  04,  544. 

Private  and  corporate  iivork. 

Long  Point  protected  by  private  par- 
ties, 77,  172. 

Physical  characterlstles. 

Description  of,  00,  531;  05,  651. 

Plans. 

In  1884  Mai.  Raymond  did  not  con- 
sider that  the  harbor  would  be  improved 
by  the  jetty  proposed,  85,  538* 

Projects. 

By  Lt.  Col.  Thom,  1873,  excavation  of 
channel  300  f.  by  1,730  f.  and  8  f.  deep  at 
m.  1.  w.,  and  to  construct  a  sea  wall  and 
breakwater  for  the  protection  of  Long 
Point;  estimate  $55,000,  78,  102,  1084, 
1109-1111;  74,  111,  ii,312.  Deemed  un- 
necessary by  Lt.  Col.  Thom,  as  the  point 
had  been  protected  by  private  parties, 
77,  37,  172. 

By  Lt.  Col.  Mansfield,  1889,  improve- 
ment of  the  entrance  to  South  River  by 
excavation  of  a  channel  5, 100  f .  in  length, 
100  to  300  f.  wide,  and  from  6  to  8  f .  deep 
at  m.  1.  w.;  estimate  $28,000,  00,  630; 
01,640. 

By  Lt.  Col.  Mansfield,  1892,  completing 
improvement  with  available  funds,  08, 
756. 

Lt  Col.  Mansfield,  1896,  estimated  it 
would  coat  114,000  to  improve  river  from 
mouth  to  Derby  Wharf,  and  $535,000  to 
remove  Middle  Ground,  05,  661,  652. 

Surreys. 

By  S.  Haagensen,  1872,  78,  102,  106, 
109,  1110. 

Examination  ordered  by  act  of  July  5, 
1884,  made  under  direction  of  Maj.  Ray- 
mond (report  unfavorable;  see  Plans), 
85,  537. 

Ordered  by  act  of  Aug.  11, 1888,  made, 
1889,  under  direction  of  Lt.  Col.  Mans- 
field, 00.  529. 

Survey  ordered  by  act  of  Aug.  17, 1894, 
made  under  direction  of  Lt.  Col.  Mans- 
field, 1895  (see  Projects;  Maps),  05,  661. 

Map.     05,  652. 


SALEm  RIYBR,  IV.  J.     (See  LiUU  SaJem  Creek.) 


Appropriations. 

1871,    $4,000,  71,  80,  695. 
1878,      3,000,  78,  62,  442. 

1880,  3,000,  80,  593. 

1881,  3,000,  81,  792. 
1982,      1,600,  82,  779, 


Approprlatlons>~ContiDu^, 

1892,    $2,500,  08,  1178. 
1894,      1,700,  05,  1072, 

Total,  18,700 
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SAIiEM  RIVER,  N.  .V.-^oiitinued. 


Commerce. 

Description  of,  97,  1247. 

Contracts. 

1§71.  American  Dredging  Co.,  re- 
moval of  rock,  71,  695. 

1§78.  M.  F.  Brainard,  dredgins,  22 
cents  per  c.  y.;  annulled,  work  readver- 
tised,  and  one  bid  received,  which  was 
rejected,  79,  413,  414. 

1§79.  American  Dredging  CJo., 
dredging,  36  cents  per  c.  y.,  80,  593. 

1§§0.  American  Dredging  Co., 
dredging,  40  cents  per  c.  y.,  81,  792. 

18§1.  American  Dredging  Co., 
dredging,  30  cents  per  c.  y.,  83,  777. 

1892.  F.  C.  Somers,  dredging,  39 
cents  per  c.  v.,  s.  m.,  $1,950,  98, 1180. 

1894.  F.  C.  Somers,  dredging,  39 
cents  per  c.  y.,  s.  m.,  $1,179.36,  95, 1073. 

Ungineers. 

Chief  of  Engineers.  Reports,  70,  31, 
72;  71,  80;  78,  62;  79,  68;  80,  96;  81, 
125, 129;  82,  123, 126;  83,  123;  84,  132; 
85,  124,  127;  86,  122;  87,  84;  88,  84; 
98,  127;  94,  116;  95,  130, 133;  97,  155. 

Engineers  in  Charge: 

Lt.  Col.  J.  D.  Kurtz,  1871.  Report,  71, 
694-697. 

Capt.  W.  Ludlow,  1877,  in  temporary 
charge,  78,  431. 

Col  J.  N.  Macomb,  1877-82.  Reports, 
78,  442;  79,  412;  80,  592;  81,  791. 

Capt.  W.  Ludlow,   1882-83.     Report, 

82,  775,  814. 

Lt.  Col.  G.  Weitzel,  1883-84.     Report, 

83,  631. 

Maj.W.  H.  Heuer,  1884-85.  Report, 
84  832. 

Lt.  Col.  H.  M.  Robert,  1885-88.  Re- 
ports, 85,  852,  861;  86,  846;  87,  811; 
88  712 

Maj.  C.  W.  Raymond,  1890-98.  Re- 
ports, 93,  1178;  94,  857;  95,  1071,1091; 
97,  1245. 

Assistants: 
Capt.  W.  Ludlow,  79,  403. 
J.  J.  Lee.    Reports,  79,  413;  83,  632. 
A.  Stierle.    Report,  84,  833. 
R.  G.  Pearson.    Report,  97,  1247. 

Eetlmates.  (See  Plam  and  Projects. ) 
By  Col.  J.  D.  Kurtz,  1870,  removal  of 

fast  and  loose  rock,  to  obtain  a  depth  of 

7  f.  to  8  f.  of  water,  $4,000,  71,  695, 696. 
By  Col.  Macomb,  1879,  completion  of 

existing  project,  $3,000,  79,  413. 

Operatloni. 

1§71.  Rock  probably  removed  from 
channel  to  9  feet  below  1.  w.,  71,  695. 

1S79-79.  Removal  of  1,400  c.  y.  by 
contract;  contract  annulled,  79,  413. 


1979-§0.  6,034  c.  y.  dredged  from 
the  bar  at  river  mouth,  80,  593. 

1§§<^81.  Dredging  continued  in 
increasing  width  of  cut  at  bar,  81,  791. 

lS§l-§3.  Channel  60  'f.  wide  and 
from  6  to  7  f .  deep  dredged  from  head  of 
canal  to  above  the  landing,  82,  776. 

1  §93-94.  5,600  c.  y.  dredged,  94, 
858 

1  §94-95.  3,913  c.  y.  dredged,  95, 
1072. 

Physical  characteristics. 

Description  of,  71,  80,  695,  696,  697; 
79,  412;  88,  712;  95,  1091;  97,  1247. 

Plans.     (See  Estimates  and  Projects.) 

Col.  Robert,  1888,  recommended  tnat 
further  improvements  be  postponed  to 
await  increase  in  commerce,  88,  712. 

Projects.     ( See  Esiimaies  and  Plans. ) 

By  Lt.  Col.  Kurtz,  1871,  removal  of 
rock  for  channel  200  f .  by  9  f . ;  estimate, 
$4,000,  71,  695. 

By  Col.  Macomb,  1878,  dredging  an 
8-f.  channel  through  the  bar;  estimate, 
$3,000,  79,  413. 

By  Col.  Macomb,  1879,  to  imite  the 
work  with  that  of  Cohansey  Creek  in  one 
contract,  79,  413. 

In  1881  operations  were  transferred  to 
the  formation  of  a  channel  60  f .  wide  and 
6  f.  deep  at  1.  w.  through  the  shoals  above 
the  head  of  the  canal,  81,  791;  87,  84. 

By  Mai.  Raymond,  1894,  channel  50  f. 
wide  and  6  f.  deep  in  continuation  of 
channel  previouslj  dredged,  95,  1072. 

By  Maj.  Raymond,  1897,  it  was  esti- 
mated that  the  cost  of  necessary  dredging 
would  be  $31,500,  97,  1246. 

SurTcys. 

By  Lt.  Col.  Kurtz,  1870.  Report,  71, 
695. 

Examination  ordered  bv  act  of  Mar. 
3,  1882,  made  under  direction  of  Capt 
Ludlow,  82,  814. 

Examination  of  mouth  ordered  by  act 
of  July  5,  1884,  made,  1884,  under  direc- 
tion of  Maj.  W.  H.  Heuer,  85,  860. 

Survey  made,  1893,  by  Maj.  Raymond, 
93,  1178. 

Examination  ordered  by  act  of  Aug. 
17,  1894,  made,  1894,  by  Maj.  Raymond 
(report  ifavorable),  95,  1091. 

Survey  ordered  by  act  of  June  3,  1896, 
made,  1897.  under  the  direction  of  Maj. 
Raymond  (report  favorable),  97,  1246. 
(See  Projects.) 

Maps. 

Chart  of  the  entrance  to  the  river,  79, 
412. 

95,  1072, 
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SAXiEM  RIVER,  N.  3.  (Sharptown  to  Delaware  Canal). 


Eng^neen* 

Chief  op  Engineers.  Reports,  78, 63; 
79,  75. 

Engineer  in  Charge.  Col.  J.  N.  Ma- 
comb, 1878.     Report,  79,  474. 

Assistant.    J.J.Lee.    Report, 79, 476. 

Efltlmatei.     (See  Plans. ) 

By  Col.  Macomb,  1878,  5-f.  depth  of 
waterto  Kigers  Landing,  $7,800;  to  Sharp- 
town,  including  terminal  basin,  $15,700, 
79,  475. 

By  J.  J.  Lee,  1878,  for  5-f.  channel  to 
Sharptown,  $20,672,  79,  478. 


Physical  characteritllcs. 

Described,  79,  476. 

Plant*     {See  Estimates.) 

By  Col.  Macomb,  1878,  jetty  at  the 
mouth  of  the  canal;  for  increasing  the 
capacity  of  the  canal  and  deepening  the 
creek  to  10  f.  of  water;  not  recommended, 
79,  475. 

By  J.  J.  Lee,  1878,  obtaining  5  f.  depth 
of  water,  Delaware  Canal  to  Sharptown, 
by  dredging,  79,  477,  478. 

Surrey. 

By  J.  J.  Lee,  1878,  under  direction  of 
Col.  Macomb.     Report,  79,  474,  476. 


SAL.EM,  OREG.     (See  WmameOe  River.) 
SALINE  CREEK,  ARK.  (tributary  of  Little  Rlver,q.  v.)* 

SALIIVE  RITER,  ARK. 


Approprlatloni. 

1880,  $7,500,  80,  1326. 

1881,  5,000,  81,  1515. 

1882,  4,000,  82,  1586. 
1884,      5,000,  85,  1599. 

Total,  21,500 

Commeree. 

Benefit  of  proposed  improvement,  79, 
1006. 

Commerce  influenced  by  improvement, 
80,  1326. 

Commerce  does  not  justify  further  ap- 
propriations, 84,  1404;  86,  1388;  87, 
1506,  1546. 

Description  of;  small,  98,  2122. 

Engineers. 

Chief  of  Engineers.  Reports,  78, 
88;  79,  118;  80,  156;  81,  218;  82,  216; 

83,  224;  84,  231;  86,  250;  86,  243;  87, 
204,  210;  98,  279. 

Engineers  in  Charge: 

Capt.  W.  H.  H.  Benyaurd,  1878-81; 
78,88.  Reports,  79,  1003;  (Mai.)  80, 
1325;  81,  1435. 

Capt.  T.  H.  Handbury,  1881-84.  Re- 
ports, 81,  1515;  82,  1585;  88,  1174. 

Maj.  M.  B.  Adams,  1884-85.     Report, 

84,  1404. 

Capt.  H.  S.  Taber,  1885-93.     Reports, 

85,  1598;  86,  1387;  87,  1505,  1546;  98, 
2122. 

Assistants: 
Z.  Harrison.    Report,  79,  1004. 
E.  C.  Wiley.    Report,  86,  1599. 

Operations. 

1  §  §0-§  1 .  Improvement  of  river  be- 
gun by  removal  of  logs  and  snags,  81, 
1435. 

19§l-§3.  466  snags,  1,300  logs,  and 
5,633  treee  removed,  82,  1585. 


1S§^83.  3,772  trees,  554  snags,  a 
dam,  a  raft,  and  drift-piles  removed,  83, 
1174. 

18§4-§5.  1,200  snags,  3,985  trees, 
and  1,463  logs  removed  from  channel,  86, 
1598. 

Physical  cliai*aeterlstl<$s. 

General,  79,  1004;  93.  2123. 

List  of  shoals,  79,  1005. 

Description  of  the  adjacent  country, 
79,  1005. 

Obstructions,  snags  and  leaning  trees, 
79,  1005;  93,  2123. 

Plan. 

By  Z.  Harrison,  removing  snags  and 
leaning  trees  with  a  snag  boat;  estimate, 
$30,151,  79.  1006. 

Private  i¥ork. 

Leaning  trees  and  the  more  dangerous 
snags  removed  by  private  contractors,  79, 
1005. 

Projects. 

By  Maj.  Benyaurd,  1879,  removing 
snags,  logs,  trees,  and  similar  obstructions; 
estimate,  $30,151,  79,  1006;  80,  1325. 

Further  appropriations  not  recom- 
mended, 86,  1388;  87,  1547. 

Surreys. 

By  Z.  Harrison,  an  examination,  1878- 
79  (see  Plans) .     Report,  79,  1004. 

Examination  ordered  by  act  of  Aug.  5. 
1886,  made,  1887,  under  direction  of  (^pt. 
Taber,  87,  1546.  Capt.  Taber  reported 
further  survey  or  improvement  as  unnec- 
essary, 87,  1546. 

Examination  of  the  river  ordered  by 
act  of  July  13.  1892;  report  submitted  by 
Capt.  Taber,  1893  (D.  E.'s  report  favoi> 
able  to  snag  removal,  but  C.  of  E.'b  re- 
port unfavorable),  93,  2122. 
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8AL.HJSIIATCHIE  RITER,  8.  €.     (See  Combahee  Rh^,  K  C.) 


Appropriations. 

1882,  $5,000,  88,  891. 
1884,   3,000,  84,  1096. 
1886,   2,000,  86,  1086. 
1888,   3,000,  88,  989. 
1890,   5,000,  90,  1210. 


Total,  18,000 

In  1896  the  balance  on  hand,  $2,159.27, 
wafl  returned  to  the  Treasury,  aa  there 
waH  no  apparent  use  for  further  expendi- 
ture, 96,  1208. 

Oominerce. 

Value  of  timber  shipment,  84,  1096. 

Commerce  of  the  river,  88,  989. 

In  1892-93  the  amount  of  freight 
moved  on  the  river  was  16,000  t.,  93, 
1322. 

Engineers. 

Chief  of  Engineers.  Reports,  80, 
132;  81,  179;  83,  174;  84,181;  85, 182; 

86,  180;  87,  144;  88,  137;  89, 152;  90, 
137;  91,  178;  92, 175;  93, 189;  94, 173; 

95,  197;  96,  176. 

Engineeas  in  Charge: 

Col.  Q.  A.  Gillmore,  1880-87.  Re- 
ports, 81,  1143;  83,  890;  84,  1094;  85, 
1192;  86,  1084;  87,  1146. 

Capt.  F.  V.  Abbot,  1888-96.  Reports, 
88,987;  89,  1171;  90,  1209;  91,  1482; 
92,  1235;  93,  1522;  94,  1121;  95,  1440; 

96,  1208. 

Ass  1ST  A  NTS ' 

Capt.  J.  C.  Post.    Report,  81, 1146. 
Capt.  T.  N.  Bailey.     Reports,  83,  891; 
84  1097 
Lt.  F.'V.  Abbot.     Reports,  85,   1195; 

87,  1148. 

J.  P.  Allen.  Reports,  89,  1173;  90, 
1210;  91,  1484;  98,  1523;  94,  1122;  95, 
1441. 

Operations. 

l§§3-$4.  1,810  snafics,  roots,  trees, 
and  similar  obstructions  removed  from 
channel,  84,  1095. 


l§64-§5.  9,490  snags,  stumps,  and 
overhanging  trees  removed,  100  outlets 
closed,  and  2  shoals  removed,  85,  1194. 

18§6-§7.  600  overhanging  trees  re- 
moved, one  dam  built  to  remove  local 
shoal,  and  29  outlets  closed,  87,  1147, 
1149. 

1  §  9  §-89.  203  snags  and  logs  removed 
from  river  channel,  and  249  trees  and  14 
cords  of  brush  removed  from  the  banks, 
89,  1172. 

1  §§9~90.  278  trees  and  logs  removed 
from  the  channel,  and  19  trees  and  4  chords 
brush  cut  from  the  banks,  90,  1211. 

1  §90-9 1 .  82  logs  and  snags  removed 
from  the  channel,  and  66  trees  and  10 
cords  of  brush  cleared  from  the  banks, 
91,  1484. 

l§91-9d.  Improvement  rej)orted  as 
meeting  the  requirements  of  existing  com- 
merce, 92,  1236. 

1  §93-93.  About  300  snags  and  other 
obstructions  removed  from  the  river  and 
banks,  93,  1523. 

1 893-94.  About  700  snags  and  other 
obstructions  removed,  94,  1123. 

1 894-95.  About  200  snags  and  other 
obstructions  removed,  95,  1442. 

Piiy^ical  ciiaracteriitics. 

Description,  81,  1143. 

Projects. 

By  Col.  Gillmore,  1880,  improvement 
of  the  river  by  removal  of  pile  obstruc- 
tions at  Hickory  Hill,  and  removal  of  logs 
and  shoals  for  a  distance  of  65  miles  to 
render  the  river  navigable  for  rafts  and 
flatboats;  estimate,  $18,000, 81, 1144;  87, 
1146;  92,  1235. 

Surreys. 

Examination  ordered  by  act  of  June  14, 
1880,  made,  1880,  under  direction  of  Lt. 
Col.  Gillmore,  81,  1143. 

Examination  made  by  Capt.  Abbot, 
1893,  93,  1522. 


SALMOIV  BAY,  WASH.     (See  Puget  Sound,  Lake  IMian  waterway.) 

SAJLIHOIV  CREEK,  N.  Y.     (See  PuUneyvUle. ) 

HALMOm  RIVER,  CONN.     (See  Connecticut  River,) 


SAL.1II01V  RIVER,  LAKE  ONTARIO,  IV.  Y. 


a 


a SurveyH— Reporte:  Nov.  30, 18*29,  estimate  $17,060.95;  Hept.  20, 1836.  eNtimato  972,081 .13.     ( H.  I)o<>.  No. 
482,  66th  Cong.,  2d  Hess.) 
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ANALYTICAL  AND  TOPICAL  INDEie-TO 


SALMOIV  RI¥ER,  N.  Y.  (harlwr  of  reftaf^e  at  moatli)*    (See  Part 

ChfUario  Harbor j  N.  Y, ) 


Engineers. 

Chief  OF  Engineers.  Reports,  85, 352; 
80,  337. 

Enqinebbs  in  Chabge: 

Lt.  Col.  H.  M.  Robert  Report,  85, 
2291. 

Capt.  C.  F.  Palfrey,  1888-89.  Report, 
89,  2427. 

Phytleal  etaaraeteiistlcM. 

Description  of.  Enters  Mexico  Bay, 
Lake  Ontario,  about  20  miles  east  of  Os- 


wego.   Port  Ontario  and  Selkirk  are  sitn- 
at^  on  this  river.    89,  2428. 

Surreys. 

History  of  previons  surveys,  85,  2291. 

Examination  ordered  b^  act  of  July  5, 
1884;  made  under  direction  of  Lt.  Col. 
Robert  ^report  unfavorable),  85,  2291. 

Examination  for  harbor  of  refuge  or- 
dered by  act  of  August  11,  1888;  made, 
1889,  under  direction  of  Capt.  Palfrey 
(report  unfavorable),  89,  2427. 

Maps.    89,  2428. 


SAL.1IIOM  RIYER,  N*  Y.  (below  Fort  Covington,  N.  Y.)* 


Enisfneem. 

Chief  of  Engineers.  Re|x>rt,  85,  352; 
89,  344. 

Engineers  in  CnARGs: 

Col.  H.  M.  Robert.     Report,  85,  2286. 

Maj.  M.  B.  Adams,  1888-80.  Report, 
89,  2460. 

L.  Y.  St^hermerhom.    Report,  85, 2289. 
F.  M.  Barstow.    Report,  89,  2461. 

Phytleal  eharaeterlstles. 

Description  of  locality.  Tributary  of 
St.  I^wrence  River;  dischai^ng  into  the 
latter  about  5  miles  below  Fort  Cov- 
ington.    85,  2287;  89,  2461. 

Character  of  river  bed,  85,  2289. 

Plans. 

By  Lt.  Col.  Robert,  1884,  dredged  chan- 


nel 75  f.  wide  and  12  f.  deep,  Salmon 
street  in  Fort  Covin^n  to  United  States 
boundary  line;  estimate,  $40,000,  85, 
2288,  2290. 

B>r  Maj.  Adams,  1888,  7-f.  channel  75  f. 
in  width,  railroad  bridge  at  Fort  Coving- 
ton to  International  Line;  estimate,  |20,- 
000,  89,  2460. 

Surreys. 

Ordered  by  act  of  July  5, 1884;  made 
under  direction  of  Lt.  Col.  Robert,  85, 
2286. 

Ordered  by  act  of  Aug.  11, 1888;  made, 
1889,  under  direction  of  Maj.  Adams,  89, 
2461. 

Maps: 
I      Below  Fort  Covington,  85,  2290. 
89,2460. 


SALT  POND,  HARWICH,  MASS.     (See  Herring  River,  Mass.) 


C^ommeree. 

Description  of,  98,  934. 

Engineers. 

Chief  of  Engineers.    Report,  98,  84. 
Engineer   in  Cqarge.     Maj.   D.  W. 
Lockwood,  1897-98.     Report,  98,  934. 


Pfiysleal  eharaeterlstlc^. 

Description  of,  98,  934. 

Survey. 

Examination  ordered  by  act  of  June  3, 
1896,  made  by  Maj.  Lockwood,  1897  (re- 
port until vorable) ,  98,  934. 


SALT  RIYER,  KT. 


Engineers. 

Chief  of  Engineers.    Report,  88,  229. 
Engineer  in  Charge.    Maj.  A.  Stick- 
ney,  1888.    Report,  88,  1799. 

Assistants: 
Lt.  W.  L.  Sibert.     Report,  88, 1800. 
W.  R.  Curtis.    Report,  88,  1800. 

Physical  characteristics. 

Description  of  the,  88,  1798. 

Plans. 

By  Maj.  Stickney,  1888,  improvement 


of  11  miles  of  river  above  Keys  Ripple 
by  construction  of  a  lock  and  dam  with 
a  lift  of  10  f.,  giving  a  navigable  depth 
of  5  f.  for  8}  miles  and  2}  l  for  the  re- 
maining 2i  miles;  estimate  $175,000,  88, 
1799. 

Surrey. 

Ordered  by  act  of  Aug.  5,  1886,  made, 
1888,  under  direction  of  Maj.  Stickney, 
87,  249;  88,  1799. 


SAL.1JDA  RIVER.     (See  Broad  and  Saluda  Rivera,  S.  C.) 
SAmAmiSH  E.AKE,  WASH.     (See  Paget  Sound-Lake  Washington  waterway.) 
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SAIHPIT  RIVER,  S.  €.     (See  OeorgeUnm  Harbor,  S,  C.) 


€oniinerce. 

Description  of,  1900,  1886. 

Engineers. 

Chief  of  Engineers.  Reports.  90, 255; 
1900,  291. 

Engineesb  in  Chaboe: 

Maj.  £.  H.  RufEner,  1900.  Reports, 
1900,  1884,  1887. 

Capt  J.  C.  Sanford,  1900.  Report, 
1900,  1892. 

Assistant.  R.  Whitford.  Reports, 
1900,  1886,  1889,  1892. 

Ptaytleal  ctaaracteiiitfcs. 

Description  of,  14  miles  from  mouth,  at 
Geonretown,  to  Sampit  bridge,  the  head 
of  navigation,  1900,  1889. 


Projects. 

The  total  cost  of  improvement  as  esti- 
mated by  Maj.  Raffner,  1899,  with  a  sub- 
sequent estimate  by  Capt.  Saiiford,  1900, 
was  $737,387.90,  1900,  1888,  1892. 

Survey. 

Examination  and  survey  of  Sampit 
River,  8.  C,  with  a  view  of  dred^ng 
shoals  and  removing  other  obstructions 
from  its  mouth,  at  20-f.  depth  1.  w.  in 
Winyah  Bay,  to  head  of  navigation,  or- 
dered by  act  of  Mar.  3,  1899,  made,  1899, 
under  direction  of  Maj.  Ruffner  (report 
favorable;  see  Projects),  1900,  1884, 
1887. 


§AJV  AIVTOMIO  CREEK,  CAL..     rSee  Oaklnnd  Harbor,  Col. ) 

SAIV  ANTONIO  RIVER,  TEX.a     (See  Buffalo  Bayou.) 

Appropriation. 

Aug.  30,  1852  (survey),  $1,500. 

SAN  BERNARD  RIVER,  TEX. 


Commerce. 

Farm  products  the  principial  articles  of 
commerce,  1900,  2445. 

Engineers. 

Chief  of  Exgineebh.     Report,   1900, 
396. 

Engineer  in  Charge.      Capt.    C.   S. 
ich^ 
2440. 


Rich^,  1899-1900.     Reports 


Capt.    < 
,  1900, 


2438, 


AssiOTANT.     S.   M.   Wilcox.      Report, 
1900,  2447. 

Phyileal  charaeterlstlet. 

San  Bernard  River  empties  into  the 
Gulf  of  Mexico  about  10  miles  south- 


west of  Brazos  River  entrance,   1900, 
2439. 
Description  of,  1900,  2445. 

Projects. 

Capt.  Rich6  estimated,  1899,  it  would 
cost  ^270,000  to  make  the  improvement 
as  a  comi)onent  part  of  an  inland  light- 
draft  navigation  system,  1900,  2441. 

Surrey. 

Examination  and  survey  ordered  by 
act  of  Mar.  3,  1899,  made,  1899-1900,  un- 
der direction  of  Capt.  Rich6  (report  fa- 
vorable; see  Pr(jj€cts),  1900, 2439, 2440. 

Maps.     1900,  2444. 


SAN  RUENAVENTURA  HARROR,  €AX.. 


Commerce. 

Loss  of  vessels  and  steamers  at  this 
harbor,  79, 1771. 

Engineers. 

Chief  of  Engineers.  Reports,  78, 137 ; 
79,  180;  89,  348. 

Engineers  in  Charge: 

Lt.  Col.  C.  8.  Stewart.  Report,  79, 
1770. 

Maj.  W.  H.  H.  Benyaurd,  188&-«9. 
Report,  89,  2479. 

Phytleai  eharaeterlstl<^. 

Description  of,  89,  2479. 

Plan. 

By  Lt.  Col.  Stewart,  breakwater;  esti- 

a  Survey— Iteport  Aug.  31, 1853,  estixniite  $19, 


mate,  $5,801,248,  79,  1771.  Harbor  of 
refuge  unnecessary  at  this  point,  79, 
1772. 

Survey§. 

Examination  ordered  by  act  approved 
June  18,  1878;  assigned  to  Lt,  Col.  Stew- 
art, 78,  137.  Report  (unfavorable;  see 
Plans),  79,  1770. 

Examination  ordered  by  act  of  Aug.  11, 
1888,  made,  1889,  under  direction  of  Maj. 
Benyaurd  (report  unfavorable),  89, 
2479. 

Maps.  Of  the  harbor,  1870,  and 
sketch  of  plan  and  section  of  breakwater, 
79,  1772. 

300.    (H.  Doc.  No.  482,  66th  Cong.,  2d  aem.). 


Oyb  ANALYTICAL   AND   TOPICAL   INDEX   TO 

SAN  CARLOS  BAY,  FLA.     (See  ChaHotte  Hmbor,  Fla.) 
SANDBEACH,  LAKE  HURON,  KIICH.  (harbAr  of  reAice). 


Appropiiatlons." 


1871, 
1872, 

1873. 
1874; 

1 

77,  929;  7 

1876, 

\ 

1876, 

\ 

1878, 

. :>.  78,  12S. 

1879, 

75,000,  79,  168. 

isao. 

75.000,  80.  2075. 

1881, 

60,000,81,2272. 

1882. 

75,000.  82.  2:l70. 

I8W, 

73.000,  84.  2048. 

1886, 

75,000,  86,  1833. 

I8K8. 

70,000.  88.  1970. 

18W, 

30,000,  00,  2732. 

1892, 

150,000,  02,  2467. 

1894, 

20,000,  96,  2832. 

I89(i, 

16,000,  06,  2731. 

18«9, 

50,IKX),  OB.  2989. 

1900, 

150.000.  1900,  39»4 

Total, 

1,546,000 

Commcrt-e. 

lieiiuiri'iiiciilH  of,  disciiHseil,  11.  Doe.  (>0, 
41rt  Coiitf.,  3(1  nvf.,  p.  95,  72,  219. 

N(i  Ooiilit  ns  til  iniiKirUuiit'  of  1  \iv.  work 
(Maj.  Pi«),  78,213;  74,  211. 

Importance  lioeM  not  jiis'tify  tlii^  ex- 
penrtt!  (Board  of  KriKin<'<>r>),  78,  295. 

lis  ini|)ortani'e  i-stabl Lulled  Ijv  i'K|h' 
eiii«  (Maj.  Weilzei) .  7B,  277;  76,  ii,  5- 

Harlior  u§e(i  hy  637  boatM  in  one  ai 
eon,  78,  125,  1122. 

List  of  nuiiilier  of  vt^fwli^  lining  the 
harbor  troiii  1875  to  1879.  79,  1«4.^,  1649. 

Statement  of  vii^-ls  Ftt'kiiiti  n^fuge  at 
harbor  from  1877  to  1886,  inclueive,  87, 
2261. 

Importance  of  the  harbor  to  the  gen- 
eral Take  coDimeri'e,  89,  2256;  92,  2468. 

Continually  increawintt  each  vear, 
2931;  94,  2249;  OS.  2832;  08,  2583. 

Granil  total  of  vewpele  that  found  shel- 
ter, 1877-9S,  inclusive,  27,465,  with  a 
total  tonnage  of  9,664,107  t.  The  vessels 
sheltered  in  1877  had  an  a\'erane  tonnage 
of  289  t. ;  in  1899,  544  t.  1900,  3,983. 

ContrHctH. 

1S74-7H.  Dale  &  Davidson,  74, 
209.  H,  K.  IJale,  llemcnway  A  Hays, 
77, 926;  78,  1219.  C.  H.  Barker,  remov- 
ing wreck,  77,  926;  ami  bowlilerc,  78, 
1219. 

1 870.  Farris  &.  Garfield,  for  timber, 
O.  J.  Jennings,  tor  stone,  79,  1647. 

INSO.  J.  W.  McGinn,  timl>er.  H. 
T.  Stock,  furnishing  dredge,  $7.60  per 
hour.  Ducharme,  Fletcher  &  Co.,  iron. 
4i  centrf  per  lb.    80,  2076. 

ISIt  1 .    C.     F.     Dunbar,    furnishing 

"  Ltiwl  iimount  reqiifrcd  anoually. 


dredge,  tug,  and  ecows,  $7.50  per  hour, 

81,  2272. 

I8§3.    T.  M.   Hubbell,  uae  of  tug, 

82,  2370.  J.  Van  Buskirk,  timber,  83, 
1871.  J.  Stover,  iron,  3  cents  per  lb.  J. 
Hickler,  hire  of  dre<lge.  tug,  and  2  scows. 
88,  1872. 

II^SS.  Blanchard  &.  McAlpine,  uee 
of  tug,  83,  1872. 

I»S4.  Brooks,  Joslyn  4  Co.,  timber 
and  plank.  G.  Talbot,  fumishitig  a 
dredi^,  a  tug,  and  2  dump  scows.  C. 
Curne,  furnishing  tug.  W.  H.  McCurdy 
&  Co.,  iron.    86,2151. 

188S.  I.  P.  Donaldson,  paints  and 
oils,  86,  2157. 

Itifie.  Brooks  &  Joslyn,  timber,  88, 
18;]0.  H.  D.  Edwards,  supplies.  86, 
1S:«.  J.  Jenks  A  Co.,  supplies,  86, 1834. 
D.  Bell,  steam-launch  construction, 
$5,250,  86,  1837.  H.  Howard  &  Co., 
furnishing  tim1)er  and  iron,  87,  2258. 

IMtIT,  Brooks.  Joslyn  &  Co.,  timber; 
Duchartue,  Fletcher  &  Co.,  iron;  McSel- 
lia  &  Johnson,  stone.  87.  2258. 

IHttO.      H.    M.    Loud,    timber  and 

CUnka,  $8,220.69;  Fletcher,  Jenks  &  Co., 
olW  and  spikes,  $1,028.56;  E.  G.  John- 


pairing  steam  launch,  $2,835,  90,  2732. 
I«»0.  II.  D.  Blwards  &  Co.,  ship 
(thandlery,  $189.65;  I.  Jenks  &  Co.,  coal, 
$375;  C.  K.  Mitchell,  hire  of  1  dredge,  1 
tug,  and  2  dump  scows,  $7.00  per  hour; 
U.  M.  Loud,  timber  (white  pine),  $19.50 
per  M  f.  B.  M.,  90,  2733. 


$425,  91,  2779. 

1893.    J.  Jenks  &  Co.,  coal,  $425, 
02.  2467. 

1893,  Dunbar  A  Sullivan,  dredging, 
43  centH  per  c.  y.,  03.  2935.  H.  Howard, 
white  pme,  $22  per  M  f.  ($1,863.64). 
H.  N.  Loud,  hemlock  timber,  $12  per  M  f. 
($3,(H0.40).  ParkhuretAWilkinaon.iron 
work,  2.4  cents  per  lb.  ($1,022.92).  93, 
29;16.  F.  S.  Shurick,  timber,  $28  per  M  f. 
($1,367.71),  04,  2247.  Michigan  Bolt* 
Nut  Works,  bolts,  $2.07i  per  100  Ibe. 
(S497.27).  94,  2247,  2248. 
Englneera. 

Chief  op  Enginebbs.  Reports,  70,  46; 
H.  Doc.  60,  4l8tCong,,3d8ess.,  p,  8,  71, 
44;  73,  41;  73,  41;  74,  47;  »6,  51;  76, 
105;  77.  110;  78. 125;  7B,  167;  80,  222; 
81,302;  82,296;  83,303;  84,305;  86, 
328;  86,322;  87,  290.2!)l;  88,264.  89, 
312;  00,281;  01,353;  93,337;  03,  3M; 
04,  :m;  96,  391;  06,  346;  07.  444;  98, 
432;  00,  513;  1900,  578. 
1200,000.  73,  29fi;  78,  Z77j  78,  il,  MO. 
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8AJVDBEACH,  LAKJB  HlJR09k,  ]?II€H.  (harbor  of  reftage)— ContU 


Board  op  Emginbeks.  Convened  Oc- 
tober 19,  1871,  72,  209;  examined  pro- 
posed sites,  reported  a^inst  them,  recom- 
mended further  examination  made  near 
Point  aux  Barques,  and  adjourned,  72, 
210.  Beconvened  July  17,  1872;  recom- 
mended that  examination  be  continued 
to  the  southward  not  to  exceed  40  miles 
from  Point  aux  Barques,  and  adjourned, 
72,  212.  Again  reconvened  October  9, 
1872;  discussed  the  merits  of  various  sites, 
adopted  that  at  Sand  Beach  as  the  least 
expensive,  and  submits  project  for  break- 
water there  to  cost  $1,452,550,  73,  294; 
but  does  not  recommend  so  large  an  ex- 
penditure, 73,  294.  (Cols.  Macomb  and 
Woodruff,  Lt.  Col.  Foster,  and  Majs.  Com- 
gtock,  Poe,  and  Farc^uhar;  the  latter  re- 
lieved before  final  action,  78,  295.) 

Engineers  in  Charge: 

Maj.  O.  M.  Poe,  1870-73;  70,  46.  Be- 
ports,  72,  209,  217;  H.  Doc.  60,  4l8t 
Cong.,  3d  e»ess.,  p.  93. 

Maj.  G.  Weitzel,  1873-82.  Bei)orts,  78, 
286,  295;  74,  209;  76,  276;  76,  ii,  538; 
77,  925;  78,  1219;  79,  1645;  80,  2074; 
81,  2270;  82,  2369. 

Lt.  Col.  O.  M.  Poe,  1883-92.  Beports, 
88,  1870;  84,  2046;  85,  2151;  86,  1829, 
1836;  87,  2256,  2261;  (Col.),  88,  1968,  i 
1972;  89,  2254;  90,  2729;  91,  2776;  92,  ' 
2464. 

Maj.  W.  Ludlow,  1893.  Beport,  93, 
2931 

Lt.  Col.  G.  J.  Lydecker,  1894-.  Be- 
porte,  94,  2247;  95,  2831;  96,  2730;  97, 
3015;  98,  2583;  99,  2988;  1900,  3983. 

Assistants: 

W.  H.  Hearding,  II.  Doc.  60,  41  st 
Cong.,  3d  sess.,  pp.  93,  95. 

Capt.  J.  A.  Smith.     Beport,  72,  218. 

H.  A.  Ulffers,  72,  217. 

B.  J.  Cram,  72,  217;  75,  276. 

Capt.  A.  N.  Lee.  Beports,  74,  209; 
75,  276;  76,  ii,  538;  77,  931. 

C.  P.  Gilbert,  75,  276;  77,  926;  78, 
1219.  Beports,  78,  1120;  79,  1647;  80, 
2076;  81,  2273;  82,  2370;  83,  1872;  84, 
2048. 

Ettf mates.     (See  Plarut  and  Projects.) 

By  Maj.  Poe,  breakwater  at  Sand 
Beach,  $328,000,  H.  Ex.  Doc.  60,  41st 
Cong.,  3d  sess.,  p.  95;  $500,000,  71,  44; 
72,  213. 

By  Capt.  Smith,  breakwater  at  Port 
Hope,  $477,744,  71,  44;  72,  221. 

By  Board  of  Engineers,  Sand  Beach 
breakwater,  $1,452,5,50,  73, 294;  78, 1120. 

Estimated  and  actual  cost  compared, 
77,  927.  Probable  cost  based  on  exi)eri- 
ence,  $885,000,  77,  929;  78,  1120;  79, 
1646. 

liegislatlon.     (See  Appropriations. ) 

Act  for  government  of  harbor  submitted 
by  Maj.  Weitzel,  77,  927;  78, 1120. 


Beasons  for  its  necessity,  77,  929;  79, 
1645. 

Operations.     (See  Surveys.) 

1  §72-73.  Proposals  advertised  for 
Apr.  19, 1873.  First  contract  awarded  to 
Dale  &  Davidson  May  20,  1873.  73,  296, 
297,  298. 

1873-74.  Preparations;  4 cribs  sunk, 
74  209, 

l§74-75.  1,485  1.  f.  of  breakwater 
(24  cribs)  settled  to  June  30,  1875,  76, 
276. 

l§75-76.  3,070  L  f.  of  breakwater 
to  June  30,  1876,  76, 105.  Cribs  38  f.  by 
65  f.,  25  f.  by  50  f., and  18  f.  b}^  45  f.  sunk 
without  superstructure,  76,  ii,  638;  by 
Maj.  Houston's  method,  75,  276.  Pier 
light  established  Oct.  25,  1875,  76,  ii, 
538. 

1876-77.  9  cribs  smik  in  1877,  77, 
931 ;  and  2,310  f .  of  sea  arm  in  place,  77, 
110.  Bemoval  of  wreck  of  City  of  Buf- 
falo, 77,  930. 

1877-78.  Superstructure  built  over 
13  cribs  and  5  cribs  built  and  sunk; 
bowlders  removed,  78,  125.  Bepairs, 
78,  1219,  1220. 

1878-79.  Superstructure  of  5  cribs 
completed,  the  bottoms  for  several  more 
were  finished,  and  a  small  quantity  of 
dredging  was  done,  79,  167. 

1870-80.  585  1.  f.  crib  work  i»laced 
in  extension  of  lake  arm  of  breakwater; 
650  1.  f.  superstructure  built  and  iilled, 
80,  2074,  2075. 

1880-81.  585  1.  f.  superstructure 
built;  5S0  1.  f.  crib  work  sunk  in  exten- 
sion of  lake  arm  of  breakwater,  81,  2271. 

1881-82.  520  1.  f.  crib  work  added 
to  lake  arm  of  breakwater,  82,  2369. 

1883-83.  520  1.  f.  crib  work  added 
to  south  arm  of  breakwater,  83,  1870. 

1883-84.  2,755  1.  f.  crib  work  placed 
in  breakwater;  49,039  c.  y.  dredge<l,  84, 
2046. 

1884-85.  1,075  1.  f.  superstructure 
built,  27,740  c.  y.  dredged,  and  2(50  1.  f. 
face  wall  built,  85,  2152. 
.  1885-86.  Extensive  repair  and  re- 
construction work  done  on  piers  damaged 
by  storm,  86,  1827.  Construction  of 
steam  launch  commenced  under  con- 
tract, 86,  1829,  1836. 

1886-57.  Extensive  repairs  to  cribs 
in  progress,  87,  2256.  Completion  of 
steam  launch  at  a  cost  of  $5,901,  87, 
2261. 

1887-88.  Channel  dredging  con- 
tinued, and  low  superstructure  built  over 
unprotected  portion  of  south  pier,  88, 
1969. 

1888-89.  Extensive  repairs  made 
to  main  pier,  89,  2255. 

1 8  89-90.  Bepairs  to  main  and  south 
piers;  re<tonstruction  of  steam  launch 
Sand  Beachy  90,  2730. 
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1§90-01.  6,164  c.  y.  dredged;  re- 
pairs to  piers,  91,  2777. 

1  §9 1-93.  25,383  c.  y.  dredged;  re- 
pairs to  main,  west,  and  south  piers,  92, 
2465. 

1  §99-93*  Crib  fenders  repaired,  98, 
2932;  dredging  in  progress,  and  330  f.  of 
sea  wall  repaired,  98,  2933. 

1893-94.  General  repairs  to  piers, 
and  70,160  c.  y.  dredged,  94,  2248. 

1  §94-95*  General  repairs  to  piers, 
and  85,832c.  y.  dredged,  96,  2831. 

1  §95-9§*  General  repairs,  96, 2730; 
97,  3016;  98,  2683. 

l§9§-99*  Temporary  repairs  to 
storm  damaged  superstructure  of  the 
main  breakwater,  99,  2989. 

PhTiical  cbaracterlitics* 

Of  proposed  sites.  Port  Hope,  Sand 
Beach,  and  Blue  Ledge,  H.  Doc.  60,  41st 
Ck)ng.,  3d  sess.,  p.  93,  72,  218. 

Unfavorable  holding  ground  along  50 
miles  of  coast,  73,  293. 

Planil.  (See  Eatimalfs,  I^ojerta^  and 
Surreyn. ) 

Three,  by  Mai.  Poe,  breakwater  at 
Sand  Beach,  H.  Doc.  60,  4l8t  Cong.,  3d 
sess.,  p.  94.  Point  aux  Barques  the  cen- 
tral point.     72,  221. 

By  Mr.  Stafford,  harbor  at  Port  Hope, 
72,  220;  H.  Doc.  60,  4l8t  Cong.,  3d  sess. 
p.  93. 

By  Capt.  Smith,  crib  breakwaters, 
4,800  f.  long,  to  cost  $477,744,  72,  220; 
Maj.  Poe  approves,  72,  221;  but  askH  for 
a  board  of  engineers,  71,  44;  72,  222. 

Projects*  (See  Estimates  and  Plans.) 
By  Board  of  Engineers,  1871,  harbor  of 
refuge  formed  by  a  breakwater,  composed 
of  a  sea  and  shore  arm  of  an  aggregate 
length  of  7,000  f.,  and  consisting  of  timber 
crib  work,  with  stone  filling,  inclosing  an 
area  which  is  to  be  deepen^  by  dredging 
where  necessary;  estimate  by  board, 
$1,452,550,  78,  294;  77,  927;  86,  2156. 
In  1877,  under  the  experience  of  work 


alreadv  done,  Maj.  Weitzel  considered 
that  the  project  might  be  accomplished 
for  $855,000,  77, 927;  86, 1832;  87, 2258. 

In  1887,  after  the  appropriation  of 
$1,050,000,  it  was  estimated  that  $130,000 
would  be  required  to  complete  the  proj- 
ect, inclusive  of  repairs,  87,  2257,  2258. 

In  1889  Col.  Poe  estimated  the  amount 
required  for  repairs  to  existing  works,  and 
dredging,  at  $230,000,  89,  2256.  In- 
creased $30,000  in  1890,  90,  2731. 

By  Maj.  Ludlow,  1893,  expending  ap- 
propriation of  1892;  $20,000  for  repairs  to 
timoer  work,  and  $60,000  for  dredging  to 
a  depth  of  21  f.  mainly  in  the  vicinity  of 
the  two  entrances,  and  for  general  re- 
pairs, 98,  2933. 

By  Lt.  Col.  Lydecker,  1898,  for  recon- 
struction of  main  breakwater,  new  super- 
structure to  \ye  of  stone;  estimate,  $250,- 
000,  99,  2V)89. 

SurvdTS* 

Directed  by  act  July  11,  1870,  70,  46. 
Maj.  Poe  reports  that  special  survey  is 
unnecessary  and  recommends  Sand  B«Gu*h 
Bay  as  the  sit*»,  with  et^timates  for  2,800 
f.  of  pier  to  cost  $328,000.  Discussion  of 
sites,  H.  Doc.  60,  41st  Cong.,  3d  sess.,  p. 
93. 

Surveys  made  at  Port  Hope,  Sand 
Beach,  and  Blue  Ledge,  but  no  > site  se- 
lected, 71, 44;  72, 209.  Maj.  Poe  recom- 
mends Port  Hope,  71,  44. 

Survey  made  at  Point  aux  Barques,  72, 
211. 

Survey  for  location  of  site  ordered,  72, 
217.  Report  on,  by  Capt.  Smith,  with 
plans  ana  e.«itimate8,  72,  218.  (See  Esti- 
maies  and  Flans, ) 

Minor8urvey8,95,2832;  96,2730;  97, 
3016. 

AIapsi 

Of  location  of  work,  77,  930. 

Of  the  harbor,  showing  the  condition 
of  the  work  June  3,  1879,  79,  1646. 

82,  2372;  84,  2048;  86, 2156;  86, 1830. 


SAN  DIEOO  HARBOR,  CAL*     (See  San  Luis  Obispo  &ud  Newport  harbors.) 


Approprlatlon§* 

1852,  $30,000,  68, 

1875,  80,000,  76, 

1879,  1,000,  79, 

1886,  0  5,000,87, 

1888,  1,000,  88, 

1890,  60,500,  90, 

1892,  50,000,  92, 

1894,  50,000,  96, 

1896,  50,000,  96, 

1899,  65,000,  99, 


Tota 


886. 

124. 

179,  1764. 

2433. 

2114.      • 

2903. 

2629. 

3275. 

3185. 

3155. 


392,500 


Commerce* 

The  requirements  of  commerce  will  not 
justify  the  improvement,  70,  513. 


Benefits  of  improvement  to  commerce, 
76,  ii,  622;  77,  121,  ii,  699. 
Increasing,  1900,  619. 

Contracts* 

1§76*  G.  A.  Johnson  and  H.  Schuy- 
ler, earth  and  stone  work  for  construction 
of  levees,  76,  ii,  622. 

1§93*  S.  R.  Smith,  jetty  construc- 
tion— trestle,  $5.91  per  1.  f.;  mattresses, 
$2.53  per  c.  y.,p.  m.;  stone,  $1.62i  per  1. 
t.;  oflSce  building,  $550,  94,  2516. 

1§94.  Powell  &  Mitchell,  spur  and 
shore  revetment  construction,  approxi- 
mate total  of  bid,  $21,515;  jetty  construc- 
tion, $42.07i  per  l.f.,  96,  3276. 

1§96*    Goodbody  &  Roesner,  levee 
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repair,  at  an  actual  cost  of  $4,217.61,  97, 
3337.  W.  S.  Waterman,  jetty  construc- 
tion, $64. 23  per  1.  f.  ($39,822.60),  97, 3337. 
1809.  Healy,  Tibbitts  &  Co.,  jetty 
construction  ( brush  and  stone),  delivered 
from  bargee;  estimate,  total,  $61,240, 
1900,  4185. 

Engineeri. 

Chibf  op  Enginbebs.  Reports  of,  68, 
73;  70,  83;  72,  97;  73,  108;  74,  119; 
75,  124;  76,  114;  77, 121;  78,  136;  79, 
179;  80,  236;  81,  324;  82,  318;  83,330; 
84,  334;  85,  360;  86,  353;  87,  320;  88, 
293;  89,  347;  90,  313,  3M\  91,  392;  92, 
369,  399;  93,  424;  94,  396;  95,  434;  96, 
387;  97,  487;  98,  470;  99,  549;  1900, 
619. 

BOABDS  OF  EnG  INKERS : 

Recommended,  1853  or  1854,  that  the 
old  river  channel  be  reopened  and  a 
bulkhead  built  from  a  point  just  south  of 
Old  San  Diego  to  the  hills  on  the  other 
side  of  the  sand  flat,  70,  514.  Board  of 
Engineers  for  the  Pacific  coast  considered 
that  no  injurious  changes  had  taken 
place  in  the  channel  of  the  upper  part  of 
San  Diego  Harbor  since  1856,  72,  998, 
999.  (Lt.  Col.  Alexander,  president  of 
Board  of  Engineers  for  Pacinc  coast. ) 

Board  of  Engineers  for  the  Pacific  coast 
met  to  consider  the  plan  of  Lt.  Col.  Stew- 
art for  improvement  of  San  Diego  Har- 
bor by  turning  the  San  Diego  River  into 
False  Bay.  Approve  of  the  modified 
plan  of  Lt.  Col.  Stewart.  Report,  76,  ii, 
630, 631.  ( Lt.  Cols.  Alexander  and  Stew- 
art and  Maj.  Mendell;  Lt.  Weeden,  re- 
corder.   Maj.  Mendell  dissents. ) 

Convened  at  San  Francisco,  Mar.  14, 
1890,  to  report  upon  establishment  of 
harbor  lines  in  front  of  San  Diego  and 
Coronado.  Reports,  90,  2905;  92,  2640. 
(Col.  Mendell,  Lt.  Col.  Benyaurd,  and 
Maj.  Heuer. ) 

Enoinebrs  in  Chakgb: 

Maj.  R.  S.  Williamson,  1870.  Reports, 
70,  507,  511. 

Lt.  Col.  B.  S.  Alexander,  1872-74  (cur- 
rent observations).  Reports,  72,  999, 
1000*  74  ii  372. 

Maj.  g!  H.  Mendell,  1873.  Report,  73, 
1142. 

Lt  Col.  C.  S.  Stewart,  1875-87.  Re- 
ports, 75,  ii,  723;  76,  ii,  621,  624;  77, 
997;  78, 1201;  79, 1763;  (Col.)  80,2247; 
81,  2525;  82,  2641;  83,  1995;  84,  2213; 
86,  2349;  86,  1917. 

Maj.  W.  H.  H.  Benyaurd,  1887-95.  Re- 
ports, 87, 2431 ;  (Lt.  Col.)  88,2114;  89, 
2477;  90,2902,2904;  91,2960;  92,2628; 
93,  3231;  94,  2514;  96,  3273. 

Maj.  C.  E.  L.  B.  Davis,  1896-98.  Re- 
ports, 96,  3183;  97,  3337;  98,  2927. 

Capt.  J.  J.  Meyler,  1899-.  Reports,  99, 
3153;  1900,  4181. 


Assistants: 

Lt.  G.  H.  Derby,  70,  514. 

Lt.  W.  H.  Heuer,  70, 507, 511.  Report, 
70,  512. 

Capt  T.  H.  Handbury.  Report,  72, 
1001. 

J.  F.  Lewis,  72,  1002. 

Lt  J.  H.  Weeden.     Report,  74,  ii,  373. 

C.  J.  Fox,  76,  ii,  724. 

F.  C.  Turner.  Reports,  94,  2516;  96, 
3276. 

D.  E.  Hughes.     Report,  1900,  4186. 

Estimates.     {See  Plans  e^nd  Project.) 

For  changing  the  course  of  the  San 
Diego  River  into  False  Bay: 

By  Lt  Heuer,  $92,428,  70,  515. 

By  Capt  Handbury,  $61,167  (coin),  72, 
1005. 

By  Maj.  Mendell,  $80,000,  $23,000, 73, 
1144;  76,  ii,  622,  631. 

By  Lt  Col.  Stewart,  $74,300,  $86,500, 
$111,900,  $157,950,  76,  ii,  627,  628. 

Operations. 

1  §53-54.  A  levee  was  built  across 
the  San  Di^o  River  to  divert  it  into  its 
former  channel  in  False  Bay,  68,  886. 
The  levee  carried  away,  73,  1143. 

1876-77.  Work  completed  by  con- 
tract; 7,384  f.  of  levee  built,  77, 121,  999. 

l§77-7§.  Levee  damaged  by  rain 
repaired,  78,  1301. 

1  §  78-79.  Repairs  of  damages  to  lev- 
ees, 79,  179,  1764. 

l§79-§9.  Repain  to  levee  embank- 
ments, 80,  2247;  81, 2525;  82,  2641;  83, 
1995;  84,  2213;  86,  2349;  89,  2477. 

1  §90-9 1 .  Repairs  to  levee  embank- 
ment and  dredging  in  progress  at  Middle 
Ground,  91,  2961. 

1891-93.  Channel  250  f.  wide  and 
22  f.  deep  completed  through  the  Middle 
Ground,  92,  2629. 

1893-94.  Over  1,860  f.  of  jetty  con- 
structed, 94,  2515. 

1894-95.  Over  600  f.  of  jetty  con- 
structed, 95,  3274. 

1 895-96.  At  the  end  of  the  year  the 
jetty  had  been  carried  a  distance  of  3,347 
f.  seaward,  96,  3184. 

1896-97.  Dike  across  the  mouth  of 
the  old  river  repaired,  and  jetty  extended 
over  600  f.,  97,  3337. 

1899-1900.  2,544  c.  y.  brush  mat- 
tress laid,  and  5,613 1  stone  placed,  1900, 
4182. 

Phjrgleal  eharaeterlstles. 

Current  observations,  72,  999,  1,000; 
74  ii   372. 

Table  of  rainfall,  74,  ii,  375. 

Description  of  the  harbor  entrance  and 
outer  bar,  88,  2114. 

Description  of,  72,  1003;  93,  3232. 

Changes  in  depths  effected  by  construc- 
tion of  fetty,  96,  3274;  97,  3337. 
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Considerable  changen  at  the  entrance 
since  1888  shown  by  Coast  and  Geodetic 
Survey  of  1899  to  be  of  a  favorable  na- 
ture, 09,  3154. 

Plans.     (See  EsHmaies  and  Projects. ) 

By  Lt.  Derby,  turning  San  Diego  River 
into  its  old  channel  in  False  Bay,  70, 514. 

By  Lt.  Heuer,  turning  San  Diego  River 
into  Falpe  Bay  by  means  of  a  bulkhead 
and  canal,  70,  515. 

By  Capt.  Handbury,  changing  course  of 
river  by  means  of  a  dam  and  dredging, 
72,  1005. 

Bv  Maj.  Mendell,  changing  the  course 
of  the  river  by  means  of  a  svstem  of  jet- 
ties, 78,  631. 

Private  urork. 

Residents  in  the  vicinity  of  the  levee,  in 
1895,  piled  up  sandbags  to  secure  it  from 
danger  during  a  high  flood  in  that  year, 
06,  3275. 

About  $1 ,000,  raised  by  chamber  of  com- 
merce, exTiended  in  1899  in  an  attempt  to 
increase  the  de])th  on  the  bar  by  means 
of  water  jets.  Different  opinions  a^  to  the 
success  of  the  method.    99,  3153. 

Projects. 

By  Lt.  Col.  Stewart  (as  modified  by 
Board  of  Engineers )» improvement  of  San 
Diego  Harbor  by  changing  the  course  of 
San  Diego  River  into  False  Bay  by  cutting 
a  new  channel  and  closing  the  old  one  by 
an  earthen  embankment  6  f .  high  and  23  f. 
wide  at  the  top,  riprapped  with  stone,  76, 
ii,  632. 

The  project  of  1875  proposed  the  im- 
provement of  San  Diego  Harbor  by  chang- 
ing the  river  back  into  one  of  its  former 
outlets  in  False  Bay  by  cutting  a  new 


channel  and  closing  the  old  one  by  an  em- 
bankment, 76,  ii,  632.  The  project  was 
completed  in  1877,  77, 999.  Subsequent 
operations  confined  to  repairs  to  embank- 
ments, 86,  1917;  87,  2431;  90,  2902. 

By  Lt.  Col.  Benyaurd,  1888-93,  con- 
struction of  a  jetty  7,500  f .  long  at  Zuninga 
Shoals  at  the  entrance  to  the  harbor,  with 
a  view  of  gaining  26  f.  at  m.  1.  w.  over  the 
outer  bar;  for  maintenance  of  channel  of 
24  f.  at  m.  1.  w.  through  the  middle 
ground;  and  for  repair  of  the  dike  across 
the  mouth  of  the  San  Diego  River  to  di- 
vert the  waters  of  that  stream  into  False 
Bay;  estimate,  $394,400;  88,  2116,  2117; 
98,  3231,  3232. 

By  Maj.  Davis,  1896,  extension  of  jetty 
and  repairs  to  dike,  97,  3337. 

Capt.  Mevler  estimated,  1900,  that  it 
would  cost  |267,850  then  to  complete  the 
project;  the  increase  over  the  original  es- 
timate l)eing  $148, 450,  on  account  of  scour, 
1900,  4183. 

§ecretary  of  War. 

Approves  recommendations  of  Board  of 
Engmeers,  76,  ii,  629. 

Surveys. 

By  Lt.  Derby,  1853,  70,  514. 

By  Lt.  Heuer,  1869.     Report,  70, 512. 

By  Capt.  Handbury,  1872.  Report,  72, 
1001. 

By  Lt.  Weeden,  1875,  75,  ii,  724. 

Ordered  by  act  of  Aug.  5,  1886,  made, 
1888,  under  direction  of  Lt.  Col.  Ben- 
yaurd, 88,  2114. 

Examination  made  of  the  dike,  1892-93, 
by  Lt.  Col.  Benyaurd,  93,  3233. 

The  U.  S.  Coast  and  Geodetic  Survey 
eurveved  the  harbor  in  the  winter  of 
1898,  '99,  3154. 


SAIVDIJSKY  CITY  HARBOR,  OHIO. 
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Appropriatloni. 

1826,    $400  (survey),  act.  May  20. 

1844,   15,000,  66,  iii,  33. 

1852,   15,000,  66,  iii,  33. 

1864,   10,000,  66,  iii,  33. 

1866,   38,580,  66,  iii,  33. 

1870,   10,000,  70,  48;  71,  192. 

1872,  13,000,  72,  43,  227. 

1873,  25,000,  73,  43. 

1874,  25,000,  74,  217. 

1875,  25,000,  75,  54. 

1876,  25,000,  76,  107. 

1878,  20,000,  78,  128,  1255. 

1879,  1,000,  79,  171,  1685. 

1880,  12,500,  80,  2111. 

1881,  10,000,  81,  2295. 

1882,  10,000,  82,  2391. 
,84,  2090. 
,  86,  1857. 


1884,  «>  20,000 
1886,   5,000: 


Appropriatloni — Continued. 
1888,  $40,000,  88,  1990. 
1890,   45,000,  90,  2770. 

41,712,  92,  2496. 

30,000,  96,  3086. 

40,000,  96,  2930. 

80,000,  99,  3038. 


1892, 
1894, 
1886, 
1899, 


a  Survey  .—Reports  May  23. 1827;  Oct.  27, 1864,  estimate  $38,580.   (H.  Doc.  No.  482,  5&th  Coag.,  2cl 
^Sec  act  Aug.  6,  1886;  86,  447. 


Total,  557,192 

Commerce. 

The  general  commerce  of  the  lakes 
l)enetitwi  by  a  harbor  of  refuge,  66,  iii,33. 

Re^iiiirements,  73,  331;  87,  2340. 

Description  of,  96, 2930;  97,  3054;  98, 
2652. 

The  city  is  thriving  and  well  located 
for  shipment  by  water  of  the  products  of 
the  coal  fields  of  the  State,  and  in  1896 
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the  commerce  was  increasing  at  the  rate 
of  160,000  t.  of  freight  per  year,  96, 
2930. 

Steadily  increasing  with  improvement 
of  channels,  99,  3038. 

Contracts.       . 

1  §06.  Thomas  Dunbar  <&  Co. ,  dredg- 
ing, 75  cents  per  c.  y.,  66,  iv,  36,  74;  67, 
143. 

1§69.  P.  Smith,  dredging,  33^  cents 
perc.  y.,  69,  131;  70,  174. 

1§71*  O.  J.  Jennings,  dredging,  26} 
cents  per  c.  v.,  71,  192;  72,  226. 

1873.  W.  Richardson,  dredging,  34 
cents  per  c.  y.,  78,  326-328. 

1873.  W.  Richardson,  hire  of  2 
dredges  and  tu^,  78,  328;  74,  217. 

1874.  J.  Sims,  hire  of  2  dredges  and 
tugs,  76,  297. 

1§75.  Smith  &  Sims,  hire  of  4 
dredges,  tugs,  etc.,  76,  297;  76,  ii,  554. 

1877.  M.  I.  Wilcox,  dredging,  llf 
cents  per  c.  y.,  77,  958,959.  0.  J.  Jen- 
nings, dredging,  11  cents  per  c.  y.,  77, 
958,  959. 

1878.  J.  C.  &  J.  H.  Davis,  dredging, 
12  cents  per  c.  y.,  79,  1685. 

1879.  J.  C.  &  J.  H.  Davis,  dredging, 
12  cents  per  c.  y.,  79,  1685;  80,  2111. 

1880.  W.  Richardson,  dredging,  20 
cents  per  c.  v.,  81,  2295. 

1881.  W.  Richardson,  dredging,  16 
cents  perc.  v.,  81,  2295. 

1883.  AV.  Richardson,  dredging,  12 
cents  per  c.  y.,  83,  1896. 

1884.  Stang  &  Gillmore,  dredging, 
17}  cents  per  c.  y.,  86,  2218. 

1886.  Carkin,  Stickney  &  Cram, 
dredging,  15  cents  per  c.  y.,  87,  2303. 

1888.  C.  H.  Starke,  dredging,  17 
cents  per  c.  y.,  89,  2311. 

1890.  L.  P.  &  J.  A.  Smith,  dredg- 
ing, 18  cents  per  c.  y.,  91,  2839. 

1891.  Carkin,  Stickney  &  Cram, 
dredging,  26  cents  per  c.  y.,  91,  2840. 

1893.  Carkin,  Stickney  &  Cram, 
dredging,  13}  cents  perc.  v.,  s.  m.,  93, 
3065. 

1896.  Carkin,  Stickney  &  Cram, 
dredging,  14,  17,  and  97.5  cents  per  c.  y. 
J.  Stang,  construction  of  stone  and  brush 
jetty,  stone,  $1.09  per  t.;  mattresses,  40 
cents  per  s.  y.;  piles,  $11  per  piece,  97, 
3063. 

1899.  E.  J.  Pryor,  dredging,  9,  10, 
and  12  cents  per  c.  y.,  and  $12  per  hour 
for  bowlder  removal  ($27,000),  99,  3039. 
P.  Keohane,  constniction  of  jetty  and 
bar  protection  (mattress  work,  stone, 
piles),  $45,000,  99,  3039. 

Engineers. 

Chief  of  Engineers.  Reports,  66, 
4,  ii,  41,  iii,  6,  33,  iv,  34;  67,  29;  68,  39; 
69,  36;  70,  47,  48;  71,  46;  .72,  43;  73, 


43;   74,  49;   76,  54;   76,  107;  77,  113; 

78,  128;  79,  171;  80,  224;  81,306;  82, 
300;  83,  :^8;  84,  311;  86,  335;  86,  330; 
87,  297,  303;  88,  271;  89,  322;  90,  291; 
9-1,  366;  92,  346;  93,  397;  94,  371;  96, 
405;  96,  360;  97,  454;  98,  443,  454;  99, 
526;  1900,  591,  604. 

Engineers  in  Charge: 

Lt.  Col.  T.  J.  Cram,  1864-69;  66,  12; 
69,  116.  Reports,  66,  13,  24,  25,  iv,  33, 
35,  7a-75;  67,  143,  230,  233;  68, 148, 151, 
152. 

Maj.  W.  McFarland,  1869-71.  Re- 
ports, 69,  130;  70,  173. 

Capt.  G.  L.  Gillespie,  1871-73.  Re- 
ports, 71,  191;  72,  226. 

Maj.  F.  Harwood,  1873-74.  Reports, 
73   326"  74  217. 

Lt.  Col.  C.  E.  Blunt,  1874-76.     Reports, 

76,  296;  76,  ii,  554. 

Maj.    N.    Michler,   1876^78.     Reports, 

77,  957;  78,  1253;  79,  1672. 

Maj.  J.  M.  Wilson,  1878-83.     Reports, 

79,  1682;  80,  2105;  81,  2293;  82,  2389. 
Maj.  L.  C.  Overman,  1883-92.    Reports, 

83,  1894;  84,  2088;  86,  2216;  86,  1855; 
87,  2302,  2335;  88,  1988;  89,  2308;  90, 
2768;  91,  2837. 

Lt.  Col.  J.  A.  Smith,  1892-1900.  Re- 
ports, 92,  2495;  93,  3061;  94,  2396;  96, 
3083;  96,  2928;  (Col.),  97,  3052;  98, 
2650,  2708;  99,  3036;  1900,  4042. 

A  oaf orp  a  l^'TQ  * 

Capt.  F.  U.  Farquhar,  66,  ii,  41,  iv,  33. 
Capt.  G.  J.  Lvdecker,  68,  151. 
W.  T.  Blomit.     Reports,  96,  3089;  97, 
3054;  98,  2716;  99,  3041;  19O0,  4047. 

Est  I  mat  es.     ( See  Plans  and  Projects. ) 

By  Lt.  Col.  Cram,  1864,  entire  improve- 
ment, $38,580;  dredging  channel  on  outer 
bar  400  f.  wide  by  12  f.  deep,  $6,580,  66, 
5,  24,  iv,  34,  73. 

By  Maj.  McFarland,  1869,  channel  over 
inner  bar  250  f.  wide  by  12  f.  deep,  $10,- 
000,  69,  37,  130,  131. 

By  Capt.  Gillespie,  1873,  improvement 
and  protection  of  old  channel,  $578,050; 
dredging  without  protection  of  banks, 
$50,000;  new  channel  through  Horse- 
Shoe  Shoals,  $412,500,  73,  330,  331. 

By  Maj.  Harwood,  1873,  widen  inner 
channel,  $30,000;  construct  channel 
through  outer  bar,  $100,000,  73,  327. 

By  Lt.  Col.  Blunt,  1876,  complete  chan- 
nel on  outer  bar  150  f.  wide  by  15  f.  deep, 
$25,000;  improving  inner  channel,  $80,- 
000,  76,  297;  dikes  to  protect  channel, 
$300,000;  extend  the  15-f.  channel  to  the 
city  wharves,  $105,000,  76,  ii,  554. 

By  Maj.  AVilson,  1879,  completion  of 
existing  project,  $20,000,  79,  1684. 

Legal  proceedlnf||[§* 

Rules  and  reflations  for  the  govern- 
ment of  navigation  in  the  channels  estab- 
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liflhed  by  Secretary  of  War,  1889,  09, 
3038;  1900,  4049. 

Opei*atlonft*a 

1867-68.  17,632  c.  y.  removed  by 
dredKing,  68,  39,  148. 

1868-60.  17,685  c.  y.  removeci  bv 
dredging,  69,  130. 

1870-71.  33,692  c.  y.  removed  from 
inner  channel,  cut  60  f.  wide  by  2,500  f. 
long,  71,  192. 

1871-73.  30,784  c.  y.  removed  from 
inner  channel,  72,  226. 

1873-73.  34,000  c.  y.  removed,  73, 
326,  327. 

1873-74.  Channel  75  f.  wide  by  15 
f.  deep  completed  over  the  shoal  in  the 
bay,  74,  217. 

1874-75.  84,808  c.  y.  removed  from 
the  outer  bar,  75,  54. 

1875-76.  89,561  c.  y.  removed  from 
outer  bar,  76,  ii,  554. 

187 7-78.  Dredging  by  contract,  78, 
128  1253 

18  7  8-70.  Dredging  by  contract,  79, 
171.  1672,  1683. 

1870-80.  80,861  c.  y.  dredged  from 
channel  and  outer  bar,  80,  2109. 

1880-81.  48,656  c.  y.  dredged  from 
channel  on  the  "Clock"  and  ** Middle" 
ranges,  81,  2294. 

1881-83.  49,934  c.  v.  dredged  with- 
in the  bay  and  from  channel  through 
outer  bar,  82,  2390. 

1883-83.  60,000  c.  y.  dredged  from 
channel  parallel  to  citv  docks  and  the 
**Clock"  Range,  88,  1895. 

1883-84.  10,000  c.  y.  dredged  from 
the  outer  bar,  84, 2089. 

1884-85.  51,941  c.  y.  dredged  from 
channel  through  the  l)ar,  85,  2217. 

1 8 86-8 7.  Dredging  in  progress,  87, 
2302. 

1887-88.  Dredging  under  contract 
continued,  88,  1989. 

1888-80.  75,050  c.  v.  dredged,  89, 
2308,  2309. 

1880-00.  i;W,000c.  v.  dredged,  90, 
2769. 

180O-01.  67,952  c.  y.  dredged,  91, 
2838. 

1801-03.  154,510  c.  y.  dredged,  92, 
2496. 

1803-04.  200,093  c.  y.,  s.  m., 
dredged,  94,  2397. 

1804-05.  156,719  c.  y.  dredged,  95, 
3084,  3085. 

1805-06.  55,841  c.  y.  dredged  and 
300  bowlders  removed,  96,  2929. 

1806-07.  97,952  c.  y.  dredged  and 
construction  of  jetty  in  progress,  97, 
3053. 

1807-08.  25,133c.  y.  dredged,  bowl- 
ders removed,  and  1,775  I.  i.  jetty  con- 
structed, 98,  2650, 


1808-00.  Over  5,000  c.  y.  dredged, 
99  3037. 

J800-1000.  About  35,000  c  y. 
dredged  by  Govemmentplant belonfl:ine 
to  Toledo  Harbor;  145,000  c.  y.  dredged 
by  contractor  ( photographs  showing  large 
bowlders ) ;  jetty  construction  in  progresB, 
1900,  4043-4045. 

Physical  eharacteiif  ties. 

Description  of,  66,  iii,  6,  iv,  34, 36;  68, 
39;  69,  130;  72,  226,  227;  78,  328-331; 
88,  1991;  98,  3063;  94,  2397;  95,  3087, 
3088;  96, 2930;  97,  3053;  98,  2651, 2708- 
2715. 

Soundings  in  straight  channel,  97, 
3055-3061. 

Comparative  soundings,  99,  3041; 
1900,  4049. 

Channel  over  outer  bar  in  better  con- 
dition, 1899,  than  ever  before  known. 
Shoaling  and  narrowing  at  one  place 
caused  by  efforts  of  steamer  to  get  free 
after  running  aground.    99,  3037. 

Injuries  to  channel  from  unskillful  navi- 
gation, 1900,  4043. 

Effect  of  jetty  construction  on  currents, 
etc.,  all  that  could  be  expected,  1900, 
4045. 

Plant.     (See  Egtimates  and  Projects. ) 

By  Lt.  Col.  Cram,  1864,  two  parallel 
piers  to  protect  the  channel,  66,  iv,  34; 
67,  143. 

By  Maj.  Gil  lespie,  ( 1 )  1872,  recommends 
the  improvement  of  western  channel,  72, 
226;  (2)  1873,  dredging  the  old  channel 
200  f.  wide  by  14  f.  deep,  and  8,000  f.  of 
protection  piering;  (3)  new  and  more  di- 
rect channel  through  Horseshoe  Shoals, 
and  4,500  f.  of  protection  piering;  (4) 
continuation  of  improvement  to  existing 
channel  and  dredging^  annually  instead  of 
building  protection  piers,  78,  330,  331. 

Maj.  Harwood,  1873,  considers  that 
permanent  completion  can  not  be  effect- 
ual without  confining  channel  between 
canal  dikes,  73^  327;  74,  217. 

By  Maj.  Wilson,  1882,  increasing  the 
channel  depth  to  16  f.^  estimate,  $61,000, 
82,  2390;  87,  2337. 

By  Maj.  Overman,  1887,  increasing 
channel  depth  to  17  f. ;  estimate,  $111,000, 
87,  2337. 

By  Maj.  Overman,  1887,  formation  of  a 
straight  channel  by  dredging  from  the 
north  end  of  Cedar  Point  to  the  east  end 
of  the  existing  channel  in  front  of  the  city, 
the  channel  to  be  200  f.  wide  and  17  1. 
deep;  estimate,  $96,712,  87,  2337,  2339. 

Private  irork. 

Citizens  of  Sandusky  dredged  nearly 
35,000  c.  y.,  1899,  employing  U.  S.  plant, 
99,  3037. 


n  Suspended  since  1862. 
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Projects.     (See  Eaimates  and  Plans. ) 

Onginal,  crib  work  for  protection  of 
Peninsula  Point,  76,  296,297. 

By  Col.  Cram,  1864,  800  f.  of  pier  and 
dredging  to  12  f.  in  depth  the  outer  bar, 
66.24. 

By  Maj.  McFarland,  1870,  dredging  the 
inner  bar,  70,  173. 

By  Maj.  Gillespie,  1873,  deepening  the 
west  channel  to  14  f.,  78,  42,  327,  331. 

By  Lt.  Col.  Blunt,  1876,  deepening  to 
15  f.,  79,  1683. 

From  1844  to  1879,  inclusive,  $222,580 
was  appropriated  and  expended  on  the 

Srotection  of  Peninsula  Point,  and  in 
redging  on  the  outer  and  inner  bars,  80, 
2105,  2109;  87,  2305. 

History  of  operations  and  projects  prior 
to  1880,  80,  2105. 

By  Lt.  Col.  Michler,  1887,  extended  as 
to  limits  of  channel  200  f .  wide  and  15  f. 
deep  through  the  outer  bar  and  in  the 
bay  up  to  within  50  f.  of  the  dock  line 
and  then  parallel  to  the  docks,  with  a 
width  of  100  f.  and  a  depth  of  15  f.,  80, 
2110;  87,  2302,  2336. 

From  1880  to  1886,  inclusive,  $67,500 
was  appropriated  and  applied  upon  the 
project  of  1880.  In  1887  $61,000  was  es- 
timated as  required  for  completion  of  the 
entire  project.    87,  2305. 

By  Maj.  Overman,  1888,  excavation  of 
a  straight  channel  200  f.  wide  and  17  f. 
deep  at  1.  w.,  from  the  north  end  of  Cedar 
Point  to  the  east  end  of  the  existing  chan- 
nel in  front  of  the  city,  involving  the  re- 
moval of  538,000  c.  y.  of  material;  esti- 
mate, $96,712.  This,  with  $10,000  esti- 
mated as  required  for  the  completion  of 
the  existing  cnannel,  makes  a  total  for  the 
project  of  $106,712,  or,  including  the  ap- 
propriation of  1888,  of  $66,712  for  comple- 
tion.   88,  1991,  1993. 

By  Lt.  Col.  Smith,  1894,  dredging  a 
channel  with  depth  of  18  f.  on  the  outer 
bar;  estimate,  $5,000,  and  for  dredging  a 
channel  with  depth  of  17  f.  along  the  dock 
front;  estimate,  $25,000,  06,  3084. 

In  1894  Lt.  Col.  Smith  estimated  it 
would  cost  $225,000  to  complete  the 
improvement  of  the  harbor,  06,  3089; 
comprising  the  dredging  of  a  channel  400 
f.  wide  and  18  or  more  f.  deep  from  Deep 
Hole  to  the  lake,  and  a  channel  200  f. 
wide  and  not  less  than  17  f.  deep  along 
the  water  front;  the  channel  over  the 
outer  bar  to  be  partly  obtained  and 
wholly  maintaine<l  bj^  confining  the  cur- 
rents by  a  jetty  and  dike  of  stone  upon  a 
foundation  of  mattresses,  96,  2928-2929; 
the  jetty  from  Cedar  Point  to  be  2,500  f. 


long,  and  the  dike  to  be  on  the  opposite 
side  of  the  channel,  97,  3053. 

By  Lt.  Col.  Smith,  1896,  expending  the 
balfloice  of  the  1896  appropriation  in  con- 
structing part  of  the  jetty  from  Cedar 
Point,  in  aredging,  and  in  paying^  small 
amount  toward  the  construction  or  pur- 
chase of  a  small  steamer,  96,  2930. 

In  1898  Col.  Smith  estimated  it  would 
cost  $425,796  to  secure  and  maintain  a 
permanent  navigable  channel  of  sufficient 
depth  next  to  Cedar  Point,  98,  2716. 

By  Col,  Smith,  1898,  enlarging  the 
project  by  extension  of  the  parallel  jetties 
to  about  5,000  f.  from  shore,  and  pro- 
tection of  the  bar  crest  by  a  low  dam  of 
brush  and  stone,  these  parts  supplemented 
by  a  few  small  works  of  brusn  and  stone 
to  direct  the  currents  and  maintain  the 
channels  (map,  98,  2716);  98,  2708- 
2717;  99,  3037;  estimate,  including 
$185,000  to  complete  the  project  of  1896, 
$425,796,  1900,  4043. 

Surreys* 

By  Maj.  McFarland,  1869,  69,  131. 

By  Maj.  Gillespie,  1873,  78, 328-331. 

Of  harbor  made,  1879,  80,  2109. 

Survey  ordere<l  by  act  of  Aug.  5,  1886, 
from  north  end  of  Cedar  Point  to  east  end 
of  existing  channel;  made  under  direc- 
tion of  M^.  Overman,  87,  2336. 

Survey,  with  a  view  to  a  straight  chan- 
nel from  the  north  end  of  Ceclar  Point  to 
east  end  of  the  existing  channel,  ordered 
by  act  of  Aug.  5, 1886,  made,  1887,  under 
direction  of  Maj.  Overman  (see  Projects) , 
88,  1991. 

A  hydrographic  survey  was  made 
1892-93,  by  Lt.  Col.  Smith,  93,  3062, 3063; 
and  another  made,  1895,  under  his  direc- 
tion, 96,  3085. 

A  survey  and  estimate  of  cost  was  re- 
quired bv  act  of  1894;  in  1895  Lt.  Col. 
Smith  submitted  a  report,  96,  3089. 

A  survey  of  the  bar  at  the  mouth  of 
Sandusky  Harbor  was  ordered  by  act  of 
June  3,  1896,  made,  1898,  under  his  di- 
rection, 98,  2708. 

Minor  examination,  99,  3037. 

Examination  and  survey  for  21-f.  chan- 
nel, mean  lake  level,  400  f.  wide  at  en- 
trance, 300  f.  in  harbor,  ordered  bv  act  of 
June  6, 1900,  1900,  4045. 

Maps. 

Of  Northern  and  Northwestern  Lakes, 
showing  location  of  harbor,  66,  i. 

88, 1994;  91,  2839;  96,  3090;  96,2930; 
98,  2716  (photographs,  see  OpercUions, 
1900). 
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Appropriations. 

1867,  120,000,  67, 
1872,  10,000,  72, 
10,000,  80, 
7,500,  81, 
4,000,  82, 
1,500,  90, 
5,000,  92, 


1880, 
1881, 
1882, 
1890, 
1892, 


143. 

43. 

2114. 

2298. 

2392. 

2772. 

2498. 


Total,  158,000 


Commerce. 

Not  considered  lai^ge  or  important,  98, 
3066;  94,  2399. 

In  1894-95  the  passage  of  a  boat  with 
freight  or  passengers  was  so  infrequent 
that  the  cost  of  maintaining  a  channel  9 
or  10  f.  in  depth  would  exceed  the  total 
receipts  of  the  commerce,  96,  3092. 

Contractu. 

1§67.  With  Thomas  Dunbar  &  Co., 
dredging,  27  cents  per  c.  y.,  67,  144, 216. 

1§7S>.  With  O.  J.  Jennings,  dredg- 
ing, 25  cents  per  c.  y.,  73,  326. 

18§0.  W.  Richardson,  dredging,  19 
cents  per  c.  v.,  81,  2299. 

1§§1.  W.  Richardson,  dredging,  17 
cents  per  c.  y.,  81,  2299. 

l§§a.  L.  P.  &  J.  A.  Smith,  dredg- 
ing, 12  cents  per  c.  v.,  83,  1898. 

1§90*  A.  Coucne  &  Co.,  dredging, 
25  cents  per  c.  v.,  90,  2771. 

1991.  Carkin,  Stickney  &  Cram, 
dredging,  25  cents  per  c.  y.,  91,  2843. 

1§93.  Sadler  &  Allen,  dredging,  16 
cents  per  c.  y.,  s.  m.,  93,  3067. 

Engineers. 

Chief  op  Engineers.  Reports,  66,  ii, 
41,  iii,  6,  33;  67,  28;  68,  39;  69,  36;  70, 
47;  71,46;  72,43;  73,43;  80,225;  81, 
307,  314;  82,  301;  88,309;  84,312;  86, 
337;  86,  331;  87,  298;  88,  271;  89,  323; 
90,  292;  91,  366;  92,  347;  93,  398;  94, 
372;  96,  406. 

Engineers  in  Charge. 

Col.  T.  J.  Cram,  1866-69.  Reports, 
66,  iv,  35;  67,  143,  214,  230-233;  68, 
147,  151,  152. 

Maj.  W.  McFarland,  1869-71;  69,  36. 
Reports,  69,  130;  70,  173. 

Capt.  G.  L.  Gillespie,  1871-73;  71, 189. 
Report,  72,  226. 

Maj.  F.  Harwood,  1873;  73,  42.  Re- 
port, 73,  325. 

Maj.  J.  M.  Wilson,  1880-83,  Reports, 
80,  2112,  2114;  81,  2296,  2299;  82,  2391. 

Maj.  L.  C.  Overman,  1883-92.  Re- 
ports, 83, 1897;  84,  2091;  86,  2218;  86, 
1857;  87,  2305;  88,  1996;  89,  2312;  90, 
2772;  91,  2840;  92,  2497. 

Lt.  Col.  J.  A.  Smith,  1882-95.  Reports, 
92,  2497;  93,  3065;  94,  2398;  96,  3091. 

A.SSISTANTS 

Capt.  F,  H,  Farquhar,  66,  ii,  41,  iv, 
35,36. 


Capt.  G.  J.  Lvdecker,  68,  151. 
W.  T.  Blount.     Report,  94,  2379. 

Operation!. 

1867-6§.  41,697  c.  y.  dredged,  68, 
147. 

1  §6§-69.    27, 353  c.  y .  dredged,  69,36. 

1  § 7a-73.  Appropriation  of  1872  ex- 
pended in  dredging  a  9  f .  channel  from 
river  mouth  to  the  head  of  navigation, 
73,  43. 

18§0-§1.  44,976  c.  y.  dredged  from 
the  various  bars,  81,  2297. 

l§81-§3.    38,000  c.  y.  dredged  from 
channel  through  outer  "bar,  82,  2392. 
I      l§§9-83.    25,000  c.  y.  dredged  from 
channel  in  the  bay,  83,  1897. 

l§89-90.  1,600  c.  y.  dredged  from 
the  river,  90,  2771. 

1  §90-93.  Dredging  in  progress,  9 1 , 
2841 ;  92,  2497. 

l§93-94.  25,569c.y.,s.m., dredged, 
94,  2398. 

Phy§leal  eharaeterlttles. 

Described,  66,  iv.  36;  81,  2300;  90, 
2771. 

PriTate  (eonnty)  i¥ork. 

Sandusky  County  sul  scribed  $5,000  and 
individuals  $12,000,  a  total  of  $17,000; 
expended  in  dredging,  66,  iv,  36. 

Projects. 

By  Col.  Cram,  1866,  channel  from  160 
to  200  f.  wide,  with  a  depth  of  12  f.,  from 
the  mouth  of  the  river  to  Fremont;  will 
require  the  excavation,  bv  dredging,  of 
185,075  c.  y.;  estimate,  $67,965.53,  66, 
iv,  36,  37;  67,  28. 

By  Capt.  Gillespie,  1872,  9-f.  channel, 
72   226*  73  43. 

From' 1867  to  1872,  inclusive,  $30,000 
was  appropriated  and  expended  in  for- 
mation of  a  dredged  channel  through  the 
bars  below  Fremont,  80,  2112. 

By  Maj.  Wilson,  1880,  improvement  of 
the  river  by  excavation  of  a  channel  100  f . 
in  width  and  9  f.  in  depth  through  the 
various  bars  between  the  citv  of  Fremont 
and  the  9-f.  curve  in  Sandusky  Bay;  esti- 
mate, $44,000,  81,  2297,  2298;  87,  2306. 

Surveys. 

Ordered  by  act  June  23,  1866,  67,  143; 
assigned  to  Col.  Cram,  66,  ii,  41;  made 
by  Capt.  Farquhar,  under  direction  of 
Col.  Cram.  Report,  66,  iv,  35-37;  cost, 
$468.90,  67,  143. 

Of  river  near  Fremont,  ordered  by  act 
of  June  14,  1880,  made,  1880,  under 
direction  of  Maj.  Wilson,  81,  2299. 

Examination  of  the  entire  river  below 
Fremont,  and  surveys  where  dredging  was 
needed  over  a  long  bar  in  the  upper  end 
of  Sandusky  Bay  at  the  mouth  of  the 
river  were  made,  1892-93.  by  Lt  Col. 
Smith,  93,  3066. 

Maps,    94,  2998. 
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Commerce* 

Future,  probably  on  Cape  Cod  Ship 
Canal,  1900,  1226. 

Engineers. 

Chief  of  Engineers.    Reports,  90,  81 ; 
1900,  94. 

Enoinbbr  in  Charge.   Col.  C.  R.  Suter, 
1900.     Report,  1900,  1224. 


Phyileal  etaaraeteiistict. 

Description  of,  1900,  1225. 
The  harbor  lies  behind  sand  beaches, 
1900,  1225. 

Surrey. 

Examination  ordered  by  act  of  Mar.  3, 
1899,  made  by  Col.  Suter,  1899  (report 
unfavorable),  1900,  1225. 


SAJWDY  BAY.     (See  RockpoH,  Mom.  ) 
SABTBY  BAY  (ROCKPORT),  MASS.  (harbor  of  refUge  at).^ 


Appropriations. 


1829, 
1836, 
1837, 
1838, 
1845, 
1847, 
1884, 
1886, 
1888, 
1890, 
1892, 
1894, 
1896, 
1899, 


$150.00, 

10,000.00, 

20,000.00, 

20,000.00, 

18,437.27, 

645.30, 

100,000.00, 

100,000.00, 

100,000.00, 

150,000.00, 

150,000.00, 

150,000.00, 

150,000.00, 

250,000.00, 


act  Mar.  2  (survey) 
act  July  4. 
act  Mar.  3. 
act  July  7. 
act  Feb.  13. 
act  Mar.  3. 

85,  521. 

86,  583. 
88,  441. 
90,  490. 
92,  560. 

95,  608. 

96,  595. 
99,  1066. 


Total,  1,219,232.57 


1  §93.  Rockport  &  Pigeon  Hill  Gran- 
ite Co.,  16,000  t.  large  stone,  $2.33  per  s. 
t,  120,000 1.  small  stone,  89  cents  per  a.  t, 
98   751 

i§94i.  Cape  Ann  Granite  Co.,  251,256 
t  small  stone,  59.7  cents  per  t.,  95,  609. 

1§96.  Rockport  &  Pieeon  Hill  and 
Cape  Ann  Granite  Cos.,  224,215  t.  small 
stone,  66.9  cents  per  s.  t.,  97,  834. 

1890.  Rockport  &  Pigeon  Hill  and 
Cape  Ann  Granite  Cos.,  157,079  t.  small 
stone,  63  cents  per  s.  t,  1900, 1163. 

Engineers. 

Chiep  of  Engineebs.  Reports,  84, 
79;  85,66,  522;  86,  67;  87,  24;  88,  25; 
89,34;  90,  29;  91,  36;  92,  42;  93,  41; 
94,39;  95,  42;  96,  44;  97,  49;  98,  56; 
99,65,81,82;  1900,72,77. 

Boards  op  Engineebs: 

Constituted  by  S.  0.,No.  91, 1884,  tocon- 
sider  location,  plan,  and  estimates  for  a 
national  harbor  of  refuge  at  Sandy  Bay, 
Mass.  Reports,  85, 523, 528.  (Col.  Blunt, 
Lt.  Cols.  Craighill  and  McFarland,  and 
Maj.  Raymond. ) 

Convened  at  Boston,  Mass.,  Mar.  2, 1892, 
by  S.  0.,No.  91,  to  consider  and  report 
upon  the  location,  plan,  and  estimates  for 
a  national  harbor  of  refuge  at  Sandy  Bay. 
Report,  92, 560.  ( Col.  Craighill,  Lt.  Col. 
Mansfield,  and  Maj.  Raymond. ) 

Constituted  by  S.  O. ,  No.  14,  Mar.  16, 
1899,  to  consider  project  for  improving 
the  harbor  of  refuge  at  Sandy  Bay,  Cape 
Ann,  Mass.,  and  estimate  of  cost  of  com- 
pleting said  improvement,  1900,  1184. 
(Col.  C.  R.  Suter,  Majs.  D.  W.  Lock  wood, 
and  S.  S.  Leach. ) 

Engineebs  in  Charge: 

Col.  G.  Thom,  1882-83.  Report,  84, 
565. 

Maj.  C.  W.  Raymond,  1883-86.  Re- 
ports, 84, 565;  85,520,530. 

Lt.  Col.  G.  L.  Gillespie,  1886-89.  Re- 
ports, 86, 580;  87,497;  88,439. 

Lt.  Col.  S.  M.  Mansfield,  1889-98.  Re- 
ports, 89, 561 ;  90,488;  91,632;  92,558; 
93, 748;  94,  536;  95,  606;  96,  593;  97, 
832;  98,  853. 

a  Examination— Report  (favorable)  Apr.  1. 1830.    Survey— Report  May  10,  1880;  estimates,  S83.151.80 
and  $445,237.10  (H.  Doc.  No.  482,  56th  Cong.,  2d  seas.). 


Commerce. 

Necessity  for  harbor  of  refuge,  84, 571, 
578;  85,  525. 

Advantages  of  Sandy  Bay  as  a  harbor  of 
refuge,  85,  529. 

Anchorage  capacity  of  harbor,  84, 579; 
85,  531. 

Requirements  of  a  harbor  of  refuge, 
85,  523. 

Statistics  relating  to  wrecks,  85,  529. 

EIntire  (commerce  of  New  England  di- 
rectly interested,  1900,  1162. 

Contracts. 

1§85.  Pigeon  Hill  Granite  Co.,  rub- 
blestone  for  breakwater  construction, 
11.67  pert.,  86,582. 

1§96.  Bridgewater  Iron  &  Steel  Co., 
wrought-iron  spindle  to  mark  Averys 
Ledge,  5t  cents  per  lb.  G.  W.  Town- 
send,  drilling  hole  in  rock  to  receive  iron 
spindle,  $900.  G.  VV.  &  F.  Smith,  cast- 
iron  ringto  hold  spindle.  86,582.  Rock- 
port  &  Pigeon  Hill  Granite  Co.,  break- 
water stone,  71  cents  per  t,  87,  498. 

1§§8.  Boynton  ^ros.,  removing  re- 
mains of  iron  spindle,  $650,  88,  442. 

1§80.  Rockport  <&  Pigeon  Hill  Gran- 
ite Co.,  rubblestone,  71  cents  per  t,  89, 
563. 

1890.  Rockport  &  Pigeon  Hill  Gran- 
ite Co.,  rubblestone,  73i  cents  per  t.,  91, 
634. 
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Col.  C.  R.  Suter,  1899.  Report,  09, 
1064. 

Maj.  W.  L.  Fifik,  1900.  Reports,  1900, 
1161,1184. 

ASSISTANT.  S.  Haagensen.  Report,  84, 
676. 

Operatloui. 

l§85-§6.  49,762  t  rubbleetone 
placed  in  breakwater,  86,  582. 

l§§6-§7.  109,237  t.  stone  deposited 
in  breakwater;  iron  epindle  erected  on 
Avery's  Ledge,  87,  498. 

18II7-§S.  83,936  t.  rubblestone  de- 
posited on  breakwater;  hole  drilled  and 
new  spindle  placed,  88,  439. 

19§§-§9.  41,965  t.  rubblestone  de- 
posited in  breakwater,  89,  562. 

lll§9-90.  68,036  t.  rubblestone  de- 
posited in  breakwater,  90,  490. 

1  §90-91.  54,239  t.  rubblestone  de- 
posited in  breakwater,  91,  634. 

1 99 1-93.  108,515  t.  rubblestone  de- 
deposited  in  breakwater,  92,  557. 

1993-93.  About  76,109  t.  stone  de- 
posited in  breakwater,  93,  749. 

1993-94.  About  80,000  t  stone  de- 
posited, 94,  538. 

1994-95.  About  12,000  t.  stone  de- 
posited, 96,  607. 

1995-96.  About  87,000  t.  stone  de- 
posited, 96,  595. 

1 996-9 7.  About  147,000 1.  stone  de- 
posited, 97,  833. 

1997-99.  Al)out  141,000  t.  stone  de- 
posited, 98,  854. 

1999-99.  67,527  t.  stone  deposited, 
99,  1065. 

1999-1900.  57,055  t.  stone  depos- 
ited, 1900,  1162. 

Physical  characterlsticfl. 

Description  of  Sandy  Bay,  84,  565, 577. 
Tidal  observations,  84,  577. 
Character  of  bottom,  84,  577. 

Plant,     (^e  Projects.) 

Location  of  breakwater  proposed  by 
Col.  Thorn,  1882,  84,  566. 

Location  projmsed  by  Maj.  Raymond, 
1883,  beginning  at  Avervs  Ixjdge,  thence 
north  bv  west,  one-hali  west,  for  a  dis- 
tance of  3,000  f.;  thence  coining  to  the 
westward  for  a  distance  of  1,200  f. ;  thence 
northwest  for  a  distance  of  4,820  f.,  the 
breakwater  to  consist  of  an  enrockment 
of  granite  quarry  grout,  with  its  top  sur- 
face 15  f.  below  1.  w.,  surmounted  with 
masonry  superstructure  carried  8  f .  above 
h.  w.;  estimate,  $4,000,000,  84,  567-670; 
85, 520;  86, 582.  Consideration  of  cross 
section,  84,  571. 

The  Board  of  Engineers  recommended 
location  proposed  by  Maj.  Raymond  if  a 
national  harbor  of  refuge  of  the  first  class 
is  to  be  constructed,  85,  629. 


Location  suggested  by  Board  of  Engi- 
neers, 1884,  for  a  smaller  breakwater;  es- 
timate, $1,000,000,  85,  529,  631. 

Projects.     (See  Plam. ) 

The  project  of  Maj.  Raymond,  1884, 
contemplated  the  construction  of  a 
'*  national  harbor  of  refuge  of  the  first- 
class"  at  Sandy  Bay,  Mass.  The  project 
as  approved  by  the  Board  of  Engineers  of 
1884  was  for  a'breakwater  about  9,000  f . 
long,  starting  at  Averys  Ledge  and  run- 
ning to  Abners  Ledge;  thence  in  a  north- 
westerly direction  to  the  26  f .  curve  of 
depth  off  Andrews  Point;  the  breakwater 
to  oe  formed  to  the  level  of  22  f .  below 
1.  w.  of  random  stone,  and  with  a 
width  at  top  of  40  f.,  above  which  will 
be  built  a  masonry  wall  whose  top- will 
be  15  f.  wide  and  carried  8  f.  above  h. 
w.  The  details  of  the  masonry  con- 
struction were  n6t  definitely  adopted. 
Estimated  cost  of  the  work  was  about 
$5,000, IXX),  with  $2,500,000. for  buoyage, 
lighting,  and  defense.  84,  567,  570;  85, 
229;  86,  67,  681,  682;  87,  24,  497,  498. 

In  1885  Mai.  Raymond  proposed  the 
construction  of  a  pier  upon  Averys  Ledge 
to  define  its  locahty  and  to  form  one  end 
of  a  future  breakwater,  86,  681. 

In  1892  the  Board  of  Engineers  pro- 
posed the  construction  of  both  substruc- 
ture and  superstnicture  of  rubblestone, 
and  estimated  $5,000,000  as  required  for 
completion,  92,  560. 

By  Board  of  Engineers,  1892,  rubble- 
stone breakwater,  with,  on  the  sea  side, 
from  the  bottom  to  16  f.  below  m.  1.  w., 
a  slope  of  1  on  IJ;  thence  to  m.  1.  w.,  1 
on  3;  thence  to  18  f.  above  m.  1.  w.,  1  on 
1;  the  width  on  the  crest,  20  f.;  and  the 
rear  slope  1  on  ,Vff  to  m.  1.  w. ;  thence  to 
to  the  bottom,  1  on  1,  98,  749. 

In  1892  by  Lt.  Col.  Mansfield,  use  of 
available  funds  to  complete  as  much  of 
the  full  section  of  the  breakwater  as  pos- 
sible, working  southward  from  Abners 
I^ge,  93,  749. 

In  1894  by  Lt.  Col.  Mansfield,  use  of 
available  funds  to  construct  the  sub- 
structure of  the  breakwater,  95,  608. 

Board  of  Engineers,  1899,  recommended 
extension  of  the  substructure,  99,  1065. 

By  Board  of  Engineers,  1899,  sub- 
structure of  1  on  1  on  both  sides  below 
plane  of  25  f .  below  1.  w. ;  1  on  2  outside, 
1  on  1  inside,  above  this  plane;  width  of 
30  f.  at  reference  17  above  m.  1.  w. ;  divi- 
sion of  the  substructure  and  superstruc- 
ture by  a  plane  12  f .  below  1.  w. ;  super- 
structure to  have  its  front  area  faces  com- 
posed of  selected  stone,  the  body  of  the 
superstructure  to  be  of  selected  stones 
deposited  at  random;  the  substructure  to 
be  composed  of  random  rubble;  the  sub- 
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SAltfBY  BAY  (ROCKPORT),  MASS.  (harbor  of  retage 

at )  — Continued. 


structure  to  be  in  place  at  least  one  year 
before  superstructure  is  begun;  the  con- 
nection of  the  structure  with  Averys 
Ledge  to  be  determined  by  experience 
and  a  later  investigation,  1900,  1186. 

Surveys. 

Ordered  by  act  of  Aug.  2, 1882,  prelim- 


inary examination  made  under  direction 
of  dol.  Thorn,  84,  565.  Survey,  1883, 
made  under  direction  of  Maj.  Raymond, 
84,  565. 

Maps:  Showing  proposed  location  of 
breakwater,  86,  582;  87,  498. 
88,  440;  02,  Atlas,  3;  1900,  1186. 


SANDY  CREEK  (BIO),  N.  Y. 


Commerce. 

Benefits  as  a  harbor  of  refuge,  76,  ii, 
604,  605. 
Local  commercial  interests,  76,  ii,  604. 

Engineers. 

Chief  of  Engineebs.    Report,  76, 112. 

Enginbebs  in  Charge: 

Capt.  T.  W.  Maurice,  1828;  76,  ii,  603. 

Maj.  J.  M.  Wilson,  1876.    Report,  76, 
ii,  603. 

Assistant.    W.  P.  Judson.     Report, 
76,  ii,  606. 

Physical  etaaraeterlfltles. 

General,  of  Big  bandy  Creek,  76,  ii, 
604-606. 


Velocity  of  current,  76,  ii,  605. 
Dangers  of  Mexico  Bay,  76,  ii,  604. 

Plan. 

By  Maj.  Wilson,  construct  a  harbor  of 
refuge;  two  parallel  crib  piers  150  f. 
apart,  and  each  1,800  1.  f.  long,  500  1.  f. 
pile  revetment,  and  80  1.  f.  pile  protec- 
tion; estimate,  $182,600,  76,  li,  605,  606. 

Surveys. 

Under  direction  of  Capt.  Maurice,  1828, 
76,  ii,  603. 

Under  direction  of  Maj.  Wilson,  by 
W.  P.  Judson,  1875.    Report,  76,  u,  606. 


SAItfBY  CREEK,  HEXICO  BAY,  IV.  T. 

Appropriation.^ 

1828  (survey),  $300.    Act  May  23. 

SANDY  HOOK  BAR,  CHANIVEL.  THROrOH.     (See  New  York  Harbor, 

K  Y.) 

SAIVDY  LAKE,  HHVIV.     (See  Mississippi  River,  reservoirs. ) 

SAIVDY  RIYER,  YA.  AND  KY.     (See  Big  Sandy  River.) 

SAN  FRANCISCO.     (See  South  San  Francisco,  Cal,) 

SAN  FRANCISCO  BAY.     {See  Islais  Creek,  Cal.;  Oakland  Harbor,  Col.;  Twelve 

Mile  Creek,  CaL) 

SAN  FRANCISCO  BAY,  CAL..    (Entrance  to,  Ck>lden  Oate.) 


Engineers. 

Chief  op  Engineers.   Report,  98, 420. 
Engineer    in    Charge.     Col.   G.   H. 
Mendell,  1893.    Report,  93,  3221. 

Physical  cliaraeterlstles. 

Description  of,  98,  3222. 

The  Grolden  Gate  is  opposite  and  be- 
tween Lime  Point  on  the  north  and  Fort 
Point  on  the  south  side  of  the  entrance  to 
San  Francisco  Harbor,  and  is  almost  ex- 
actly 1  mile  wide.    In  1892  the  officer  in 

a  For  harbOi  at  the  mouth  of  the 


chaise  thought  that  nowhere  could  there 
be  found  a  better  entrance,  and  because 
of  its  excellence  considered  it  was  not 
worthy  of  improvement  by  the  Govern- 
ment.   98,  3222. 

Surrey. 

Examination  of  the  entrance  ordered 
bv  act  of  July  13,  1892,  report  (unfavor- 
able) submitted  by  Col.  Mendell,  1892 
(see  Physical  characteristics),  98,  3221. 

creek.    (Treaa.  Doc.  873, 1882.) 
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SAN  FRAJVCISCO  HARBOR,  CAL. 

Parts.  AppiopriationB. 

A.— BlOMOm  Rock $79,927.27 

B.— Bincon  Rock 50,000.00 

C— Noonday  Rock  26,000.00 

D.— Patrician,  removal  of  wreck  of 

E.— Harbor  and  Interior  bays 11,000.00 

F.—Rockfl  in  harbor 270,000.57 


Total 4S6,927.M 

Part  A.— BloMom  Rock,  San  Franelico  Harbor,  €al«    (See  Part  F.) 


Approprlatloni. 

1868,  $50,000.00  (allotted),  68, 73;  69, 

471. 

1869,  « 29,927.27 (allotted), 69, 64, 471, 

473;  71,  931. 


Total,    79,927.27 

Commerce. 

Blossom  Rock  in  the  track  of  vessels 
approaching  the  city,  71,  923,  927. 

Contracts. 

A.  W.  Von  Schmidt,  removal  of  Blos- 
som Rock,  to  a  depth  of  24  f.,  $75,000, 
69,  485;  70,  510;  71,  922. 

En^neers. 

Chief  of  Enoinebbs.  Reports,  66,  iii, 
27,36;  67,  51;  68,  73;  69,  64;  70,  83; 
71,  98. 

Engineer  in  Chabob.  Lt.  Col.  R.  S. 
Williamson,  1866-71.  Reports,  66,  iv, 
332;  67, 507;  68,  471,  473,  485;  70,  510; 
71,  905,  922. 

AssiOTANT.  Capt.  W.  H.  Heuer,  71, 
905.    Report,  71,  924. 

Estimates.    (See  Plans  and  Projects. ) 

By  T.  D.  Parkinson,  C.  E.,  removal  of 
Blossom  Rock,  $46,080,  66,  iv.  334. 

By  Lt.  Heuer,  removal  of  Blossom 
Rock,  $60,000,  67,  51,  507;  68, 885.  Re- 
moval of  the  rock  by  surface  blasting  to 
a  depth  of  25  f.,  $300,022,  68,  885.  Re- 
moval by  drilling  and  blasting,  $56,228, 
68,  885, 886. 

By  Lt.  Col.  Alexander,  removal  of 
Blossom  Rock  by  means  of  shaft  and  tun- 
nels excavated  In  the  rock  through  the 
aid  of  a  cofferdam,  $41,132,  69,  490;  71, 
929. 

By  A.  W.  Von  Schmidt,  C.  E.,  entire  re- 


moval of  Blossom  Rock  to  a  depth  of  24  f., 
$75,000,  69,  485. 

Operations. 

1  S66>^7.  $3, 148.52  expended  on  ex- 
periments, 67,  51, 507. 

1S69-70.  Rock  removed  by  con- 
tract to  a  depth  of  22  f.,  70,  510. 

1S70-71.  Continuation  of  contract 
and  completion  of  the  work  to  the  re- 
quired depth  of  24  f.,  70,  510;  71,  922, 
934, 937. 

Physical  characteristics. 

General,  of,  71,  923. 
Current  observations  of  San  Francisco 
Harbor,  78,  34, 1304. 

Plans.    (See  Estimates  and  Projects. ) 

By  A.  W.  Von  Schmidt,  C.  E.,  removal 
of  Blossom  Rock  by  removing  the  whole 
inside  of  the  rock  by  means  of  a  shafts 
heavy  charges  of  powder  placed  in  the 
chambers  and  exploded  simultaneously, 
69,  485,  490. 

Projects. 

By  Lt.  Col.  Alexander,  removal  of  Blos- 
som Rock  by  means  of  a  shaft  and  tun- 
nels and  excavation  in  the  rock  through 
the  aid  of  a  cofferdam,  heavy  chai^ges  of 
powder  to  be  placed  in  chambers,  the 
whole  to  be  simultaneously  exploded  by 
electricity  and  the  rock  to  be  subse- 
quently removed  by  dredging;  estimate, 
$41,132,  69,  485,486;  71,  926. 

The  rock  was  subsequently  removed 
under  the  plan  of  A.  W.  Von  Schmidt  for 
$75,000,  69,  485,  490;  71,  932. 

Surreys. 

ByT.  D.  Parkinson,  C.  E.,  1866. 
port,  66,  iv,  333. 
By  Lt.  Heuer,  1867,  67,  51,  507. 
By  Capt.  Heuer,  1871,  71,  938. 


Re- 


Part  R.— RIncon  Rock,  San  Francisco  Harbor,  Cal. 


Appropriation. 

1872,  $50,000,  78,  108. 

Commerce. 

Rincon  Rock  a  dangerous  obstruction 
to  navigation,  78,  1136. 

Contract. 

1§74.    J.  N.  Risdon,  removal  of  Rin- 
con Rock  to  a  depth  of  24  f.,  for  $43,000, 


74,  ii,  371.  Contract  extended,  74,  ii, 
371;  75,  122,  ii,  694.  Completed  by  one 
of  the  sureties  on  his  bona,  76,  ii,  617; 
77,  992. 

Engineers. 

Chief  of  Enoinebbs.     Reports,   73, 
108;  74,  119;  75,  122;  76, 113;  77, 120. 

Enginebr   in   Charge.    Maj.   G.   H. 


a  Stated  in  report  as  180,000. 
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SAN  FRANCISCO  HARBOR,  CAI..— Continued. 
Part  B. — RInoon  Rock,  San  Francisco  Harbor,  Cal«— Continued. 


Mendell,  1873-77.  Reports,  78,  1133; 
74,  ii,  371;  75,  ii,  694;  76,  ii,  617;  77, 
992. 

Esilmatcft.    {See  Prqjects.) 

By  board  of  underwriters,  for  the  re- 
moval of  Rincon  Rock,  $65,000,  68,  73. 

By  Maj.  Mendell,  removal  of  1,830  c.  y. 
of  Rincon  Rock,  $45,750,  78,  1139. 

liCglslatfon. 

Act  of  legislature,  Mar.  26,  1851,  fixing 
a  boundary  line  for  the  water  front  of 
San  Francisco,  78,  1134. 

Opcratlom. 

1 873-74.  Disastrous  explosion;  2 
lives  lost;  large  amount  of  property  de- 
stroyed; 1,650  c.  y.  rock  removed,  74,  ii, 
371. 

1874-75.  1,570  c.  y.  rock  removed, 
76,  ii,  695. 


1875-76.  Operations  suspended  on 
account  of  legal  injunction,  76,  ii,  617. 

1876-77.  Work  completed  by  one 
of  the  contractor's  sureties,  1,128  c.  y. 
rock  removed,  77,  120,  992. 

Project. 

Bv  Maj.  Mendell,  removal  of  Rincon 
Rock  by  drilling  and  blasting;  estimate 
$45,750,  78,  1137;  74,  ii,  371. 

Surreys. 

Rincon  Rock  included  in  the  coast 
survey  of  1864,  78,  1133. 

By  T.  D.  Parkinson,  C.  E.,  1866, 68, 73. 

Under  direction  of  Maj.  Mendell,  1873, 
78,  1133. 

Under  direction  of  Maj.  Mendell,  1875, 
75,  ii,  695. 

Under  direction  of  Maj.  Mendell,  1877, 
77,  992. 


Part  C— Noonday  Rock,  San  Francisco  Harbor.    (See  Part  D.) 


Appropriation.^^ 

1874,  $25,000,  76,  123,  ii,  716. 

Commerce. 

Noonday  Rock  dangerous  to  navigation, 
75,  ii,  716. 

Contracts. 

With  E.  Moore,  to  remove  the  rock  to  a 
depth  of  47  f.,  $20,000,  76,  ii,  711,  718. 

Engineers. 

Chief  of  Engineers.    Report,  75, 123. 

Enoineeks  in  Charge: 

LtCol.  B.  S.Alexander,  1874;  75,  ii,  716. 

Lt.  Col.  C.  S.  Stewart,  1874.  Reports, 
75,  ii,  711,  715,  720,  722. 

Assistant.  Lt.  J.  H.  Weeden.  Re- 
port, 76,  ii,  715,  721. 

Estimates.     (See  Projects. ) 

By  Lt.  Col.  Stewart,  removal  of  Noon- 
day Rock,  $20,000,  75,  ii,  716.  For  sur- 
vey of  rocks  in  vicinity  of  Noonday  Rock, 
$1,500,  75,  ii,  722. 


By  Lt.  Weeden,  survey  of  rocks  near 
Noonday  Rock,  $10,000,  75,  ii,  723. 

Operations. 

1§ 75-76.  Noonday  Rock  removed 
to  the  required  depth  of  47  f.  bv  contract, 
76,  ii,  720. 

Pllysl€^al  characteristics. 

Noonday  Rock  a  submerged  peak,  75, 
ii,  716,  717. 

Projects.    (See  Estimaies. ) 

By  E.  Moore,  removal  of  Noonday  Rock 
by  placing  a  chain  around  the  rock  at  the 
required  depth,  and  to  suspend  therefrom 
explosives  (nitroglycerin)  to  be  exploded 
simultaneously  by  electricity,  75,  li,  719, 
720. 

Surreys. 

Included  in  the  Coast  Survey,  1863,  75, 
ii,  716. 

By  Lt.  Weeden,  1874,  Report,  75,  ii, 
715,  721. 


Part  D.— Patrician,  San  Francisco  Harbor  (Removal  of  tlie 

ivreck ) .     ( See  Noonday  Bock. ) 


Appropriations.     (See  f^art  C.) 

Engineer. 

Chief  of  Engineers.     Report,  75, 123. 
Engineer  in  Charge.    Lt.  Col.  C.  S. 
Stewart.     Report,  75,  ii,  710,  712. 
Assistant.     Lt.  J.  H.  Weeden.     Re- 


operations. 

The  wreck  of  the  Patrician  removed  by 
hired  labor,  75,  ii,  714. 

Project. 

By  Lt.  Col.  Stewart,  removal  of  the 
wreck  of  the  Patrician  by  blasting,  75,  ii, 
715. 


port,  75,  ii,  715. 

a  Removal  of  wrecks  and  rocks  In  San  Francisco  Harbor. 
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SAN  FRAMCISCO  HARBOR,  €AXi.— Continued. 
Pari  C— San  Francisco  Harbor  and  Interior  bays. 


Appropriation. 

1886,  $11,000,  87,  2426. 

Engineers. 

Chief  op  Engineebs.   Reports,  87, 318; 
88,  291;  89,  347;  90,  311,  334;  91,  389. 

Board  of  Engineebs: 
Convened  at  San  Francisco,  Mar.  11, 

1890,  by  S.  O.  No.  51,  to  report  upon  es- 
tablishment of  harbor  lines  in  San  Fran- 
cisco Harbor  and  adjacent  waters.     Re- 

S3rt,  90,  2890.     (Col.  Mendell,  Lt.  Col. 
enyaurd,  and  Maj.  Heuer.) 
Convened  at  San  Francisco,  June  8, 

1891,  by  S.  O.  No.  51,  to  report  upon  the 


establishment  of  harbor  lines  for  San 
Francisco  Harbor  and  adjacent  waters. 
Report,  91,  2948.  (Col.  Mendell,  Lt 
Cot.  Benyaurd,  and  Maj.  Heuer. ) 

Engineers  in  Charge: 

Col.  G.  H.  Mendell,  1887-89.  Re- 
ports, 87,  2426;  88,  2108;  90,  2890;  91, 
2947   2948. 

Maj.  W.  H.  H.  Benyaurd,  1889-90. 
Report,  89,  2478. 

Survey. 

Ordered  by  act  of  Aug.  5,  1886,  87, 
2426;  made,  1888,  under  direction  of  Col. 
Mendell,  88,  2108;  89,  2478;  90,  2890. 


Part  F.— San  Francisco  Harbor,  €al.  (Roclis  In). 


Appropriations. 

1892,  10.22  (claim) 

1893,  .35  (claim). 

1899,  100,000.00,  99,  3162. 

1900,  170,000.00,  1900,  4217. 


Total,  270,000.57 

Contract. 

1899.  R.  Axman,  blasting  and  re- 
moval of  Shag  Rock,  $253,500,  1900, 
4218. 

Enn^lneers. 

Chief  of  Engineers.  Reports,  96, 430, 
431;  98,  469;  99,554;  1900,  625. 

Engineers  in  Charge: 

Col.  G.  H.  Mendell,  1895.  Reports, 
96,  3251-3260. 

Col.  C.  R.  Suter,  1898.  Reports,  98, 
2923—2925 

Maj.  W.  H.  Heuer,  1899-.  Reports,  99, 
3162;  (Lt.  Col.)  1900,4215. 

Operations. 

1 899- 1 900.  Shag  Rocks  blasted  and 
almost  all  the  broken  stone  removed, 
1900,  4217. 

Pliysical  cliaracteristics. 

Description  of  rocks  in  harbor:  Fort 
Point,  96,  3252;  Mile,  96,  3253;  Arch, 
96,  3254;  Noonday,  96,  3255;  Blossom, 
96,  3256;  98,  2925;  Mission,  96,  3257; 


98,  2925;  Shag,  96,  3258;  98,  2925; 
Anita,  96,  3259;  98,  2924;  Brothers,  96, 
3260. 

Projects. 

In  1897,  Col.  Suter  estimated  it  would 
cost  $503,040  to  remove  Arch  rocks;  98, 
2924;  $253,080  to  remove  Anita  rocks, 
98,  2924;  $135,580  to  remove  Shiu^  rocks, 
98,  2925;  $92,600  to  remove  Blossom 
rocks,  98,  2925;  $122,000  to  remove  Mis- 
sion rocks,  98,  2926. 

Congress,  1899,  made  an  appropriation 
for  the  removal  of  Arch  and  Shiu[  rocks 
No.  1  and  No.  2,  to  a  depth  of  30  f .  at  m. 
1.  w.,  99,  3162,  1900,  4215. 

Sunreys. 

Examination  of  Fort  Point,  Mile,  and 
Arch  rocks  ordered  by  act  of  Aug.  17, 
1894,  made  in  that  year  by  Col.  Mendell 
(report  unfavorable),  96,  3251-3253. 

Examination  of  Noonday,  Mission, 
Blossom,  Shag,  and  Anita  rocks  ordered 
by  act  of  Aug.  17, 1894,  made  in  that  year 
by  Col.  Mendell  (report  favorable),  96, 
3254-3260. 

Surveys  of  Arch,  Mission,  Blossom, 
Shag,  and  Anita  rocks  ordered  by  act  of 
June  3,  1896,  made  in  that  year  by  Col. 
Suter,  98,  2924-2925. 

Maps.  Shag  Rock  No.  1,  and  photo- 
graph of  explosion,  1900,  4218. 


SAMOAIWOIV  RITER,  ILL. 


Engineers. 

Chief  of  Engineers.    Report,  84, 291. 
Engineer  in  Charge.    Maj.  W.  H.  H. 
Benyaurd.     Report,  84,  1952. 

Obstructions. 

Bridges  without  draws,  84,  1954. 

Pliysical  characteristics. 

Description  of,  84,  1955. 

Plans. 

By  Maj.  Benyaurd,  1884,  removing  nat- 


ural obstructions,  closing  outlets,  and  rec- 
tifying the  channel  at  bends,  mouth  to 
Petersburgh,  so  as  to  l)e  navigable  at  or 
above  a  4-f.  stage,  estimate  $60,000,  84, 
1957. 

Surrey. 

Examination  ordered  by  act  of  Aug.  2, 
1882,  made  under  direction  of  Maj.  Ben- 
yaurd, 84,  1952. 
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HAIX  JACIIVTO  RIVER.     (See  GtUveHton  Bay  Ship  Camd,  Tex.) 
»AN  JOA<lVlIV  RIVER.     (See  California  DSbris  Commisgioii. ) 


Appropriations. 

1876,  |-20,000,  77,  122. 
20,000,  80,  236. 
40,000,  81,  2474. 
40,000,  82,  2538. 
20,000,  84,  2197. 
18,750,  86,  1923. 
25,000,  88,  2131. 
75,000,  90,  2911. 
65,000,  02,  2650. 
50,000,  96.  3292. 
57,750,  96,  3192. 
20,000,  99,  3166. 


1880 
1881 
1882 
1884 
1886 
1888 
1890, 
1892 
1894 
1896 
1899 


Total,  451,500 

Commerce. 

Description  of,  98,  3291,  3293;  96, 
3191,  3222;  99,  3190. 

The  trade  between  Stockton  and  San 
Francisco  very  important  and  increasing, 
98,  3268. 

In  1892  the  commerce  of  the  upper 
river  was  insignificant,  98,  3293. 

In  1895  the  commerce  of  the  region 
above  Stanislaus  River  in  the  vicinity  of 
the  San  Joaquin  was  carried  by  rail  at 
excessive  freight  rates;  but  the  probable 
cost  of  improving  this  portion  of  the  river 
was  estimated  to  be  more  than  would  be 
justified  by  the  prospective  benefits  to 
commerce,  96,  3223. 

Contracts. 

1§77.  J.  Hackett,  dredging,  78, 
1302. 

1  §80.  B.  C.  Jackson,  cut-off  excava- 
tion, 23  cents  per  c.  v.,  81,  2475. 

1  §  §  1 .  Oakland  bredging  Co. ,  cut-off 
excavation,  33  (ente  per  c.  y.;  T.  H. 
Williams,  dredging,  45  cents  per  c.  y.; 
A.  Gall,  dredging,  46  cents  per  c.  v., 
8 1 ,  2475.  N.  H .  Eaton,  snagging,  $62. 50 
per  snag;  J.  M.  Lemon,  bn^-dam  con- 
struction, 82,  2539. 

1§§3.  A.  Gall,  dredging,  40  cents 
per  c.  y.;  A.  McKinnon,  barrier  con- 
struction, $3.50  per  1.  f.,  83.  1975. 

1§§3.  W.  Gwynn,  dredging,  16 
cents  per  c.  y.,  88,  1975.  J.  Hackett, 
dredging,  23  cents  per  c.  y.,  84,  2198. 

1§84.  T.  H.  Williams,  dredging,  15 
cents  per  c.  y. ;  Von  Schmidt  &  McNee, 
dredging,  17.49  cents  per  c.  y.,  86,  2355. 

1886.  H.  Lynch,  dredging,  23} 
cents  per  c.  v.,  87,  2440. 

1891.    0.  L.  fiigelow,  pile  and  brush 


dam  construction,  $5,013,  91,  2983.  J. 
W.  Ferris,  reconstruction  of  submerged 
dam,  $18,800,  91,  2984. 

1893.    J.  Hackett,  dredging  110,093 
c.  y.,  15  cents  per  c.  y.;  San  Francisco 


Dredging  Co.,   dredging  204,422  c.   y., 
8.74  cents  per  c.  v.,  94,  2529. 

1894.  A.  McKinnon,  dam  repairs, 
actual  cost,  $4,251.10,  95,  3294. 

1895.  T.  J.  Moynihan,  new  l)oiler 
for  dredge,  $2,495;  W.  E.  Tretheway, 
rejmirs  to  machinerv  of  dredge,  $1,275, 
96   3294. 

•    1897.'    J.    C.    Smith,    dredging,    5} 
cents  per  c.  y.  ($14,798.52),  98,  2938. 

1899.  Golden  Gate  Dredging  & 
Reclamation  Co.,  dredging,  6  cents  per 
c.  y.  ($2,978.94),  99,  3166;  4.45  cents 
perc.  y.  ($2,544.23),  1900,  4223. 

Enf^ineers. 

Chief  of  Engineers.  Reports,  76, 
124;  77,  122;  78,  136;  79,  179;  80, 
236;  81,  322;  82,  316;  83,  328;  84, 
332;  86,  361;  86,  354;  87,  321;  88, 
293;  89,  348;  90,  313;  91,  394,  92,  370; 
93,  426,  460;  94,  398;  96,  436,  441;  96, 
388,  392;  97,  488;  98,  473;  99,  555,  561; 
1900,  627,  634. 

Engineers  in  Charge: 

Lt.  Col.  C.  S.  Stewart,  1875-81.  Re- 
ports, 76,  ii,  726;  77,999;  78,1302;  79, 
1764;  80,  2248. 

Lt.  Col.  G.  H.  Mendell,  1881-85.  Re- 
ports, 81,  2476;  82,  2536;  83,  1973;  84, 
2195. 

Capt.  A.  H.  Payson,  1885-87.  Reports, 
86,  2353;  86,  1921;  87,  2437. 

Maj.  W.  H.  Ileuer,  1888-95, 1898-.  Re- 
ports, 88,  2129;  89,  2484;  90,2909;  91, 
2981;  92,  2645;  93,3265,3290;  94,2527; 
96,  3291;  98,  2938;  99,  3166,  3188;  (Lt. 
Col.)  1900,4223. 

Capt.  C.  E.  Gillette,  1896-97.  Reports, 
96,  3189,  3219;  97,  3357. 

Assistants: 

Lt.  J.  H.  Weeden.     Report,  76,  ii,  727. 

W.  P.  Smith.  Reports,  78,  1302;  83, 
1976;  86,  2356. 

Lt.  H.  Deakyne.     Report,  96,  3220. 

L.  C.  Easton.     Reix)rt,  99,  3192. 

Operations. 

l§77-7§.  Work  done  by  contract; 
23,013  c.  y.  dredged,  78,  1302. 

1§§0-§1.  8,760  c.  V.  dredged  from 
Stockton  Slough,  81,  2473. 

l§>ll-§3.  81,708  c.  y.  dredged  from 
Stockton  and  Mormons  sloughs  under 
contract;  21,142  c.  y.  dredged  from  Stock- 
ton Slough  by  city  of  Stockton;  111  snags 
removed;  brush  dams  built  at  4  localities, 
82,  2536,  2537. 

l§§3-§3.  17,580  c.  y.  dredged  from 
Mormons  Slough;  350  1.  f.  of  timber  bar- 
rier built;  89  snags  removed  from  river 
bed,  83,  1973,  1974. 
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1663-84.  77,233  c.  y.  dredeed  at 
Mormons  Slough  and  Devils  Elbow;  6 
snags  removed  and  230  1.  f.  of  brush  dam 
built  on  upper  river,  84,  2195. 

1664-85.  158,930  c.  y.  dredged; 
sunken  dredge  removed  from  lower  ap- 
proach; 98  snags  removed,  85,  2354. 

1666-87.  18,819  c.  v.  dredged  and 
86  snags  removed,  87,  2438. 

1667-66.  144.975  c.  y.  dredged  from 
Stockton  Slough  by  hired  labor.  88, 2130. 

1886-60.  82,150  c.  y.  dredged  from 
Stockton  Slough  by  hired  lalx)r;  dam 
built  by  contract  for  partial  closure  of 
Paradise  Cut,  89,  2484. 

1689-90.  120,960  c.  y.  dredged  from 
Stockton  Slough  by  hire<l  labor,  90, 2910. 

1 690-9 1  •  138, 242  c.  y .  dredged  from 
Stockton  Slough,  91,  2982. 

1891-93.  Dam  completed  across 
Lairds  Slough  under  contract,  92,  2647. 
Brush  and  pile  dam  completed  across 
Paradise  Cut,  92,  2648.  226,932  c.  y. 
dredged,  92,  2649. 

1893-93.  130, 6a5  c.  y.  dredged,  98, 
3266.  Dams  at  Lairds  Slough  and  Paradise 
Cut  repaire<l,  93,  3267. 

1893-94.  374,431  c.  y.  dredged,  94, 
2529. 

1694-95.  Lairds  Slough  dam  re- 
paired, 95,  3293;  100,986  c.  y.  dredged, 
and  dredge  repaired,  96,  3294;  about 
1,000  snags  and  other  obstructions  re- 
moved, 95,  3294-3295;  3  wing  dams  built 
at  San  Joaquin  bridge,  100,  ll3,  and  255 
1.  f.  in  length,  respectively,  and  dam  at 
Paradise  Cut  repaired,  95,  3295. 

1895-96.  6,507  c.  y.  dredged,  96, 
3190-3191;  and  over  500  snags  and  other 
obstructionH  removed,  96,  3191. 

1696-97.  181,900  c.  v.  dredged,  and 
some  obstructions  removed,  97, 3357-3358. 

1697-98.  385,478  c.  y.  dredged, 
some  obstructions  removed,  and  a  tem- 
porary wing  dam  built  at  Grayson,  98, 
2938. 

1896-99.  47,409  c.  y.  dredged  from 
Stockton  Channel^  and  over  1,(^  snags 
and  other  obstructions  removed,  99, 31^. 

1899-1900.  219,695  c.  y.  dredged, 
from  Stockton  and  Mormon  chamiels, 
1900,  4223. 

Physical  cliaracteiiitlcs. 

General,  of  San  Joaquin  River,  76,  ii, 
728. 

Description  of,  from  Hills  Ferry  to 
Firebaughs  Ferry,  98,  3290;  above  the 
mouth  of  the  Stanislaus  River,  96,  3220. 

Water-gauge  record  taken  at  San  Joa- 
quin bridge,  96,  3296. 

In  1895  its  1.  w.  flow  was  thought  too 
small  to  permit  of  any  improvement  for 
1.  w.  navigation,  96,  3220. 

Description  of,  Stockton  and  Mormon 
channels,  99,  3192. 


Plan.     ( See  Project. ) 

By  Lt.  Weeden,  1875,  improvement  of 
the  San  Joaquin  River  by  dredgiqg  Stock- 
ton Channel,  excavation  of  a  canal  at 
Turkey  Bend,  and  closing  secondary 
channels,  $55,000,  76,  ii,  729. 

PrtTate  (clijr  and  State)  irork. 

21,142  c.  y.  material  dredged  from 
Stockton  Slough  in  1882  by  city  of  Stock- 
ton, 82,  2536. 

3  cut-offs,  authorized  by  Secretary  of 
War,  made  by  State  of  California,  99, 
556;  1900,  4224. 

Projects.    ( See  Plans. ) 

The  general  project  under  which  work 
has  been  carried  on  has  for  its  object  the 
improvement  of  the  San  Joaquin  River 
by  removal  of  snags  and  points  of  land, 
excavation  of  cut-offs,  and  dredging  Stock- 
ton Channel,  76,  ii,  729;  78,  1302.  Also 
maintenance,  by  dredging,  of  a  9-f.  1.  w. 
channel  100  f.  wide  through  tidal  parts 
of  the  river  below  Stockton,  a  4-f.  i.  w. 
channel  80  f.  wide.  Mormons  Slough  to 
Miller's  Warehouse,  and  temporary  im- 
provements in  the  1.  w.  channels  of  upper 
river  to  Hills  Ferry,  81,  2476;  86,  1921. 

In  1887  it  was  estimated  that  $139,000 
would  be  required  for  the  improvement 
of  Paradise  Cut  and  cut-offs,  87,  2439; 
90,2909. 

In  1891  it  was  proposed  to  maintain  a 
9-f.  depth  up  to  Stockton  to  form  a  cut- 
off at  Twenty  Mile  Slough,  to  increase 
the  cut  at  Head  Reach,  and  to  remove 
snags  and  construct  wing  dams,  at  a  total 
cost  to  complete  of  $136,750,  91,  2985. 

By  Maj.  Heuer,  1892,  extending  the 
dam  at  Laird  Slough  and  closing  a  cre- 
vasse caused  by  heavy  floods,  98,  3267. 

In  1893  Maj.  Heuer  estimated  it  would 
cost  $5,000  to  remove  a  sand  bar  obstruct- 
ing navigation  near  Stockton  Channel, 
93,  3268. 

In  1898  Maj.  Heuer  estimated  it  would 
cost  $255,016  for  further  improvement  of 
Stockton  and  Mormon  channels,  99, 
3191. 

Surreys. 

By  Lt.  Weeden,  1875.  Report,  76,  ii, 
727. 

By  W.  P.  Smith,  78,  1302. 

Survey  of  river  below  Stockton,  1877, 
imder  direction  of  Lt.  Col.  Stewart,  79, 
1764. 

Examination  from  Hills  Ferry  to  Fire- 
baughs Ferr}',  includingclosure  of  sloughs 
on  the  river  above  Stockton,  ordered  by 
act  of  July  13, 1892,  made  in  that  year  by 
Maj.  Heuer  (report  unfavorable),  93, 
3290. 

Examination  above  the  mouth  of  the 
Stanislaus  River  with  a  view  to  improve- 
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ment,  inclading  closare  of  sloughs  to  a 
height  sufficient  to  maintain  current  in 
mam  channel  during  1.  w.  period,  ordered 
byact  of  Aug.  17, 1894,  made  1895,  by  Maj. 
Heuer  (report  favorable  to  removal  of 
snags  only),  96,  3219. 


Survey  of  Stockton  and  Mormon  chan- 
nels made  under  authority  of  joint  reso- 
lution of  July  1,  1898,  by  Maj.  Heuer, 
1898  (see  PrcQecta),  99,  3188. 


SAN  JOAqiJIN  RIVER,  OLD  RITER  RRANCH,  CAE.. 


Commerce. 

Description  of,  limited,  93,  3296. 

In  1895  the  commerce  averaged  nearly 
6,000  tons  of  wheat  and  barley  yearly, 
95,  3329. 

Enfflneers. 

Chief  op  Engineers.  Reports,  98, 
431,  96,441. 

Enoineer  in  Charge.  Maj.  W.  H. 
Heuer,  1893-95.  Reports,  98,  3294,  95, 
3338. 

Phjrsieal  charaeteiittlc^. 

Description  of,  93,  3295,  95,  3339. 

A  stream  a  little  over  50  miles  long, 
leaving  the  San  Joaquin  River  some  10 
miles  above  Stockton,  and   rejoining  it 


some  30  miles  below,  embracing  between 
it  and  the  San  Joaquin  River  an  area 
containing,  approximately,  150  square 
miles,  98,  3295. 

Project. 

In  1895  Maj.  Heuer  estimated  it  would 
cost  $2,000  to  remove  the  shoal  at  Nag- 
lees  Bar,  95,  3339. 

Surreys* 

Examination  ordered  by  act  of  Jul^ 
13,  1892,  made  in  that  year  by  Maj. 
Heuer  (report  favorable  to  limited  im- 
provement) ,  93,  3294. 

Survey  ordered  by  act  of  Aug.  17, 1894, 
made,  1895,  by  Maj.  Heuer  {see  Projects) ^ 
95,  3338. 


»AN   LEATVDRO   ESTUARIT,  CALi.     (&ee  Oakland  Harbor,) 

HAJd  LUIS  OBISPO,  CAL..     {See  San  Diego  Harbor,  OcU,) 


Appropriations. 

1888,  $25,000,  88,  292. 
1890,  40,000,  90,  2900. 

30,000,  92,  2625. 

40,000,  95,  3267. 

40,000,  96,  3180. 

55,000,  99,  3160. 


1892, 
1894, 
1896, 
1899, 


Total,  230,000 

Commerce. 

Loss  of  vessels  and  steamers,  79, 1768. 

In  1895  the  breakwater  as  far  as  con- 
structed at  that  time  was  of  great  benefit 
to  commerce,  95,  3266. 

Contracts. 

18SS.  R.  Axman,  furnishing  and 
placing  stoQe  in  breakwater,  $3.44  per  t., 
89,  2474. 

1890.  San  Francisco  Bridge  Co., 
breakwater  construction,  $3.38  per  t.,  91, 
2956. 

1893.  A.  A.  Polhamus,  rock,  $1.94 
per  1.  t.,  98,  3226. 

1895.  P.  O'Neil,  rock,  $2.23  per  1.  t, 
p.  m.,  95, 3266;  annulled  in  1896, 97, 3334. 

1 897.  City  Street  Improvement  Co. , 
22,613  t.  stone,  $1.99  per  1.  t.,  97,  3335. 

1899.  A.  A.  Polnamus,  breakwater 
construction,  31,590  t.  stone,  $1.66  per  t., 
99,  3159. 

Engineers. 

Chief  of  Engineers.  Reports,  78, 137; 
79,  180;  81,  324;  87,  320;  88,  292,  293; 


89,  346;  90,  311;  91,  391;  92,  368;  98, 
422;  94,  394;  95,  432;  96,  386;  97,  485; 
98,  472;  99,  552;  1900,  623. 

Engineers  in  Charge: 

Lt.  Col.  C.  S.  Stewart.  Reports,  79, 
1765;  81,  2526. 

Maj.  W.  H.  H.  Benyaurd,  1887-95.  Re- 
ports, 87,   2433;    (Lt.  Col.),  89,  2473; 

90,  2899;  91,  2955;  92,  2624;  98,  3226; 
94,  2509;  95,  3265. 

Maj.  C.  E.  L.  B.  Davis,  1896-98.  Re- 
ports, 96,  3179;  97,  3333;  98,  2932. 

Capt.  J.  J.  Meyler,  1899-.  Reports,  99, 
3159;  1900,  4192. 

Assistant.  Lt.  A.  H.  Payson.  Report, 
81,  2527. 

Operations. 

18§S-§9.  2,812  t.  rock  deposited  in 
breakwater,  89,  2473. 

1SS9-90.  3,784  t.  rock  deposited  in 
breakwater,  90,  2899. 

1  §9 1-99.  7,870  t.  of  rock  placed  in 
breakwater,  92,  2624. 

l§93-93.  Over2,812t.ofstoneplaced 
in  the  breakwater,  98,  3226. 

l§93-94.    9,620  t.  placed,  94,  2510. 

1  §94-95.  In  connection  with  pre- 
vious year,  3,875  t.  of  stone  placed,  95, 
3266. 

1  §95-96.  7,524  t.  of  stone  placed, 
96,  3180. 

1  §96-97.  About  2,758 1.  placed,  97, 
3333. 

1  §97-9§.    22,595 1.  of  stone  placed  m 
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breakwater  for  extension  and  repair,  98, 
2932. 

1  §99-1900.  12,888  t.  stone  placed, 
1900,  4193. 

Physical  characteristics. 

Conditions  changed  for  the  better  after 
the  end  of  the  breakwater  had  been  slued 
round  by  heavy  sea,  99,  3159. 

Plans.     (See  Projects. ) 

By  Lt  Col.  Stewart,  for  a  breakwater; 
estimate,  $7,269,476,  79,  1767.  Did  not 
consider  a  harbor  of  refuge  at  this  point 
necessary,  79,  1769. 

In  1879,  Col.  Stewart  estimated  that  the 
improvement  of  the  harbor  would  cost 
over  $7,000,000  and  thataharborof  refuge 
at  this  point  was  not  required,  79,  17fi). 

In  1881  the  same  views  were  repeated, 
81,  2626;  87,  2434. 

Projects.     (See  Plans,) 

By  Lt.  Col.  Benyaurd,  1887,  stone  break- 
water, about  2,300  f.  in  length,  along  the 
sunken  reef  near  Whalers  Island,  ex- 


tending from  Point  San  Luis  to  Whalers 
Island  and  thence  to  a  point  where  the 
outer  reef  rises  al)Ove  h.  w.;  the  purpose 
of  the  breakwater  to  afford  a  protected 
anchors^  and  landing  at  Port  Harford; 
estimate,  $284,898,  87,  2434,  2435;  90, 
2899. 

In  1893  Lt.  Col.  Benyaurd  estimated 
that  it  would  cost  $538,660  to  construct 
the  proix>8e<i  breakwater,  using  a  trestle 
or  other  similar  structure,  93,  3227. 

SurTcys. 

Examination  ordered  by  at^t  of  June  18, 
1878;  awsijfned  to  Lt.  Col.  Stewart,  78, 
137.     Report,  79,  1765. 

Examination  oniered  by  act  of  Mar.  3, 
1881,  made  under  direction  of  Col.  Stew- 
art, 81,  2126. 

Survey  ordered  by  act  of  Aug.  5,  1886, 
made  under  direction  of  Maj.  Benyaurd, 
87,  2432. 

M  A  P8.  Of  the  bay  and  harbor,  and  plan 
and  sections  of  breakwater,  79,  1766. 


SAN  MATEO  RIVER,  CAX.. 


Engineers. 

Chief    of    Enoinbbrs.     Report,    86, 
360. 

Engineer  in  Charge.     Lt.-Col.  (t.  H. 
Mendell.     Report,  86,  2342. 


Obstructions. 

River  closed  by  a  dam,  86,  2343. 

Surrey. 

Examination  ordered  by  act  of  July  5, 
1884,  made  under  direction  of  Lt-Col. 
Mendell  (report  unfavorable),  86,  2342. 


SAN  PEDRO  AND   SANTA   MONICA  RAYS,  €AL<.     (See  Wilminffton 

Harbor.) 


Appropriations. 

1890,  $5,000,  02,  2631. 
1892,  10,000,  93,  3238. 
1896,   50,000,  98,  2929. 

1898,  400,000,  98,  2929. 

1899,  200,000,  99,  3157. 


Total,  665,000 

Commeree. 

Commercial  and  naval  relations,  98, 
3239. 

Commercial  history  of  possible  loca- 
tions for  deep-water  harbor  considered 
by  the  board  of  1892,  98,  3245. 

Advantages  of  the  compared  sites  for 
arrival  and  departure,  for  shelter,  and  for 
handling  freight,  98,  3253;  communica- 
tion with  the  commercial  center,  98, 
3255. 

The  Board  of  Engineers  of  1892  pre- 
ferred the  anchorage  at  the  westerly  side 
of  Sui  Pedro  Bay^  about  Point  Fermin,  as 
a  site  for  the  location  of  a  harbor  of  refuge, 
on  account  of  its  width  and  capacity  to 
accommodate  the  largest  ocean  vessels, 
and  the  benefit  to  be  derived  by  the  com- 


mercial and  naval  interests  of  the  coun- 
try, 93,  3259. 

Contracts. 

mo  S.  Heldmaier  &  Neu,  breakwater 
construction;  estimate,  11,303,198.54, 99, 
3156.     Annulled,  1900,  4189. 

1900.  California  Construction  Co., 
breakwater  construction;  substructure, 
84  cents  per  t.;  superstructure,  $3.10  per 
t.;  concrete,  $6  per  c.  y.;  estimate, 
$2,375,546.05,  1900,  4190. 

Engineers. 

Chief  op  Enginbers.  Reports,  84, 
334;  88,  293;  91,  426;  92,  370,399;  93, 
425;  98,  470;  99,  550;  1900,  621. 

Boards  of  Engineers.: 

Convened  at  San  Francisco,  Dec.  8, 1891, 
to  determine  upon  the  loi'ation  for  a  deep- 
water  harbor  on  the  Pacific  coast.  Re- 
port-, 92,  2631.  (Col.  Mendell  and  Lt 
Cols.  Gillespie  and  Benyaurd. ) 

Convened  at  San  Francisco,  July  8, 
1892,  by  S.  O.  No.  20,  to  report  upon  the 
establishment  of  harbor  lines  at  San 
Pedro,   Wilmington    Harbor.      Reports, 
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91,  2976;  92,  2638.  (Col.  Mendell,  Lt. 
Col.  fienyaurd,  and  Ma^.  Heuer. ) 

Convened  at  San  Francisco,  Sept.  2, 
1892,  by  S.  O.  No.  33,  to  consider  and 
report  upon  a  proposed  deep-water  har- 
bor at  San  Peoro  or  Santa  Monica  bays. 
Report  93,  3238.  (Col.  W.  P.  Craighill, 
Lt  CoL  H.  M.  Robert,  Lt  Col.  P.  C. 
Hains,  Maj.  C.  W.  Raymond,  and  Maj. 
T.  H.  Handbury.) 

Board  of  Engineers  (Rear-AdmiralJ.  G. 
Walker,  U.  S.  Navy,  chairman;  Aug.  F. 
Rodgers,  Richard  P.  Morgan,  Wm.  H. 
Bun,  and  Geo.  8.  Morison),  was  author- 
ized by  act  of  June  3,  1896,  to  decide  on 
a  location  for  a  deep-water  harbor  for 
commerce  and  refuge,  on  the  Pacific  coast. 
Board,  in  report  dated  Mar.  1,  1897,  de- 
cided on  Sui  Pedro,  and  submitted  esti- 
mate only  for  breakwater  ($2,901,787). 
(See  Senate  Doc.  18, 56th  Cong.,  Ist  sess. ) 

Engineers  in  Charqe: 

Lt  Col.  G.  H.  Mendell.  Report,  84, 
2209. 

Lt  Col.  Benyaurd,  1886-93.  Reports, 
88,  2122;  92,  2630;  93,  3238. 

Maj.  C.  E.  L.  B.  Davis,  1898.  Report, 
98,2929. 

Capt  J.  J.  Meyler,  1899-.  Reports, 
99,  3156;  1900,  4187. 

Operations. 

1998-99.  5,561  t  stone  placed,  99, 
3156. 

1  §99-1900.  79,020  t  stone  placed, 
1900,  4189. 

Physical  charaeterlstict. 

Description  of,  88, 2124;  92, 2631. 

Topography,  98, 3241. 

Hydrography,  98, 3242. 

Meteorolc^ical  conditions,  98, 3242. 

Possible  locations  for  a  deep-water  har- 
bor, 98,  3244-5.  Comparison  of  break- 
water sites,  98,  3251-2;  adaptability  for 
construction  and  maintenance,  98, 3255. 


Plans.     (See  Projects. 

In  1882  Lt.  Col.  Mendell,  in  view  of  the 
fact  that  the  locality  had  no  commerce, 
did  not  consider  the  improvement  a  pub- 
lic necessity,  84, 2210. 

By  Maj.  Benyaurd,  1888,  improvement 
of  San  Pedro  Bay  by  forming  a  protected 
anchorage  ground  tnrough  the  construc- 
tion of  a  westerly  stone  breakwater  3,300 
f.  in  length  and  an  easterly  one  2,500  f. 
in  length;  estimate,  $4,045,700;  88,  2125. 

By  Board  of  Engineers,  1891,  formation 
of  a  deep-water  harbor  at  San  Pedro  by 
construction  of  a  nibble  and  concrete 
breakwater,  at  a  cost  of  14,594,494,  or  one 
entirely  of  rubblestone,  cost,  $4,137,591, 
92,  2636.  Col.  Mendell  and  Lt  Cols. 
Gillespie  and  Benyaurd. 

Projects.    (See    Boards  of  Engineers; 
Plans. ) 

In  1892  a  Board  of  Engineers  esti- 
mated it  would  cost  $2,885,324  to  con- 
struct of  stone  at  San  Pedro  Bay  a  break- 
water with  a  height  of  10  f.  al)ove  highest  ' 
h.  w.  and  a  width  of  20  f .  on  top,  with  an 
interior  and  exterior  slope  of  1  on  0.75, 
the  cross  section  to  be  subject  to  modifi- 
cation if  found  necessary  during  the 
progress  of  the  work,  03,  3262. 

The  Board  of  Engineers  appointed  un- 
der act  June  3, 1896,  decidea  in  favor  of 
constnicting  a  deep-water  harbor  at  San 
Pedro  Bay  (Senate  Doc.  No.  18,  56th 
Cong.,  Ist  sess.  (see  Boards  of  Engineers)  ^ 
98,  2929. 

Sunreyi.  • 

Examination  Santa  Monica  Bay  or- 
dered by  act  of  Aug.  2, 1882,  made  under 
the  direction  of  Lt.  Col.  Mendell,  84 
(report  unfavorable)  (nee  Plans),  2209. 

Examination  of  Wilmington  outer  har- 
bor ordered  by  act  of  Aug.  5, 1886,  made, 
1888,  under  direction  of  Maj.  Benyaurd 
(see  Plans),  88,  2124. 


SAN  RAFAEL.  (RIVER)  CREEK,  CAL.. 


Commerce. 

Description  of,  95,  3283. 

In  1895,  unimportant,  95,  3283. 

Engineers. 

Chief  of  Eno  i  n bers.  Report,  9 1 ,  393 ; 
95, 435. 

Engineer  in  Charge.  Lt.  Col.  W.  H. 
H.  Benyaurd,  1891-95.  Reports,  91, 
2963;  95,  3281. 

Physical  ctaaracteiistlcs. 

Description  of,  91,  2963;  95,  3282. 
The  creek  empties  into  the  bay  of  San 
Francisco  about  midway  between  San 


Quentin  and  San  Pedro,  about  15  miles 
from  the  town  of  San  Francisco,  95, 3282. 

PiiTate  iirork. 

Between  1891  and  1894  persons  inter- 
ested in  adjacent  lands  excavated  a  canal 
from  the  lower  landing  to  a  point  3,000 
f.  nearer  the  town,  95,  3282. 

Surveys. 

Examination  ordered  by  act  of  Sept. 
19,  1890,  made,  1890,  under  direction  of 
Lt.  Col.  Benyaurd  (report  unfavorable), 
91,  2963. 

Examination  ordered  by  act  of  Aug.  17, 
1894,  made  in  that  year  by  Lt.  Col.  Ben- 
yaurd (report  unfavorable),  95,  3281. 
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Enirfneen. 

Chief  op  Engineers.  Reports,  89, 
348;  91,  393. 

Engineer  in  Charge.  Maj.  W.  H.  H. 
Benyaurd,  18S8.  Reports,  89,  2480;  91, 
2971. 


Survey. 

Examination  ordered  by  act  of  Aug. 
11,  1888,  made,  1888,  under  direction  of 
Maj.  Benyaurd  (report  onfavorable),  89, 
2480. 


SANTA  BARBARA  CHANBIEL.  AlVD  HARBOR,  CAE..     (See  El 

Estero.) 


Commerce. 

Not  large,  76,  ii,  725;  79,  1769. 
Harbor  of  refuge  necessary,  79,  1770. 

Engineers. 

Chiep  op  Engineers.  Reports,  76, 
124;  78,  137;  79,  180. 

Engineer  in  Charge.  Lt.  Col.  C.  S. 
Stewart,  1875-79.  Reports,  76,  ii,  724; 
79,  1769. 

Plans. 

No  plan  was  submitted  in  1875,  as  Lt.  Col. 


Stewart  considered  the  making  of  a  per- 
manent available  harbor  at  this  point  as 
hopeless,  7C,  ii,  725. 

By  Lt.  Col.  Stewart,  breakwater  1,.320 
y.  long;  estimate,  $3,571,232,  79,  1770. 

Survey. 

Examination  under  direction  of  Lt.  Col. 
Stewart  (see  Ptorw),  79,  1769. 

Map.  Of  Santa  Barbara,  1870,  and 
sketch  of  plan  and  section  of  breakwater, 
79,  1770. 


SANTA  CRIJZ,  CAE.. 


Commerce. 

The  whole  commerce  of  the  coast  would 
be  greatly  benefited  by  the  improvement, 
71,  920. 

Engineers. 

Chiep  op  Engineers.  Reports,  71, 
97;  74,  119;  91,  393,  2968. 

Engineers  in  Charge: 

Maj.  R.  S.  Williamson.  Report,  71, 
917. 

Lt.  Col.  C.  8.  Stewart.  Report,  74,  ii, 
376. 

Lt.  Col.  W.  H.  H.  Benyaurd,  1891. 
Report,  91,  2968. 

Estimates.     {See  Planti.) 

By  commission  appointed  by  the  legis- 
lature, for  a  breakwater,  $5,702,400,  71, 
919. 

lieglslatlon. 

Act  of  the  legislature  of  California  ap- 


proved Feb.  11, 1870,  appointing  a  commis- 
sion to  examine  the  harbor  of  Santa  Cruz. 
Report,  71,  918. 

Physical  characteristics. 

Description  of,  91,  2968. 

Plans.     {See  Entimates.) 

By  commission,  breakwater  of  stone, 
three-fourths  of  a  mile  in  length,  71, 919. 

Bv  Lt.  Col.  Stewart,  breakwater,  $11,- 
285,226,  74,  ii,  377. 

Surveys. 

The  harbor  included  in  the  Coast  Sur- 
vey, 71,918. 

Exainination  ordered  by  act  of  Sept. 
19,  1890,  made,  1890,  under  direction  of 
Lt.  Col.  Benyaurd  (report  unfavorable, 
cost  too  great,)  91,  2971. 


SANTA  mONICA.     (See  San  Pedro,  dal.) 

SANTA  ROSA  SOIJIVD,  FLA.     (See  ChoctawhaicheeBayand—) 

SANTEE  RIVER  AMR  CANALi,  S.  C.  a    (See  CoUaivba  River,  N.  C;  Mo^quxlo 

Creek,  S.  C;  Wateree  River,  S.  C.) 


Appropriations. 

1881,  $22,000,  81,  1033. 

1882,  20,000,  82,  1111. 
1884,  15,000,  84,  1050. 
1886,  18,750,  86,  1035. 
1888,  24,000,  88,  936.  " 
1890,  30,000,  90,  1220, 


Appropriations — Continued. 
1892,     $30,000,  92,  1212. 
1894,      40,000,  95,  1411. 
1896,      48,000,  96,  1173. 
1899,      20,000,  99,  1533. 

Total,   267,750 


a  Between  confluence  of  the  Wateree  and  Congarce  rivers  and  Wateree  Creek  this  waterway  is 
known  as  Wateree  River,  and  above  Wateree  Greek,  aa  the  Catawba. 
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Commerce. 

Importance  of,  88,  938. 

Effect  of  improvement  upon  timber 
trade,  89,  1188. 

Description  of,  93,  1486;  94, 1087;  96, 
1413;  96,  1175;  1900,  1896. 

In  1892-93  the  freight  moved  on  the 
stream  amounted  to  124,182  t.,  98,  1485; 
in  1893-94, 115, 428 1.,  94, 1086; in  1894-95, 
117,690 1.,  96, 1411;  in  1895-96, 134,155 1., 
96,  1172. 

Two  new  transportation  lines  were  es- 
tablished in  1897-98,  98,  1275. 

Contracts. 

1§§6.  R.  Moore,  dredging,  37  cents 
per  c.  y.,  87,  1085. 

!§§§•  C.  C.  Ely,  dredging,  35  to  40 
cents  per  c.  y.,  89,  1187. 

1§90.  L.  S.  Ehrich,  dredging,  37i 
cents  per  c.  y.,  91,  1459. 

Engineers. 

Chief  op  Eno inkers.  Reports,  80, 
125,  132;  81,  167,  179;  82,  162;  83,  170; 
84,  175;  86,  175;  86,  173,  1040;  87,  136; 

88,  131;  89,  154;  90,  138;  91,  173;  92, 
172;  93,  186;  94,  170;  96,  195;  96,  174; 
97, 219;  98, 216;  99,  249;  1900, 283,  291. 

Engineers  in  Charge: 
Capt.  C.  B.  Phillips,  1879-81.     Report, 

80,  916. 

Lt.  Col.  Q.  A.  Gillmore,  1881.     Report, 

81,  1148. 

Capt.  J.  Mercur,  1881-84.  Reports, 
81,  1033;  82,  1110;  88,  870. 

Capt.  F.  A.  Hinman,  1884-«5.  Report, 
84   1049. 

Capt.  W.  H.  Bixby,  1885-89.  Reports, 
86,  1119,  86,  1030,  1041;  87,  1081;  88, 
933. 

Capt.  F.  V.  Abbot,  1889-97.     Reports, 

89,  1182;  90,  1218;  91,  1458;  92,  1211; 
93,  1483;  94,  1084;  96,  1408;  96,  1171; 
97   1458 

Maj.  E.  H.  Ruffner,  1898-1900.  Re- 
ports, 98,  1275;  99,  1532;  1900,  1894, 
1897. 

Capt.  J.  C.  Sanford,  1900-.  Report, 
1900,  1856. 

Assistants: 

J.  M.  Wolbrecht.     Report,  80,  918. 

Capt.  J.  C.  Post.     Report,  81,  1156. 

R.  Whitford.  Reports,  84,  1050;  86, 
1120;  86,  1036,  1043,  1052;  87,  1085;  88, 
936;  89,  1187;  90,  1220;  91,  1460;  93, 
1486;  94,  1086;  96,  1411;  96, 1173;  97, 
1463;  1900,  1859,  1896,  1900. 

Operations.^ 

I  §§4-85.  47,625  c.  y.  dredged,  86, 
1119. 

l§§5-§6.  Drawbridf^e  built  across 
Mosquito  Creek;  13,354  c.  y.  dredged 
from  canal;  also  12  stumps  removed,  86, 
1032. 


l§§6-§7.  9,222  c.  y.  dredged  from 
canal,  diking  and  draining  ground,  87, 
1082, 1083, 1087. 

l§§7-§§.  142  I.  f.  of  U.  S.  canal 
banks  raised,  88,  935. 

l§§§-§9.  1,346  c.  y.  dredged,  89, 
1187. 

l§§9-90.  47,792  c.  y.  dredged,  90, 
1220. 

l§9a-91.  140  snags  and  6,477  c.  y. 
removed  from  the  channel,  and  141  trees 
cleared  from  the  banks,  91,  1460. 

1§91>93.  6,299  c.  y.  dredged,  92, 
1212. 

1§9^93.  Construction  of  a  steam 
dredge  in  progress,  93, 1484.  26,694  c.  y. 
dredged  and  388  1.  f.  rice-land  drainage 
restored,  98,  1486.  Preparations  were 
made  to  saw  lumber  from  timber  land 
purchased  by  the  Government,  offering 
a  more  satisfactory  right  of  way  than  the 
Hopewell  plantation,  93,  I486" 

1  §93-94.  91,230  c.  y.  dredged  and 
about  800  stumps  and  other  obstructions 
removed.  4,258  c.  y.  material  were 
placed  in  embankments,  94,  1087. 

1  §94-95.  122,179  c.  y.  material 
dredged  and  1,930  stumps  and  other  ob- 
structions removed,  96,  1411.  102,065 
f.,  b.  m.,  lumber  sawed  on  Government 
land  and  incidental  work  done  to  prevent 
injury  to  adjacent  rice  fields,  96,  1409. 

1  §95-96.  121,845  c.  y.  dredged  and 
1,102  stumps  and  other  obstructions  re- 
moved. Dump  scows  and  a  steam  wood 
flat  were  constructed  and  the  Daisy  Bank 
Causeway  raised.  289,994  f.,  b.  m.,  lum- 
ber were  sawed.    96,  1173. 

1  §96-97.  187,651  c.  y.  dredged  and 
1,000  stumps  and  other  ol)8tructions  re- 
moved. 216,309  f.,  b.  m.,  lumber  sawed. 
97  1463. 

i§97-9§.  167,305  c.  y.  dredged,  and 
648  stumps  and  other  obstructions 
removed;    118,598  f.,  b.  m.,  lumber  cut, 

98,  1276. 

1  §9§-99.  169,660  c.  y.  dredged,  and 
527  snags  and  other  obstructions  removed, 

99,  1532. 

1§99-1900.  114,765  c.  y.  dredged, 
and  over  1,300  snags  and  other  obstruc- 
tions removed,  1900,  1859. 

Physleal  eharaeterlstles. 

General  features,  86,  1036;  1900, 
1896. 

Projeetf. 

The  original  project  of  1880,  by  Capt. 
Phillips,  for  this  river  proposed  to  pro- 
vide a  good  outlet  through  Mosquito 
Creek  to  Winyaw  Bay,  by  deepening  and 
straightening  this  creek  to  50  f .  width 
and  7  f.  deptn,  and  to  secure  a  safe  and 
unolMstructed  7  f.  navigation  in  the  river 
itself  from  its  mouth  154  miles  up,  and  to 
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Wrights  Bluff,  and  thence  a  similar  5  f. 
navigation  30  miles  farther  to  its  head  in 
the  Congaree  and  Wateree  rivers;  esti- 
mate, $104,427,  80,  918,  919;  86,  1036; 
87,  1081.  A  modified  project  of  1881 
proposed  that  the  first  expenditures 
should  be  to  secure  a  straightened  outlet 
through  Mosquito  Creek  7  miles  long,  30 
f.  wide,  and  6  f.  deep  at  1.  w.  In  1885 
Congress  prescribed  a  reserve  of  $5,000  for 
the  construction  of  a  flood  gate,  if  found 
necessary,  to  keep  out  salt  water  at  the 
upper  end  of  the  canal.  The  total  final 
cost  of  this  work  was  estimatetl  in  1886  at 
$271,300  for  the  outlet  through  Mosquito 
Creek,  and  $75,000  for  the  Santee  River 
proper,  making  $i^46,500  in  all.  Aggre- 
gate appropriated  to  June30, 1889,  $99,750, 
89,  1183. 

The  revise<l  project  of  1889  provided 
for  leaving  the  Mosquito  Creek  Canal, 
which  has  been  completed,  30  f.  wide 
and  3  f.  deep,  for  atimlx^r  route;  cutting 
a  new  canal  between  Estherville  and 
Minim  Creek  large  enough  for  river 
steamerp,  and  snagging  the  entire  river; 
estimate,  $350,000,92,  1211. 


Maj.  Buffner  estimated,  1899,  it  would 
cost  $59,208.07  or  $84,257.23  to  make  the 
improvement  (see  Survey  of  1899);  pref- 
erence given  to  the  route  calling  for  the 
greater  first  cost,  1900,  1902. 

Surreys. 

Examination  ordered  by  act  of  Mar.  3, 
1879,  made,  1880,  under  direction  of  Capt. 
Phillips,  80,  916. 

For  the  reopening  of  the  Santee  Canal, 
ordere<l  by  act  of  June  14,  1880,  made, 
1881,  under  direction  of  Lt  Col.  Gill- 
more,  81,  1148. 

Examination  and  survey  of  the  water- 
ways and  low-lving  marsh  lands  or  rice 
lands  between  the  North  and  South  San- 
tee rivers,  with  view  to  extending  the 
Esthervi lie-Minim  Creek  Canal  in  a  south- 
erly direction  to  Alligator  River,  ordered 
by  act  of  Mar.  3,  1899,  made,  1899,  under 
direction  of  Maj.  Ruffner  (report  favor- 
able), (see  Projects),  1900,  1894,  1897. 

Maps.  84,  1050;  86,  1120;  86,  1039; 
89,  1186^  90,  1220;  96,  1174;  97,  1464. 


SANTIAm  RIVER,  OREO. 


Commerce. 

Limited,  1898,  and  carried  by  the  rail- 
roads, 98,  3048. 

Englneem. 

Chief  of  Engineers.     Report,  98, 510. 

Engineer  in  Charge.  Maj.  W.  L. 
Fisk,  1896-98.     Report,  98,  3047. 

OlHitruetloni. 

Navigation  up  the  stream  obstructed 
at  Jefferson  by  two  drawless  bridges,  98, 
3048. 


Physical  characteiistlcs. 

Description  of.  Tributary  to  the  Wil- 
lamette, al)out  95  miles  above  Portland, 
and  not  navigable  for  several  months  in 
the  year.     98,  3048. 

Surveys. 

Examination  from  Jefferson  to  Willa- 
mette River  ordered  by  act  of  June  3, 
1896,  made,  1897,  by  Capt  Fisk  (report 
unfavorable),  98,  3047. 


SAPELO,  OA.     (See  Doltay,  Ga.) 

SARA  RAYOi;  HARROR,  L.A.     (See  MMmppi  River.) 

SARAIVAC  RiYER,  N.  Y.    (Harbor  of  ReAige,  Inner  Imy.)    (See 

PlatUiburg,  N.  Y, ) 


Encrlneers. 

Chief  of  Engineers.  Report,  9 1 ,  388, 
2938. 

Engineer  in  Charge.  Maj.  M.  B. 
Adams,  1890.     Report,  91,  2939. 


Survey. 

Examination  ordered  by  act  of  Sept. 
19,  1890,  made.  1890,  under  direction  of 
Maj.  Adams  (report  unfavorable),  91, 
2939. 


SARASOTA  RAY,  FLA. 


Appropriations. 

1890,  $5,000,  91,  1652. 
1892,  2,500,  92,  1383. 
1894,  2,500,  96,  1554. 
1896,  2,500,  96,  1332. 
1899,  5,000,  99,  1629. 


Total,  17,500 


€oninieree. 

It  was  evident  in  1898  that  when  the 
improvement  should  be  completed  it 
would  be  commensurate  with  uie  value 
of  the  commerce  as  far  as  the  town  of 
Sarasota,  but  from  this  latter  place  to 
Caseys  Pass  the  value  of  the  commerce 
was  problematical,  98,  1337. 

Description  of,  1900,  2056. 
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Englneeri. 

Chief  of  Enginbbrs.  Reports,  80, 
175;  00,  156;  01,  191;  02,  188;  08,207; 
04,  191;  06,  217;  06, 105;  07,  247;  08, 
241;  00,  280;  1000,  318,  327. 

Enqineers  in  Charge. 

Capt.  W.  M.  Black,  1888-92.  Reports, 
00,  1615;  01,  1651. 

Maj.  J.  C.  Mallery,  1892.  Report,  02, 
1382. 

Lt  D'Armit,  1893.     Report,  08,  1665. 

Maj.  T.  H.  Handbury,  1894-95.  Re- 
ports, 04,  1237;  05,  1553. 

Lt.  Col.  W.  H.  H.  Benyaurd,  1896-98. 
Reports,  06,  1331;  07,  1560;  08,  1337. 

Capt.  H.  Jervey,  189^1900.  Reports, 
00,  1629;  1000,  2a'>4,  2060. 

Capt.  T.  H.  Rees,  1900-.  Report,  1 000, 
2018. 

Assistants: 

D.  B.  Dunn.     Report,  00,  1616. 

J.  H.  Bacon.     Report,  00,  1618. 

W.  H.  Caldwell.  Reports,  1000, 2058, 
2062. 

Operations. 

1891-93.  4,363  c.  y.  dredged,  02, 
1383. 

189S^93.  2,093  c.  y.  dredged,  03, 
1666. 

'1894-95.     13,614  c.  y.  dredged,  06, 
1554. 

1897-98.  10,972  c.  y.  dmlged,  08, 
1337. 

Physical  eharaeteiistlcs. 

Description  of,  00,  1617;  01,  1651; 
1000,  2055. 

Plans.     ( See  Projects. ) 

By  Capt.  Black,  1889,  excavating  a  cnan- 
nel  6  f.  deep  and  100  f.  wide  through  Sar- 
asota Bay  from  Tampa  Bay  to  Sarasota, 
and  3  f.  deep  and  75  f.  wide  from  Sarasota 
toCaseysPass;  estimate,  $37,000, 00, 1618. 


Projects.     (See  Hans. ) 

By  Capt.  Black,  1891,  forming  a  chan- 
nel 5  f.  aeep  at  m.  1.  w.  and  1(X)  f.  wide 
from  Tampa  Bay  to  Sarasota;  estimate, 
$10,000,  01,  1651. 

In  1893,  after  a  close  examination  of 
the  shoal  near  Long  Bar,  a  revised  esti- 
mate of  cost  was  submitted  by  Lt.  D'Ar- 
mit,  making  the  estimated  total  cost  of 
this  improvement  |17,500,  08,  1667. 

Lt.  Col.  Benyaurd,  1896,  proposed  to 
expend  the  appropriation  of  1896,  in- 
tended for  the  improvement  of  the  bay 
from  Tampa  Bay  to  Caseys  Pass,  in 
work  above  Sarasota  in  furtherance  of 
the  project,  06,  1332;  project  modified 
to  provide  for  the  improvement  of  the 
bay  from  Tampa  Bay  to  Caseys  Pass,  in- 
creasing the  estimated  total  cost  of  the 
entire  project  to  $55,000,  08.  1337. 

Capt.  Jervey  estimated,  1899,  it  would 
cost  $27,000  or  $41,000  for  the  betterment 
of  the  channel  connecting  Sarasota  Bay 
with  Lemon  Bay,  with  $1,000  annually 
for  maintenance,  1000,  2061,  2062. 

Surveys. 

Ordered  by  act  of  Aug.  11,  1888,  made, 
1889,  under  direction  of  Capt.  Black,  00, 
1617. 

Examination  and  survey  of  inside  pas- 
sage through  Sarasota  Bay  to  Lemon  Bay, 
Fla.,  ordered  by  act  of  Mar.  3,  1899. 
Examination  made,  1899,  under  direction 
of  Capt.  Jervey,  who  reported  there  was 
no  existing  inside  passage  connecting  the 
two  bays  and  tobuild  an  artificial  passage 
would  not  be  justifiable.  The  Secretary 
of  War  approved,  Oct.  19, 1899,  the  recom- 
mendation of  the  Chief  of  Engineers 
that  the  district  office  be  authorized  to 
make  a  survey  and  report  upon  such  por- 
tion of  the  route  covered  by  his  prelimi- 
nary report  as  connected  the  navigable 
waters  of  Sarasota  and  Lemon  Bays  (re- 
port unfavorable;  see  Projects).  1000, 
2055,  2060. 


SARATOGA   PASSAGE,  1¥ ASH.     {See  f^iTwrnish  Slough.) 

SASANOA  RIVER,   HIE.  (Batli,  Mc,  Gut  opposite).     (See  Kennebec 

River y  Me.;  Portland^  Me.;  Back  Coi^^  Me. ) 


Appropriations. 

1870,  $10,000,  70,  81. 

1871,  6,500,  71,  90. 
1878,  17,000,  78,  39. 

1880,  7,000,  80,  335. 

1881,  5,000,  81,  68. 
1896,  19,000,  06,  565. 


Total,  64,500 

Commerce. 

Obstructions  to,  67,  49,  499;  60,  62. 


Benefit  of  improvement  to  commerce, 
67,  500;  78,  199. 

Commercial  importance  of  the  **Gut," 
78,  199;  70,  254. 

Description  of,  05,  593. 

Contracts. 

1S7S.  J.  Andrews,  rock  excavation, 
70  253. 

is 79.  W.  W.  Wright,  dredging,  30 
cents  per  c.  v.,  70,  253. 

IS  SO.  J.  Andrews,  removing  rock, 
$35  per  c.  y.,  80,  484. 
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1§§1.  G.  W.  Townsend,  removing 
rock,  $36  per  c.  v.,  81.  485. 

1§97.  R.  H.  Roffers,  ledge  excava> 
tion,  $10.48  per  c.  y.  ($9,432),  97,  789. 

1§9§.  Moore  &  Wright,  dredging, 
25  cents  per  c.  y.  ($500),  08,  831. 

Engineers. 

Chief  op  Enoinrers.  Reports,  67, 49 
69,  62;  70,  81;  71,  90;  72,  89;  78,  98 
78,  38;  79,  45;  80,  65;  81,  67;  82,  67 
88,  62;  95,  39;  96,  34;  97,  37;  98,  46 
99,  55. 

Engineers  in  Charge: 

Lt.  Col.  G.  Thorn,  1867-83.  Reports, 
67,  498;  70,  506;  71,  845;  72,  932;  73, 
1064;  78,  196;  79,  252;  (Col.),  80,  333; 
81,  484;  82,  496. 

Col.  C.  E.  Blunt,  1883.    Report,  88, 418. 

Lt.  Col.  D.  P.  Heap,  1895.  Report, 
96,  592. 

Lt.  Col.  A.  N.  Damrell,  1896.     Report, 

96,  565. 

Maj.  R.  L.  Hoxie,  1896-98.     Reports, 

97,  789;  98,  830. 

Maj.  S.  W.  Roessler,  1899.  Report, 
99,  1040. 

Obstructions* 

Draw  of  Arrowsic  Bridge  in  unsatin- 
factory  place,  95,  593. 

Operations. 

l§7a-71.  5,550  c.  y.  dredged;  918 
t.  rock  excavatecl;  2  wrecks  removed,  71, 
845,  846. 

1971-73.  250  c.  y.  rock  excavated, 
72,  932. 

1873-73.    750  c.  y.  rock  excavated, 

78.  98,  1065. 

187§-79.     Ill  J  c.  y.  rock  excavated, 

79,  46,  253. 

lS79-ftO.  185 J  c.  y.  rock  removed 
from  ledge;  11,800  c.  y.  dredged  at  shoal 
above  upper  Hell  Gate;  1,200  t.  stone 
placed  in  jetty,  80,  334. 


1 880-8 1  •  Removal  of  120  c.  y .  rock, 
at$36,  81,  485. 

1881-83.  Removal  of  sunken  ledges 
completed,  82,  497. 

1883-83.  Removal  of  57  c.  y.  rock. 
Improvement  completed  as  originally 
projected.    88,  419. 

1896-97.  113  c.  y.  of  rock  removetl, 
97  789. 

^897-98.  About  700  c.  y.  of  rock 
removed  and  955  c.  y.  dredged.  Beacon 
built  on  jetty,  project  completed.  98, 
830. 

Physical  characteristics. 

Tides,  67,  499. 
Character  of  ledge,  71,  845. 
Velocity  of  current,  71,  846. 
The  *'Gut"  described,  78,  198. 
Description  of,  80,  333;  95,  593. 

Projects. 

By  Col.  Thom,  1870  and  1878,  forma- 
tion of  a  channel  not  less  than  90  f.  wide 
and  from  11  to  12  f.  deep  at  m.  1.  w.,  by 
the  removal  of  rock,  70, 81;  78, 197;  79, 
253;  82,  67.  Project  completed  in  1883 
by  the  expenditure  of  $45,500,  88,  62. 

By  Maj.  Hear>,  1894,  dredging  a  depth 
of  12  f.  at  Carelton  Ledges;  for  widenmg 
the  channel  at  Upper  Hell  Gate  to  125  f. 
with  a  depth  of  12  f. ;  estimated  cost,  in- 
cluding a  l)eacon  on  the  jetty  at  Camp 
Ground,  $19,000,  95,  594. 

Surveys. 

Under  direction  of  Lt.  Col.  Thom,  1867 
and  1878,  67,  499;  79,  253. 

Examination  at  Bath,  from  Augusta  to 
Perkins  Island,  ordered  by  act  of  Aug.  5, 
1886,  87,  22.     (iSee  Kennebec  River,  Me.) 

Survev  onlered  by  act  of  Aug.  17,  1894, 
made,  1894,  by  Maj.  Heap,  95,  593. 

Maps.     80,  334. 


SASSAFRAS  RIYER,  IflD. 


Engineers. 

Chief  of  Enginbeks.  Reports,  85, 
137;  89,  112. 

Enoinebb  in  Chabgs.  W.  F.  Smith, 
U.  S.  agent,  1885-89.  Reports.  85,  912, 
914;  (Maj.)  89,  924. 

Assistants: 
C.  M.  Bird.    Report,  85,  912. 
V.  M.  Newton.     Report,  85,  914 
A.  Stierle.     Report,  89,  925. 

Pliyslcal  characteristics. 

Description  of,  85,  913;  89,  925. 

l^lans 
By  W.  F,  Smith,  1885,  dredged  channel 


75  to  100  f.  wide  and  10  f.  deep  at  m.  1.  w., 
Georgetown  to  Lime  landing;  estimate, 
$56,527,  85,  915,  916. 

By  Maj.  Smith,  1889,  8-f.  channel 
100  f.  in  width,  mouth  to  Fox  Hole  Wharf, 
about  5,000  f. ;  also  turning  basin;  esti- 
mate, $18,000,  89,  926. 

Surreys. 

Above  Georgetown,  ordered  by  act  of 
July  5,  1884. 

Examination  ordered  by  act  of  Aug.  11, 
1888,  made,  1889,  under  direction  Maj. 
Smith,  U.  8.  agent,  89,  924. 
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Approprlal  Ions. 

1868, 

$23,900  (allotted),  69,  33. 
6,039  (allotted),  60,  22. 

1869, 

1870, 

10,000,  70,  43. 

1871, 

10,000,  71,  41. 

1872, 

15,000,  72,  38. 

1873, 

10,000,  73,  39. 

1874, 

10,000,  74,  46. 

1875, 

10,000,  75,  49. 

1876, 

3,000,  76,  36, 102. 

1878, 

2,500,  78,  123. 

1879, 

5,000,  79,  165. 

1880, 

5,000,  80,  2028. 

1881, 

5,000,  81,  2034. 

1882, 

8,000,  82,  2315. 

1884, 

4,000,  84,  1991. 

1886, 

8,000,  86,  1770. 

1888, 

5,000,  88,  1915. 

1892, 

5,000,  92,  2353. 

1894. 

12,000,  95,  2792. 

1896, 

10,000,  96,  2689. 

1899, 

7,000,  99,  2911. 

1900, 

2,500  (allotted),  1900, 

Total, 

176,939 

SArOATrCK  HARBOR,  CONN.     (See  WestpoH  Harbor.) 
SAIJO ATUCK   HARBOR,  IHICH.     (See  Kalamazoo  River,  Mich. ) 

l§97-9§.  W.  A.  Starke,  dredging, 
97,  2915;  98,  2505. 

1899-1900.  Greens  Dredging  Ck)., 
dredging,  99,  2911;  1900,  3887. 

Eng^lneerti. 

Chief  of  Knginebbs.  Reports,  67, 17, 
26;  69,  33;  70,  43;  71,  41;  72,  38;  73, 
39;  74,45;  75,49;  76,102;  77,108;  78, 
123;  79,  165;  80,  217;  81,  295;  82,290; 
88,  297;  84,  299;  85,  321;  86,315;  87, 
283;  88,  256;  89,  302,306;  90,271;  91, 
342;  92,  328;  98,  370;  94,341;  95,379; 
96,  335,  336,  350;  97,  425;  98,  413;  99, 
491,  492;  1900,  555,  556. 

Boards  of  Enoinesbs: 

To  consider  the  project  of  improvement 
as  proposed  by  Capt.  Farquhar.  Board 
approved  and  recommended  the  plan  pro- 
posed, viz,  for  2,700  1.  f.  of  revetment  for 
the  protection  of  the  left  bank  of  the 
river  from  abrasion.  69, 96, 99,  100;  74, 
190.  (Lt.  Col.  Woodruff,  Maj.  Wheeler, 
and  Capt.  Farquhar. ) 

To  examine  harbor  and  recommend 
modification,  if  any,  of  present  plan  of 
improvement.  Boanl  recommended  that 
the  injured  portions  of  present  revetment 
be  restored  and  that  the  river  side  of  re- 
vetment be  protected  by  brush  and  stone. 
75, 258;  76,  ii,  509, 510.  ( Majs.  Houston, 
Wilson,  and  Mansfield. ) 

Engineers  in  Chabge: 

Mai.  J.  D.  Graham,  1855-57;  67,  17; 
76,  ii,  508.  Reporte,  S.  Doc.  42,  35th 
Cong.,  1st  sess.,  pages  99,  175. 

Capt.  F.  U.  Farquhar,  1869-72.  Reports, 
69,  96;  70,  140;  71,  151;  72,  182. 

Capt.  8.  M.  Mansfield,  1872-80.  Re- 
ports, 72, 191;  78,276;  74,190;  75,256; 
76,  ii,  506;  77,  917;  78,  1212;  79,1625; 
(Maj.)  80,  2007. 

Maj.  F.  Harwood,  1880-82.  Reports, 
80,  2027;  81,  2233. 

Maj.  D.  P.  Heap,  1882-83.  Report,  82, 
2314. 

Capt.  D.  W.  Lock  wood,  1883-87.  Re- 
ports, 88,  1828;  84,1989;  85,2084;  86, 
1769;  87,  2196. 

Maj.  S.  M.  Mansfield,  1888-89.  Report, 
88  1914. 

Maj. W.Ludlow,  1889-93.  Reporte, 89, 
2189,  2202;  90,2654;  91,2699;  92,2350; 
98   2874 

Lt.  Coi.  G.  J.  Lydecker,  1894-96, 1898. 
Reports,  94,  2201;  95,  2790;  96,  2686, 
2739*  98   2504. 

Capt.  C.McD.Townsend,  1897.  Report, 
97  2913. 

Capt.  C.  Harding,  1899-.  Reporte,  99, 
2910,  2912;  1900,  3887,  3890. 

Assistants  * 
W.  T.  Casgrain.     Report,  67,  128. 


Commerce. 

Considered  as  a  harbor  of  refuge,  67, 
27,  130;  75,  258;  76,  ii,  509. 

Benefite  of  improvement,  67,  130. 

Justification  of  improvement,  67,  130; 
'76,  ii,  509. 

I^ocal  intereste,  67,  128,  129;  77,  917; 
79,  1626. 

Present  and  future  commercial  proe- 
pecte  of  Saugatuck,  89,  2203,  2204. 

The  harbor  would  be  the  shipping  ix>int 
for  a  large  fruit  area  if  reliable  navigation 
wei-e  afforded,  98,  2875;  94,  2201;  95, 
2790;  96,  2687. 

Shipmente  of  fruit  the  chief  commerce 
of  the  harbor,  1900,  3887. 

Contraeti* 

1§69.  R.  A.  Conolly,  materials  and 
labor;  expired  Oct.  31;  extended  to  Aug. 
30,  1870,  70,  140. 

1§71.  F.  L.  TebeV  materials  and 
labor,  71, 152.  Parkhurst  &  Wilkinson, 
materials,  71,  152. 

I^T:I.  J.  Roost,  materials  and  labor, 
73,  276;  annulled  and  the  work  done  by 
bin  d  labor,  74,  45,  191. 

l^T'l.  Coats  &  Geer,  materials  and 
labor,  75,  256. 

1  § §0.  I.  F.  Geer,  revetment  construc- 
tion, 81, 2234. 

1»§7.  I.  F.  Geer,  brush,  |2.90  per 
cord.  S.  Bedford,  timber,  pile,  and  stone. 
Kelly,  Maus  &  Co.,  iron.     87,  2197. 

1889.  Geer  &  Crawford,  white  pine 
timber,  118.85  i)er  M  f.,  b.  m.  Parkhurst 
&  Wilkinson,  drift  bolte,  2  cente  per  pound. 
89, 2190. 

9207—02 71 
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W.  B.  Gaw.     Report,  78,  277. 
J.  R.  Mayer,  S.  Doc.  42,  36th  Cong., 
Ist  sees.,  p.  96. 

Esllmatcti.     (See  Plans  and  Projects.) 

By  Mai.  Graham,  1857,  piers,  revetr 
ment,  and  dre<Jging,  $64,099.63,  8.  Doc. 
42,  35th  Cone.,  1st  sesB.,  pp.  100,  175. 

By  Maj.  Wheeler,  1869,  piers,  dredg- 
ing in  channel  and  hay,  and  repairs  to 
old  work,  1203,295.80,  67,  132;  74,  190, 
191;  76,  ii,  507,  509. 

By  Capt.  Farquhar,  1869  (see  Board  of 
Enoineers),  revetment,  pier  extension, 
and  dredging,  $86,398.48,  69,  100;  71, 
41,  152;  72,  38,  192;  74,  190;  protection 
of  old  slab  pier,  $6,000,  70, 141;  74,  190; 
76,  ii,  507. 

By  Board  of  Engineers,  1875,  protection 
of  revetment,  $10,000,  75,  259. 

By  Maj.  Mansfield,  1877,  additional 
for  completion  of  existing  project,  $38,- 
458.74,  77,  108,917;  $39,058.74,  79,165, 
1626. 

Operations. 

1  §67-69.    Repairs, «  69,  100. 

1S69-70.  1,200  1.  f.  south  side  pile 
revetment  built,  70,  141;  74,  190;  76, 
ii,  508, 510. 

1  §  7^  7 1 .  Minor  repairs ;  revetment 
on  left  side  completed  to  east  end  of  slab 
pier,  71,  41,  151;  74,  190;  76,  ii,  510. 

l§Tl-ra.  365  1.  f.  built  for  protec- 
tion of  slab  pier;  11,233  c.  y.  dredging, 
72,  38,  182;  74,  190;  76,  ii.  508. 

1§  73-73.  280  1.  f.  south  side  pile 
pier  built;  repairs  to  old  work;  pile  pro- 
tection completed,  78,  39,  276;  74,  190; 
76,  ii,  511. 

1§ 73-74.  Wing  dam  built  in  river, 
243  1.  f.,  74,  45,  191. 

1§ 74-75.  400  1.  f.  north  side  pile 
pier  built  by  hired  labor,  76,  49,  256;  76, 
li,  508,  511. 

1  § 75-76.  334  1.  f.  north  side  pile  re- 
vetment built;  repairs  to  south  pier,«  76, 
ii,  506,  508. 

1876-77.  Repairs  to  old  work;  deck- 
ing, 77,  108,  917. 

1  §  7  7-7§.  Stone  lightered  from  south 
to  north  pier,  78,  123,  1212. 

187§-79.  General  repairs,  79,  165, 
1625. 

1880-§1.  520  f.  of  pile  and  ednng 
revetment  built;  10,818  c.  y.  sand  dredged 
from  lower  reach  of  revetment,  81, 2233. 

l§81-§3.  673  1.  f.  pile  and  edging 
revetment  built;  cut  1,560  f.  long,  24  t. 
wide,  and  12  f.  deep  dredged  uirough 
sand  deposit,  82,  2315. 

l§8l!^-§3.  Minor  repairs  to  south 
pier,  83,  1828. 

1883-84.  175  piles  removed  from 
pile  dike  above  the  bend;  33,890  c.  y.  ma- 


terial dredged  from  bar  at  entrance  and 
channel  between  the  piers,  84,  1990. 

1884-85.  Repairs  to  south  pier, 
pier-head  beacon,  and  inner  work,  86, 
2084. 

188  7-8  8.  Superstructure  reconstruc- 
tion by  hired  labor  completed,  88,  1915. 

1880-90.  25,594  c.  y.  dredged,  90, 
2655. 

1890-91.  6,615  c.  y.  dredged,  91, 
2699. 

1899-93.  47,820  c.  y.  dredged,  and 
gauge  readings  made,  98,  2875,  2876. 

1893-94.  17,706  c.  y.  dredged,  94, 
2201. 

1894-95.  40,000  c.  y.  dredged,  95, 
2790. 

1895-96.  19,000  c.  y.  dredged,  96, 
2887. 

1896-97.  108,388  c.y.  dredged,  97, 
2914. 

1897-98.  24,553  c.  y.  dredged,  98, 
2504. 

1898-99.  11,518  c.  y.  dredged,  99, 
2910. 

1809-19OO.    Dredging,  1900, 3887. 

Physical  charaetertiticft. 

General,  of  Kalamazoo  River,  67, 128, 
130;  69,  100;  78,  278;  76,  ii,  508,  509, 
510. 

Description  of,  89,  2189;  93, 2874;  96, 
2687. 

In  1894,  on  account  of  shoaling,  the 
harbor  was  practically  closed  to  naviga- 
tion, 94,  2201.  In  1896  boats  that  were 
in  the  harbor  were  detained  by  low  depth 
until  a  temporary  channel  could  be  nuule, 
96,  2687. 

Saugatack  and  Douglass  practicailjr 
without  an  outlet,  1900,  to  Lcike  Michi- 
gan, 1900,  3887. 

Plans.     (See  Estimates  and  Projects.) 

By  Capt.  Farquhar,  1869,  revetment, 
pier  extension,  close  piling,  and  dredg- 
mg,  69,  100. 

Maj.  Ludlow  reported,  alter  an  exami- 
nation in  1888,  that  the  harbor  was  not 
worthy  of  improvement  to  the  extent  of 
obtainmg  a  cnannel  of  navigable  width, 
with  a  minimum  depth  of  15  f.  and  re- 
constructing piers,  as  recommended  by 
the  Board  of  Engineers,  89,  2204. 

Private  (corporate  and  private) 
urork. 

Well-constructed  slab  pier  built  by  a 
company  of  manufacturers  and  shippers 
with  a  subscribed  capital  of  $30,000, 
67,  130;  69,  33,  190;  74,  190;  76,  ii, 
509.  Repairs  to,  extension  of,  and  pro- 
tection of  north  pier,  69, 100;  76,  ii,  509. 

Attempt  by  citizens  of  Saugatuck  to 
scour  through  bar  at  channel  mouth,  90, 
2655. 


aDamagCH  by  river  freshet,  69,  99,  100;  76,  li,  509. 
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Projects. 

By  Maj.  Graham,  1857,  parallel  crib 
piers  250  f.  apart;  close  piling  within 
river;  dredging  to  8  f.  in  channel,  8.  Doc. 
42,  35th  Cong.,  let  sees.,  p.  100. 

By  Maj.  Wheeler,  1867,  parallel  crib- 
pier  extension  to  12  f .  of  water;  dredging 
in  channel  and  bay;  estimate,  $203,295.80, 
67,  27,  130,  132;  74,  190;  76,  ii,  509. 

By  Capt.  Farquhar,  1869,  pile  revet- 
ment on  south  side  2,700  f.  m  len^h; 
also  1,600  f.  on  north  side,  770  f.  close 
piling,  192  f.  crib  work,  and  dredging,  at 
an  estimated  cost  of  $86,398,  69,  96,  100; 
74, 190;  76,  ii,  507.  Approved  by  Board 
of  Engineers,  69,  101 ;  76,  ii,  510. 

To  secure  old  slab  pier,  1870,  by  a  fac- 
ing and  backing  of  pile  work,  70,  43, 141; 
76,  ii,  507.  Dredging  outfit  to  be  paid 
for  from  the  appropriations  for  this  and 
other  harbors;  tor  the  improvement  of 
same,  69,  85. 

By  Capt  Mansfield,  1873,  wing  dam 
within  river,  78,  277;  74,  191. 

Defects,  1875,  of  present  plan  of  im- 

?rovement;  discussion  of  various  projects, 
6,  258,  259. 

The  recommendations  of  the  Board  of 
Engineers  of  1875  provided  for  the  exten- 
sive repair  of  revetment  already  built, 
76,  258;  76,  ii,  509;  87,  2196;  91,  2699. 


Lt.  Col.  Lydecker  estimated,  1894,  it 
would  cost  $260,000  to  further  improve 
the  harbor,  with  an  annual  cost  of  $3,000 
for  maintenance,  94,  2203. 

By  Lt.  Col.  Lydecker,  1896,  abandon- 
ing the  lower  part  of  tne  river,  and  for 
making  anew  cut  through  to  Lake  Michi- 
gan to  provide  an  entrance  channel  with 
a  depth  of  12  f.  (see  Kalamazoo  River), 
96,  2688. 

By  Congress,  1899,  for  keeping  the  old 
route  open  until  the  proposed  new  one 
could  be  established,  99,  492. 

Surreys. 

Directed  by  Maj.  Graham,  1856,  S.  Doc. 
42,  35th  Cong.,  1st  Sess.,  p.  95. 

Directed  by  Maj.  Wheeler,  1867-68, 69, 
101;  76,  ii,  508. 

Directed  by  Capt.  Farquhar,  1869-71, 
69,  101;  76,  ii.  510. 

Directed  by  Capt.  Mansfield,  1872, 1876, 
76,  ii,  511. 

Examination  ordered  by  act  of  Aug. 
11,  1888,  made,  1888,  under  direction  of 
Maj.  Ludlow,  89,  2202. 

Survey  of  the  harbor  was  made  in  1894 
by  Lt.  Col.  Lydecker.  94,  2201,  and  an 
examination  was  made  both  in  1895  and 
1896,  by  Lt.  Col.  Lydecker,  95,  2790, 96, 
2687. 


SAUOERTIES  HARBOR,  N.  Y. 


Approprlatlonn. 

1884,  $5,000,  85, 

1886,  15,000,  86, 

1888,  12,000,  88, 

1890,  10,000,  90, 

1892,  5,000,  92, 

1894,  5,000,  95, 

1896,  2,500,  96, 

1899,  2,500,  99, 


700. 
670. 
595. 
701. 
772. 
912. 
766. 
1300. 


Total,  57,000 

Commerce. 

Description  of,  1900,  1495, 1496, 1519, 
1520. 

Contractfi. 

1S§§.  H.  Du  Bois's  Sons,  pile  dike 
construction,  $6.79  per  1.  f.,  88,  596. 

1§S9.  P.  W.  Meyers,  dredging,  15 J 
cents  per  c.  y.;  Wm.  Parrott,  dike  con- 
struction, $8.25  per  1.  f.,  89,  762. 

1S90.  Wm.  Parrott,  dike  construc- 
tion, total,  $7,746,  91,  882. 

1§93.  Wm.  Parrott,  repair  of  dike, 
98,  1020. 

1§95.  W.  D.  Fuller,  repair  of  north 
dike,  at  a  total  cost  of  $1,134,  95,  912. 
J.  P.  Randerson,  dredging,  13,969  c.  y., 
at  16}  cents  per  c.  y.,  96,  765. 

1§96.  F.  Pidgeon,  repair  of  south 
dike,  estimate,  $1,721,  97,  1012. 


Engineers. 

Chibf  of  Engineers.  Reports,  84, 
105;  85,  95;  86,  93;  87,  57;  88,  58;  89, 
72;  90,  64;  91,  82;  92,  86;  98,  93;  94, 
84;  95,  96;  96,  93;  97,  107;  98,  134; 
99,  153,  164;  1900,  174,  188. 

Engineers  in  Charge. 

Col.  J.  Newton,  1884.     Report,  84, 715. 

Lt.  Col.  W.  McFarland,  1885-89.  Re- 
ports, 85, 699;  86,669;  87,660;  88,594. 

Lt.  Col.  G.  L.  Gillespie,  1889-95.  Re- 
ports, 89, 761;  90,699;  91,879;  92,771; 
93,  1019;  94,  734;  95,  910. 

Maj.  H.  M.  Adams,  1896.  Report,  96, 
764. 

Lt.  Col.  Wm.  Ludlow,  1897.  Report, 
97,  1010. 

Maj.  A.  M.  Miller,  1898.  Report,  98, 
1056. 

Col.  J.  W.  Barlow,  1899-.  Reports,  99, 
1299;  1900,  1494,  1518. 

Operationf. 

l§§5-§6.  29,000  c.  v.  dredged  from 
the  har  at  the  mouth  of  the  creek,  86, 
670. 

l§§7-8§.  2,363  1.  f.  of  pile  dike 
built,  88,  595. 

1§§§-S9.  22,646  c.  y.  dredged,  89, 
762. 

1§8I^90.    28,746c.  y. dredged; work 
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continued  upon  pile  and  crib  dikes,  90, 
700. 

1890-91.  Extension  of  north  dike 
in  progress,  91,  880. 

1S91-93.  Extension  of  north  dike 
completed,  92,  772. 

lB9d-93.  Dikes  repaired  and  bowl- 
der removal  in  progress,  98,  1020. 

1  §93-94.  Some  bowlders  removed, 
94,  735. 

1  §95-96.  North  dike  repaired  and 
13,969  c.  y.  dredged,  96,  765. 

1  §96-97.  North  and  south  dikes 
repaired,  97,  1011. 

I  §99-1900.  392  c.  y.  rubblestone 
placed  in  repair  of  old  dike,  1900, 1494. 

Physical  characterlstles. 

A  large  obstructing  sandbar  was  formed 
in  the  upper  part  of  the  creek  bv  a  freshet 
in  the  spring  of  1895,  96,  912.  * 

Description  of,  88,  594;  1900,  1519. 

Plans. 

By  Col.  Newton,  1884,  improvement  of 
the  harbor  by  excavation  of  a  channel 
from  1,900  to  2,500  f.  long,  100  f.  wide, 
and  7  f.  deep  at  m.  1.  w. ;  also  construction 
of  two  parallel  dikes;  estimate,  $41,000 
to  $46,000,  84,  716;  85,  699;  86,  669; 
87,  662. 

Private  and  corporate  work. 

Dredging  by  State  of  New  York,  86, 
670;  87,  661. 


Projects. 

By  Lt  Col.  McFarland,  1887,  forma- 
tion of  a  channel  300  f .  wide  and  8  f .  deep 
at  m.  I.  w.,  by  the  construction  of  jparal- 
lel  dikes  2,300  f.  long,  with  dredging  in 
the  channel  between  the  dikes  if  necesf- 
sary;  estimate,  $62,000,  87,  662-  92,  771. 

By  Congress  for  repairs  of  aikee  and 
removal  of  rocky  points  near  the  shore 
end  of  the  nortn  dike  to  the  extent  of 
$5,000,  98,  1020. 

In  1898  Maj.  Miller  estimated  it  wouM 
cost  $5,000  biennially  for  maintenance^ 
98,  1066. 

Col.  Barlow  estimated,  1899,  it  won  Id 
cost  $7,465  with  $2,000  annually  for  main- 
tenance, for  further  improvement  from 
south  dike,  and  $44,685,  with  $2,500  an- 
nually for  maintenance,  for  a  12-f.  chan- 
nel toward  harbor  head  (see  Survet/s), 
1900,  1619. 

Surreyp. 

Ordered  by  act  of  Aug.  2,  1882.  made, 
1886,  under  ciirection  of  Uol.  Newton,  86, 
699. 

Examination  and  survey  from  sonth 
dike  to  the  "Point  of  Rocks,"  ordered  bv 
act  of  Mar.  3,  1899,  made,  1899,  by  O*!, 
Barlow  (report  favorable;  see  I^rqjed4) 
1900,  1518. 


SAUOIJS  RIVER,  HI  ASS.     (See  Lynn  Harbor,  Mass.) 


Commerce. 

Description  of,  93,  790. 

Englneeri. 

Chief  of  Engineers.     Report,  93,  62. 

Engineer  in  Charge.     Lt.  Col.  S.  M. 
Mansfield,  1893.     Report,  93,  789. 


Physical  characteristics. 

Description,  93,  790. 

Survey. 

Examination  ordered  by  act  of  Julv  13, 
1892,  made  by  Lt.  Col.  Mansfield,  'l892 
(report  unfavorable),  93,  790. 


SAUK  RAPIDS,  IHIIVIV.     (See  Mississippi  River  above  Falls  of  St.  Anthony.) 

SAIJK  RIYER,  WIS.     (See  Port  Washington  Harbor.) 

SAUL.T  STE.  niARIE  CANAL.     (See  St.  Marys  River y  Mich.) 

SATANMAH,  OA.,  AMD  FERNAMDIMA,  FLA.  (Inside  water 

route  betureen).     (See  Jekyl  Creek,  Ga.) 


A  pproprlatlons. 

1892,  115,000,  93,  1607. 
1894,  20,000,  95,  1518. 
1896,  14,000,  96,  1301. 


Total,  49,000 

Commerce. 

Commercial  interests  to  be  affected  by 
the  improvement,  92,  1323. 

Descriptionof,  98, 1605;  96,1517;  99, 
1591;  1900,  1954,  1955. 


The  route  of  great  value  to  the  coast- 
ing trade,  93,  1605. 

The  freight  carried  in  1891  amounted 
to,  156,000  t,  valued  at  $2,787,000,  and 
41,000  passengers  were  carried,  93,  1606. 
In  1894  the  value  of  the  commerce  was 
$2,230,000,  and  36,000  passengers  were 
carried,  95,  1517.  In  1896  the  approxi- 
mate value  of  the  commerce  was$2, 000,000, 
96,  1301. 

Contracts. 

1 S9  3.    Atlantic  Contracting  Co. ,  jetty 
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oonstraction;  mattresBes,  99  cents  per  s. 
y.;  riprap  stone,  $3.59 per  c.  y.  ($19,680), 
08,  1607. 

1895.  W.  T.  Graynor,  jetty  construc- 
tion; mattresses,  $1  per  s.  y.;  fascines, 
$1.65  per  c.  y.;  pile  work,  $1.50  |)er  1.  f.; 
fender  piles,  $50  per  cluster;  tiepilen,  $20 
per  group;  sawed  timber,  $25  per  1,000  f., 
B.  M. ;  iron  bolts,  5  cents  per  pK>und;  rip- 
rap stone,  $3.05  per  c.  y.  ($48,000),  05, 
1518. 

1§06.  R.  R.  Moore,  dredging,  10 
cents  per  c.  y.  ($7,500),  07,  1538. 

Engineers. 

Chibp  op  Eng tneers.  Reports,  0 1 , 1 85 ; 
02,  181;  08,  198;  04,  182;  05,  206;  06, 
185;  07,  1236;  08,  230;  00,  265;  1000, 
303. 

Engineers  in  CnAROB: 

Capt.  O.  M.  Carter,  1891-97.  Reports, 
02,  1309,  1311;  08,  1604;  04,  1206;  05, 
1515;  06,  1299;  07,  1535. 

Capt.  C.  E.  Gillette,  1898-.  Reports, 
08,  1318;  00,  1590;  1000,  1953. 

Operations. 

l§93-93.  17,170s.  y. mattresses  and 
1,252  c.  y.  riprap  stone  placed  in  training 
wall,  08,  16a5. 

1  §94-95.  29,844  c.  y.  dredged  from 
Jekyl  Creek.  10,61 6  s.  y.  mattresses,  and 
1,873  c.  y.  riprap  stone  placed  in  position 
at  the  mouth  of  Jekyl  Creek.  A  cluster 
of  piles  w^as  driven  at  the  outer  end  of  the 
traming  wall,  and  ranges  marking  dredged 
cuts  set  up.     05, 1516,  1517. 


l§97-9§.  112,453  c.  y.  dredged,  08, 
1319. 

Phjrsleal  eliaraeterlttlcss 

Description  of,  02,  1311;  06,  1299. 

Plan. 

By  Capt.  Carter,  1891,  to  establish  a 
continuous  channel  not  less  than  7  f .  deep 
at  m.  1.  w.  between  Savannah,  Ga.,  and 
Fernandina,  Fla. ,  by  dredging,  bank  revet- 
ment, and  spur-dam  construction  at  Ro- 
merly  Marsh,  Mud  River,  Little  Mud 
River,  and  Jekyl  Creek;  estimate,  in- 
cluding annual  cost  of  maintenance  after 
completion  of  the  Romerlv  Marsh  and 
Mua  River  improvements,  $195,000,  02, 
1323. 

Project. 

By  Capt.  Carter,  7-f.  channel  at  m.  1. 
w.,  by  the  improvement  of  Romerly 
Marsh,  Mud  River,  Little  Mud  River, 
and  Jekyl  Creek  by  dredging  and  con- 
struction of  closure  dams  and  training 
walls  of  brush  mattresses  loaded  with 
riprap  stone;  estimate  $1(^.000,  provided 
the  funds  should  be  available  at  once, 
08,  1605. 

Surreys. 

Survey  ordered  by  act  of  Sept,  19, 1890, 
made,  1891,  under  airection  of  Capt.  Car- 
ter, 02,  1311. 

Examination  made,  1894,  by  Capt  Car- 
ter, 04,  1208. 

Maps.    00,  1590. 


SAYANIVAH,  OCK1IIIJL.OEE,  FLINT,  AND  CHOCTAHTHATCHEE 

RIVERS. 

Appropriation. 

1852  (survey),  |10,000,  act  Aug.  30. 


SAVANNAH    RITER,  OA.a     (See  Choctawhatcliee  River,  Fla,;  Hiwcaseey 

Savannah,  and  Tennessee  rivers, ) 

Parts.  Appropriationfl. 

A  .—Savannah  River  and  Harbor,  Ga fl,  004, 563. 58 

B.— At  and  below  Savannah,  Qa 5, 416, 000. 00 

C— Above  Augusta,  Ga 59, 000. 00 

D.— Savannah  to  Aueusta,  Ga 266, 000. 00 

£.— Spirit  Island  to  the  cruflsiug  uf  the  Charleslou  &  Savannah  Kwy.  Co 

Total , 6,743,663.58 

Pari  A. — Savannali  River  and  Harbor,  Oa. 


Appropriations. 

1826,    $50,000.00,  act  May  18. 
18.32,      25,000.00,  act  July  3. 

1833,  8,430.62,  act  Mar.  2. 

1834,  30,000.00,  act  June  28. 

1835,  20,000.00,  act  Mar.  3. 


Approprlatlon»-^ontinued. 

1838,    115,000.00,  act  July  7. 

1852,    610,000.00,  survey,  act  Aug.  30. 

1852,     40,000.00,  act  Aug.  30. 

1855,    161,000.00,  act  Mar.  3. 

1872,      50,000.00,  72,  653. 


a  See  alRO  Hlwassec,  Savannah,  and  Tennessee  rivers,  canal  to  connect.  Surveys — Reports:  Feb.  21, 
1827,  estimate,  $30,389.60;  Feb.  11,  1853,  estimate,  9210. 4'27.  Canal  to  connect  with  Tennessee  River. 
Survey— Report,  Jan.  18, 1832.    (H.  Doc.  482,  56th  Cong..  2d  sess.) 

f>  For  survey  of  Savannah,  Ockmulgee,  Flint,  and  Chattahoochee  riven. 
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Appropriations — Continued. 
1873,    $50,000.00,  78,  70. 
1874,0  243,132.96,  74,78;  78,673;  70, 

742. 

1875,  70,000.00,  75,  83;  78, 573;  70, 

742. 

1876,  62,000.00,  76,  70;  78,  573;  70, 

742. 

1878,  70,000.00,  78,  77, 573;  70,  742. 

1879,  100,000.00,  70,  97,  743. 


Total,  861,430.62 

Commerce. 

Demands  of,  78,  572;  70,  740. 
Laiif^e  increase  of,  78,  746. 
Benefits  of  improvement  to,  78,  573, 
574. 

Contracts. 

1§55.  H.  S.  Wells,  removal  of  ob- 
structions, 73,  7:i4;  76,  441. 

1  §  7  d.  D.  S  ymons,  removal  of  obstruc- 
tions, 73,  734,  749. 

Ill 73.  B.  Maillefert,  removal  of  ob- 
structions; City  of  Savannah,  dredging, 
35 and  76  cents  per  c.  v.,  73,  734,  735,  749. 

1 8 79.  American  DredgingCo. ,  dredg- 
ing, 25  cents  per  c.  y.,  76^  ii,  32. 

1§76.  D.  Symons,  driving  piles,  77, 
374. 

I§y7.  City  of  Savannah,  dredging, 
24  cents  per  c.  y.;  American  Dredging 
Co.,. dredging,  77,  373;  78,  574. 

1  §  78.  American  Dredging  Co. ,  dredg- 
ing, 40  cents  per  c.  y.,  78,  674;  Ameri- 
can Dredging  Co.,  dredging,  14}  cents 
per  c.  y.,  70,  744. 

1870.  D.  V.  Howell,  construction  of 
dam;  contract  extended,  70,  741. 

Engineers. 

Chief  op  Engineers.  Reports,  66,  3; 
71,  71;  72,  65,  66;  73,  69;  74,  77;  75, 
83;  76,  69;  77,  67;  78,  77;  70,  96,  99. 

Boards  op  Engineers: 

Convened  Feb.  3,  1853,  to  consider  a 
project  for  the  removal  of  ol)8truction8 
in  the  Savannah  River  at  a  place  called 
the  "wrecks**  and  the  improvement  of 
said  river.  The  Ixjard  recommend:  (1) 
to  deepen,  widen,  and  straighten  the 
channel  over  the  "wrecks;'*  (2)  to  close 
the  channel  between  Fig  and  Hutchin- 
sons  islands;  (3)  to  build  a  jetty  at  the 
lower  end  of  Fig  Island;  (4)  to  build  de- 
flecting work  above  King  Islaud;  (5)  to 
dredge  at  Tyl)ee  Knoll  and  such  other 
pointe  as  might  l>e  necessary.  73,  737. 
(Prof.  Bach,  Capt.  Bowman,  and  Lt. 
Gilmer. ) 

Convened  at  New  York  June  8,  1875, 


a  $198,182.96  was  appropriated  for  the  relief  of  Henry  S.  Wells  for  work  done  by  bim 
with  the  Secretary  oi  the  Treasury  in  1866,  act  of  February  27, 1874. 


to  take  into  conflideration  and  report  apon 
the  general  subject  of  the  improvement 
of  Savannah  River  and  Haroor.  The 
board  coincided  with  the  views  expressed 
by  the  engineer  in  chai^  in  his  report  of 
Aug.  28, 1873.  The  board  reported  that  a 
crib  dam  at  the  Cross  Tides  wonld  be 
preferable  to  a  deflecting  jetty,  but  the 
appropriation  being  smsdl  the  jetty  waa 
recommended  as  a  temporary  device. 
Report  76,  437.  (Col.  Tower  and  Lt 
Cols.  Wright,  Newton,  and  Qillmore. ) 

Engineers  in  Charge: 

Lt  Mansfield,  1836-37;  78,  737. 

Maj.  Q.  A.  Gillmore,  1872-88.  Re- 
ports, 72,  653;  78,  734,  751;  74,  ii,  6; 
75,  li,  32;  76,  432;  77,  373;  78,  572; 
79,  740. 

AflSISTAMTS: 

Capt  W.  Ludlow.    Report,  72,  655. 

Capt.  D.  P.  Heap.    Report,  78,  749. 

E.  8.  Gould,  76,  ii,  34. 

Capt  J.  C.  Post  Reports,  77,  373, 
374;  78,  572. 

G.  Daubcney,  78,  572. 

S.  L.  Fremont,  79,  97.  Report,  79, 
746. 

J.  P.  Carson.     Report,  79,  750. 

» 

Efitimates.  (See  Plans  and  Projeds.) 
I  By  Maj.  Gillmore,  removal  of  obstruc- 
tions and  dredging,  $128,700,  72,  655. 

By  Capt  Ludlow,  removal  of  obstruc- 
tions, the  wreck  of  the  Geoiigia,  and 
dredgmg,  $149,800,  72,  659. 

By  Maj.  Gillmore,  dredging,  $60,000, 
78,  740;  jetty  at  Cross-Tides,  $36,000, 
78,  741;  crib  dam,  dredging,  and  bulk- 
head, $481,320,  78,  747;  76,  434;  78. 
573. 

By  Capt  Heap,  dredging,  $9,100,  78, 
749. 

By  J.  P.  Carson,  improvement  of  the 
Savannah  above  Augusta,  $188,875  and 
$285,090,  79,  749,  762. 

By  Lt.  Col.  Gillmore,  improvement  of 
the  Savannah  from  Augusta  to  Trotters 
Shoals,  $45,000  and  $124,000,  79,  749. 

Operations. 

1804-9.  Piles  driven  in  channel 
between  Hutchinson  and  Argyle  islands, 
73,  737. 

1§  85-37.  Deepening  channel  over 
"The  Wrecks,"  78,  737. 

1  §  5  3-54 .  Fig  Island  Channel  closed, 
78,  737,  738. 

l§55-56.  Obstructions  at  ''The 
Wrecks"  removed,  78,  737,  738. 

l§56-57.  Deflecting  work  built 
from  end  of  King  Island,  78,  738. 

under  oon  tract 
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1  §65-66.  Bemoval  of  wrecks,  cribs, 
and  other  obstructions,  78,  734. 

1§  73-73.  Removal  of  obstructions 
and  dredging,  78,  734,  735. 

lS7a-74.a  55,309  c.  y.  dredged  at 
Fort  Pulaski,  57,688  c.  y.  dredged  at  El- 
ba Island,  2,436  c.  y.  dredged  at  ''The 
Wrecks,"  and  2  wrecks  and  1  loaded 
lighter  removed,  74,  77. 

l§74-75.  99,992  c.  y.  dredged  at 
Fort  Pulaski,  19,634  c.  v.  dredged  at  Elba 
Island,  27,103  c.  y.  dredged  at  "The 
Wrecks,"  61,054  c.  y.  dredged  at  Garden 
Bank,  76,  ii,  32,  33. 

l§75-76.  18,349  c.  y.  dredged  at 
Fort  Pulaski,  9,850  c.  y.  dredged  at  King 
and  Hutchinson  islands,  189,348  c.  y. 
dredged  at  "The  Wrecks,"  7,995  c.  y. 
dredged  at  Garden  Bank,  76,  69,  70. 

l§76-77.  6,395  c.  v.  dredged  at 
Fort  Pulaski,  25,047  c.  y.  dredged  at  King 
and  Hutchinson  islands,  115,189  c.  y. 
dredged  at  "The  Wrecks,"  12,012  c.  y. 
dredged  at  Oyster  Bed,  186  1.  f.  of  tem- 
porary dam  destroyed,  and  crib  removed, 
77,  67,  68,  373,  374. 

l§77-7§.  17,471  c.  y.  dredged  at 
Fort  Pulaski,  10,948  c.  y.  dredged  at 
Ovster  Bed,  78,  574. 

"l87§-79.  27,131  c.  v.  dredged  at 
"The  Wrecks,"  and  553  1.  f.  of  dam 
built  79,  96,  97,  741,  746. 

Physical  characteristics. 

General  description,  78,  738,  739;  76, 
ii,  36;  79,  748,  750,  756. 

Bise  and  fall  of  river,  78, 736;  79,  748. 

Distance  to  which  salt  water  ascends 
the  stream,  76,  ii,  34,  35. 

Method  of  gauging  described,  78,  574, 
79,  97.  742. 

Freshets,  79,  748. 

Plans.    (See  Estimates  and  Projects, ) 

By  Lt  Mansfield,  1836-37,  to  construct 
a  dam  across  the  Cross-Tides  between 
Hutchinson  and  Argyle  islands,  78,  737. 

By  Capt.  Mackay,  1849,  system  of  piers 
to  be  placed  so  as  to  diminish  the  breadth 
of  the  inlet  and  outlet  of  Back  River,  78, 
737. 

Bv  Lt.  Smith,  1849,  closing  the  chan- 
nel between  Fig  and  Uutchii^n  islands 
and  the  construction  of  2  jetties,  78,  737. 

By  Capt.  Ludlow,  removal  of  the 
wreck  of  the  Georgia  and  other  obstruc- 
tions from  the  channel,  and  dredging, 
72,  659. 

By  Maj.  Gillmore,  dredging  at  Cross- 
Tides  and  the  construction  of  a  jetty 
from  the  end  of  Argyle  Islands,  78,  740. 


By  Capt.  Heap,  channel  125  f.  wide 
and  12  f.  deep,  78,  749. 

By  J.  P.  Carson,  improvement  of  the 
Savannah  from  Augusta  to  Andersonville, 
and  from  Andersonville  up  the  Tugaloo 
River  to  Browns,  a  distance  above  Au- 
gusta of  150  miles,  79,  749. 

By  Lt.  Col.  Gillmore,  improvement  of 
the  river  from  Augusta  to  Tutter's  Shoals, 
64  miles,  79,  749. 

Private  and  corporate  i^ork. 

City  of  Savannah  expended  |200,000 
in  dredging  and  removal  of  obstructions. 
(See  OperaUcms.)    72,  656;  78,  734. 

Projects.    (See  Estimatea  and  Plans, ) 

By  Board  of  Engineers,  1853:  (1)  to 
widen,  deepen,  and  straighten  the  chan- 
nel over  "The  Wrecks;"  (2)  to  close 
channel  between  Fig  and  Hutchinson  is- 
lands; (3)  to  build  a  jetty  at  lower  end 
of  Fig  Island;  (4)  to  build  deflecting 
work  above  Kings  Island;  (5)  dredging, 
78,  737,  738. 

By  Maj.  Gillmore,  removing  obstruc- 
tions from  channel  below  Fort  Jackson 
and  opposite  upper  end  of  Elba  Island, 
and  dred^ng,  72,  653. 

By  Mai.  Gillmore,  closing  Croas-Tides 
by  a  crib  dam,  enlarging  waterway  at 
city  front  and  Fig  Island,  new  bulkhead 
above  Kensey's  Mills,  and  dredging;  es- 
timate, 1481,320,  78,  741-747.  For  ( 1 )  a 
temporary  jetty  from  lower  end  of  Ar- 
gyle Islands  450  f.  long;  (2)  deepening 
waterway  between  Kings  and  Hutchin- 
son islands;  (3)  dredging  along  city 
front;  (4)  opening  a  new  channel  near 
south  bank  of  river,  below  Fig  Island; 
(5)  increasing  depth  of  present  channel 
abreast  of  Elba  Island;  (6)  the  widening 
of  present  channel  northeast  of  Fort  Pu- 
laski; estimate,  $70,000,  76,  ii,  34;  76, 
432,  441.  Approved  by  Board  of  Engi- 
neers, 76,  444. 

By  Lt.  Col.  Gillmore,  submerged  dam, 
composed  of  riprap  resting  on  a  mattress 
of  fascines  or  a  brush  and  timber  founda- 
tion, 78,  77,  573. 

Surveys. 

Included  in  Coast  Survey,  1855,  78, 
740. 

By  Capt  Ludlow,  1872.  Beport,  72, 
655. 

Resurvey,  1873,  78,  748. 

Examination  above  Augusta  by  J.  P. 
Carson,  1878.    Reports,  79,  747,  750. 

Map.  Sketch  showing  cross-section  of 
dam,  79,  742. 


a  Total  amount  dredged  in  187^-74  stated  as  166,500  c.  y.,  79,  97, 740. 
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Appropriations. 

1880,  $66,000,  80 
65,000,  81 
200,000,  82 
200,000,  84 
150,000,  86 
180,000,  88 
350,000,  90 
318,750,  92 

1893,  1,000,000,  98 

1894,  975,000,  96 
866,250,  95 

5,000,  96 
360,000,  97 
450,000,  98 
250,000,  99 


1881, 
1882, 
1884, 
1886, 
1888, 
1890, 
1892, 


1895, 
1896, 
1897, 
1898, 
1899, 


941. 

1083. 

1150. 

1104. 

1094. 

1012. 

1263. 

1251. 

1644. 

1459. 

1469. 

1224. 

1499. 

1295. 

1563. 


Total,  5,415,000 


Commerce. 

Present  and  prospective,  81,  1075, 
1087. 

Increase  consequent  upon  improve- 
ment, 88,  1011. 

Effect  of  past  improvements  upon  com- 
merce and  navigation,  89,  1226;  90, 
1251    1252 

Description  of,  93,  1542;  94, 1136;  96, 
1462  (Beaufort  Harbor,  96,  1523) ;  96, 
1220;  97,  1497;  99,  1562;  1900,  1916. 

The  increase  in  the  amount  of  the  ex- 
ports since  1873  proportional  to  the  cube 
of  increased  channel  depth  during;  the 
same  period,  and  the  annual  saving  in 
freight  rates  alone  due  to  the  increased 
depth  amounts  to  more  than  the  total 
sum  spent  by  the  United  States  in  the 
improvement  of  the  harbor,  98, 1543;  94, 
1136;  96,  1466;  96,  1221. 

Contracts. 

I  §79.  R.  C.  McKay,  dam  construc- 
tion, 80,  942. 

1§§0.  American  Dredging  Co., 
dredging,  14  cents  per  c.  y.,  81,  1083. 

1§§1.    M.  Bangs,  material,  82, 1148. 

1§§SI.  Dickerson  &  Paulson,  dredg- 
ing, 16  cents  per  c.  v.,  82,  1160.  E.  T. 
Bangs,  wing-dam  and  training- wall  con- 
struction, 83,  900.  Dickerson  &  Paulson, 
dredging,  16 J  cents  per  c.  y.,  88,  900. 

1884.  J.  F.  Gaynor,  training- wall 
and  wing-dam  construction,  86,  1203. 
P.  S.  Ross,  dredging,  17i  cents  per  c.  y., 
86,  1204. 

1886.  J.  F.  Gaynor,  wing-dam  con- 
struction, 38  cents  per  s.  y. ;  mattress,  $3 
per  c.  y.  for  stone;  aredging,  19  cents  per 
c.  y.,  87,  1159. 

1888.  P.  8.  Ross,  dredging,  18}  cents 
perc.  y.,  89,  1228. 

1889.  W.  T.  Gaynor,  training-wall 
construction,  $3. 19  per  c.  y .  for  stone,  $1 .  29 


per  c.  y.  for  oyster  shells,  and  63  cents 
per  s.  y.  for  mattress  work,  89,  1228. 

1893.  P.  S.  Ross,  dredging,  16  cents 
per  c.  y.;  revetment,  |40  (|1, 220,000). 
Atlantic  Contracting  Co.,  jetty  work;  mat- 
tresses, 96  cents  per  s.  y.;  fsuscines,  $1.<>0 
per  c.  y.;  pile  work,  $1.60;  cluster  piles, 
$50  per  cluster;  tie  piles,  |20  per  group; 
sawn  timber,  $30  per  1,000  f.  B.  M.;  iron 
bolts,  6  cents  per  lb. ;  riprap  stone,  $2.95  per 
c.  y. ;  large  stone,  $2.60  per  t.  ($1,686,500) . 

98,  1546. 

1 896.  Atlantic  Contracting  Co. ,  jetty 
work;  mattresses,  95  cents  per  s.  y.;  Ist 
class  stone,  $3.90  per  t.;  2d  class  stone, 
$3.90  per  t. ;  3d  class  stone,  $3.60  per  c.  y, 
and  4th  class  stone,  $2.76  per  c.  y. 
($836,000),  97,  1500  (contract  annulled 
Oct.  3,  1899) ,  1900,  1916.  R.  R.  Moore, 
dredging,  13  cents  per  c.  v.  ($162,600), 
97,  1600. 

1900.  G.  T.  Warner,  dredging  in- 
side route.  Savannah,  Ga.,  to  Beaufort, 
S.C.,9cent8  per  c.y.($49,500), 1900,1919. 

Ennineers. 

Chief  op  ENaiNEEBS.  Reports,  80, 
127;  81,  171,  180;  82,  167, 176;  83, 175; 
84,183;  86,  182;  86,  182;  87,  146,  164; 
88,  138, 143;  89, 158, 164, 367, 1286, 1287, 
1291;  90,  142,  1258;  93,  190;  94,  174; 
96,  198,  207;  96,  177;  97,  224;  98,  221; 

99,  256;  1900,  292,  306. 

Boards  of  Engineers: 

Convened  at  New  York  July  25,  1879, 
by  8.  O.,  No.  36,  C.  of  E.,  to  report  upon 
further  improvement  of  Savannah  River 
and  harl)or.  Report,  80,  946.  (Cols. 
Tower  and  Newton  and  Lt.  Col.  Gill- 
more.) 

Convened  at  Washinprton,  Nov.  10, 1888, 
by  S.  O.,  No.  50,  to  examine  and  report 
upon  project  by  Lt.  Carter  for  improve- 
ment of  the  Savannah  River  from  the  dam 
at  Cross  Tides  to  the  st'a.  Report,  89, 
1236.  (Lt  Cols,  (lillespie  and  King  and 
Maj.  Post.) 

Convened  at  Savannah,  Apr.  1,  1889, 
by  S.  O.,  No.  13,  to  establish  the  harbor 
lines  of  Savannah  Harbor.  Report,  89, 
1289.  (Col.Craighill,  Capt.  Bixby,  and 
Lt.  Carter.) 

Convened  at  Savannah,  Ga.,  Sept.  22, 
1898,  by  S.  O.,  No.  21,  to  critically  examin^^ 
and  report  upon  the  present  project  for 
the  improvement  of  Savannah  Harbor 
and  the  steamboat  channel  between  Beau- 
fort, S.  C,  and  Savannah,  Ga.,  and  t*> 
suggest  such  changes  as,  in  its  opinion, 
may  be  necessary  to  accomplish  the  im- 
provement desired.  Report,  1900, 1922. 
(Mais.  C.  B.  Sears,  W.  H.  Bixby,  and  T. 
W.  Symons. ) 
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Engineers  in  Charge: 

Col.  Q.  A.  Gillmore,  1872-88.  Reports, 
80,  933,  948;  81,  1074;  82,  1142,  1167; 
88,  893;  84,  1098;  85,  1195;  86,  1086; 
87,  1150;  88,  1057,  1059. 

Capt.  O.  M.  Carter,  1888-97.  Reports, 
88, 1005, 1012;  89, 1220,  12:M,  1282, 1285; 
90,  1245,  1259;  91, 1491, 1506;  92, 1243; 
98,  1536;  94,  1129;  95,1449,  1521;  96, 
1211*  97  1493. 

Capt.  C.  E.  Gillette,  1898-.  Reports, 
98,  1291;  99,  1559;  1900,  1913. 

Absiotants: 

S.  L.  Fremont.  Reports,  80,  944;  81, 
1083;  82,  1169. 

Capt.  B.  D.  Green.  Report,  82,  1150- 
1167. 

Lt.  T.  N.  Bailey.  Reports,  88,  900; 
84,  1104. 

Capt.  J.  C.  Post.     Report,  83,  904. 

Lt.().  M.  Carter.  Reports,  85,  1204; 
86,  1094;  87,  1160;  88,  1058,  1063. 

A.  S.  Cooper.  Reports,  89,  1228;  90, 
1253. 

E.  A.  Giesler.  Reports,  89,  1231;  90, 
1265,  1298;  94,  1138;  96,  1227. 

Operationi. 

l§79-§0.  170,359  c.  y.  dredged  at 
Front  River,  Garden  Bank,  Elba  Island, 
cut  in  Old  King's  Island  Jetty,  and  new 
channel  at  "The  Wrecks;"  186  1.  £.  of 
apron  foundation  laid  and  1,108  c.  y.  stone 
placed  on  Cross  Tides  dam  superstructure; 
425  1.  f .  of  south  channel  apron  dam  com- 
pleted, 80,  936,  939. 

1§W<>-§1.  Cross  Tides  dam  com- 
pleted; gap  through  Old  King's  Island 
Jetty  widened  to  70  f.;  work  continued 
on  south  channel  submerged  dam;  268,220 
c.  y.  dredged  at  various  localities  from 
Cross  Tides  to  Tybee  Roatls,  81,  1081. 

lM§l-§3.  2,638  c.  y.  stone  added  to 
Cross  Tides  dam;  two  brush  and  stone 
wing-dams,  aggregating  650  1.  f.,  built  be- 
tween city  front  and  tig  Island;  113,701 
c.  y.  dreiiged;  5,000  1.  f.  of  deflecting 
jetty  built  at  Fig  Island ;  three  closing 
dams  built  between  Elba  and  Ix>ng  islands, 
aggregating  3,249  1.  f.,  82,  1146,  1148. 

lliS3-§3.  8,935  1.  f.  of  brush  and 
stone  dam  built;  73,669  s.  y.  log  and 
brush  mattress  and  21,095  c.  y.  riprap 
stone  used  in  repairs  to  old  work;  135,456 
c.  y.  dredged,  83,  898. 

18§3-»4.  79,616  c.  y.  dredged  from 
crossings  l)etween  Spirit  Island  and  Ve- 
nus Point,  also  from  channel  at  "The 
W  recks ; ' '  dam  No.  23  strengthened ;  wing- 
dam  No.  25  completed;  wing-dams  No.  14 
and  29  commenced;  2,000  1.  f.  of  wing- 
dam  No.  13  completed,  84,  1101. 

1§«I4-S5.     98,114  c.  y.  dredged  at 


"The  Wrecks"  and  the  Upper  Flats;  log 
mattress  apron  placed  upon  Cross  Tides 
dam ;  Fig  Island  Jetty  raised  to  5  f .  above 
1.  w.;  6  wing-dams  built  at  Upper  and 
Lower  flats  and  Long  Island  crossing; 
2,700  1.  f.  of  dam  built  between  Quaran- 
tine Station  and  Oyster  Bed  Beacon,  85, 
1200. 

l§§5-§6.  38,474  c.  y.  dredged  from 
reaches  between  Savannah  and  Long 
Island;  1,600  f.  of  dam  No.  31  raised  to 
m.  1.  w.  level;  Cross  Tides  dam  repaired; 
closure  dams  at  Philbuck's  Cut  and  Big 
Gap  brought  up  to  m.  h.  w.  level,  86, 
1091. 

1  S90-§ 7.  121,093  c.  y.  dredged  from 
channels  between  Savannah  and  Tybee 
Knoll;  40,980  s.  y.  of  mattress,  39,053  c.  y. 
brush,  and  17,241  c.  y.  of  stone  placed  m 
jetties  and  dams  in  their  extension  and 
repair,  87,  1152-1154. 
I  1887-li8.  818  c.  y.  brush  fascines 
and  429  c.  v.  stone  placed  in  the  training 
walls,  88,  1009. 

1888-89.  8,108c.  y.  stone  and  92,922 
s.  y.  mattress  placed  in  training  wall; 
187,671  c.  y.  dredgetl,  89,  1230. 

1889-90.  3,924  c.  v.  riprap  stone,  310 
c.  y.  of  shells,  495  c.  y.  of  brush  fascines,  and 
17,666  s.  y.  log  and  brush  mattress  plac^ 
in  Fig  Island  and  Oyster  Bed  training 
wall;  31,551  c.  y.  dredged,  90, 1249, 1250. 

1890-91.  72,178  s.  y.  of  log  and 
brush  mattress  and  26,  KM)  c.  y.  of  riprap 
stone  used  in  construction  of  1,984  1.  f.  of 
training  wall;  1,245 1.  f.  of  brush  and  pile 
spur  dam  built  at  Elba  and  Jones  islands; 
532  1.  f.  of  pile,,  brush,  and  stone  closing 
dam  built  at  Duck  Puddle;  933  piles  and 
7,492  c.  y.  of  stone  used  in  southern  Elba 
Island  training  wall;  396,144  c.  y.  dredged 
from  the  channels  at  ocean  &teamsnip 
wharves.  Garden  Bank,  Wrecks  Channel, 
Upper  Flats,  and  Tvbee  Knoll,  91, 1495. 

1891-93.  683  c.  y.  of  stone  placed 
upon  crest  of  Oyster  Bed  training  wall; 
6,818  c.  y.  of  brush  and  680  c.  y.  of  stone 
used  in  completion  of  Klba  and  Jones 
Island  spur  aams;  35,506  c.  v.  dredged 
from  the  channel  at  Tybee  knoll,  92, 
1247. 

1 893-93.  There  were  put  into  the 
various  works  during  the  year  63,688  c.  y. 
fascines,  240,708  s.  y.  mattresses,  8,059  c.  y. 
stone,  302,027  f.  b.  m.,  6  by  10  inch  tim- 
ber, 33,399  lbs.  of  iron  bolts,  and  3,128 
piles.  488,518  c.  y.  were  dredged.  98, 
1540. 

1893-94.  There  were  put  into  the 
works  during  the  year  699,536  s.  y.  mat- 
tresses, 99,192  c.  y.  fascines,  57,633  c.  y. 
stone,  325,299  f.  b.  m.,  6  by  10  inch  tim- 
ber, and  33,153  lbs.  of  iron  bolts.    26,964 
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1.  f.  of  pile  work,  or  7,703  pilee,  were  con- 
stnicted;  5  barges  were  sunk  to  close 
openings  in  Big  Gap  and  Philbricksdams; 
978,096  c.  y.  dredged,  2,400  f.  b.  m.,  of 
sawed  timber,  276  e.  y.  of  riprap  stone, 
3,401  logs,  and  35  piles  were  removed 
from  dams,  wharf  at  Fort  Oglethorpe, 
and  from  crib  obstructions — ^alT  by  hired 
labor.  A  steam  bolster  was  also  con- 
structed by  hired  labor.   94, 1134. 

l§94-d6.  413,350  s.  y.  mattresses, 
40,289  c.  y.  fascines,  48,950  c.  y.  riprap 
stone,  74,fc6  f.  b.  m.,  6  by  10  inch  tim- 
ber, and  9,621  lbs.  of  iron  bolts  were 
placed  in  the  works  during  the  year.  644 
piles  were  driven,  1,866,723  c.  y.  dredged, 
31  day  marks,  to  mark  the  river  channel, 
placed.    05,  1455. 

1  §95-96.  9,976  c.  y .  mattresses,  4,953 
c.  y.  fascines,  13,125  c.  y.  riprap  stone, 
3,290  f.  b.  m.,  6  by  10  inch  timoer,  and 
383  lbs.  iron  bolts  placed  in  the  various 
works.  38  piles  were  driven,  2,128,067 
c.  y.  were  dredged,  old  wrecks  and  crib 
obstructions  removed  from  the  channel. 

96,  1217-1218. 

l§96-97.  218,320  s.  y.  mattresses, 
17,710  c.  y.  4th-class  stone,  11,850  f.  b.  m., 
sawed  timber,  1,632  lbs.  iron  bolts,  736 
1.  f.  pile  work,  and  16  clusters  of  fender 
piles  constructed  and  placed  in  the  va- 
rious works.  143,641  c.  y.  dredged  from 
the  harbor,  and  133,698  c.  y.  dredged 
from  Ramshom  Creek  and  Wrights  River. 

97,  1495-1496. 

1  §97-9§.  46,637  s.  y.  mattresses  and 
8,211  c.  y.  4th-class  stone  placed  in  the 
detached  extension  of  the  Oyster  Bed 
training  wall.  306,413  c.  v.  were  dredged 
from  Wrights  River  and  Marsh  Island 
channel.    98,  1293. 

1  §98-99.  427,749  c.  y.  dredged,  99, 
1561. 

1§99-1900.  971,289  c.  y.  dredged 
from  inside  route  between  Savannah,  Ga., 
and  Beaufort,  S.  C,  1900,  1915. 

Physical  cliaraet eristics. 

Description  of  the  river,  88,  1063. 

Table  of  wind  directions  and  velocities 
from  1871  to  1886,  88,  1067. 

Physical  elements  of  Front  River  and 
North  Channel,  1890,  91,  1509. 

Description  of,  93,  1540;  95,  1456- 
1460  (channel  to  Beaufort,  95, 1522) ;  96, 
1222;  97,  1497-1498;  98,  1292-1294;  99, 
1561. 

Current  observations,  94,  1141;  96, 
1228—1229. 

Tidalob8ervations,88, 1067;  94,1134- 
1141;  96,  1222-1228. 

Ebb  and  flood  volumes  gauged,  94, 
1142-1144;  96,  1229-1236. 


Channel  depths,  velocities,  and  sec- 
tional areas,  96,  1237-1242. 

Projects. 

From  1826  to  1873,  inclusive,  $449,473.68 
was  appropriated,  including;  relief  claims, 
and  applied  to  closing  channel  between 
Hut<;hmson  and  Argyle  islands  and  Fig 
Island,  deepening  channel  over  the 
wrecks,  removing  obstructions,  and  in 
dredging,  78.  734,  737. 

By  Col.  Gillmore,  1873,  formation  of  a 
channel  from  Tybee  Roads  to  Savannah 
City,  with  a  h.  w.  depth  of  22  f.,  to  be 
accomplished  by  construction  of  a  crib 
dam  closing  the  Cross  Tides  and  a  short 
bulkhead  on  Hutchinsous  Island;  widen- 
ina;  the  waterway  at  the  city  front  and  Fiff 
Isumd,  and  by  deepening,  widening,  and 
strengthening  the  channel,  by  dredging, 
at  various  points  between  the  city  and 
Tybee  Roads;  estimate,  $481,320, 78, 741, 
747;  80,  933;  82,  1142. 

Project  modified  in  1879  by  a  supple- 
mentary plan  for  the  improvement  of  the 
north  channel  of  the  river  from  the  head 
of  Elba  Island  to  the  head  of  Long  Island 
by  a  low  dam  across  the  upper  end  of 
the  south  channel  and  by  dams  closing 
lateral  channels  and  providing  shore  pro- 
tection where  necessary,  80,  948,  957. 

Boani  of  Engineers  of  1879  recom- 
mendied  approval  of  project,  80,  947. 

The  esti matted  cost  of  supplementary 
project  covere<l  by  estimate  for  project  of 
1879,  80,947;  82,  1143. 

Froml874  to  1881,  inclusive,  $714, 132.96 
was  appropriated  on  the  projects  of  1873 
and  1879,  82,  1145. 

The  project  of  1882  comprised  those  of 
1873-79  and  provided  foradtditional  works 
with  a  view  to  rendering  the  improvement 
permanent  by  raising  the  dam  at  Crosa 
Tides  to  ordinary  h.  w. ;  for  dredging  in 
reach  of  Front  River  from  Cross  'fides  to 
city;  increasing  width  of  channel  oppo- 
site city  to  600  and  650  f . ;  construction  of 
training  wall  at  Fig  Island;  elevation  of 
south  cnannel  dam;  the  improvement  of 
shallow  reaches  l)etwoen  Jones  and  Elba 
islands  by  construction  of  spur  jetties  and 
wing  dams;  closing,  by  dams,  the  cross 
channels  l)etween  Elba  and  Cocks  Pen 
Island;  constniction  of  jetty  from  Jones 
Island,  Red  Light  Beacon,  and  for  protec- 
tion of  St.  Michaels  ('hannel  by  similar 
work;  also  shore  protection  and  dredging; 
estimate,  $730,000,  82,  1143,  1144,  1145; 
84, 1099;  86,  1087;  87,  1150. 

The  project  under  which  operations 
were  conducted  from  1887  to  1889  was 
submitted  by  Col.  Gillmore,  1887,  and 
provided  for  a  depth  of  28  f.  from  the 
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dty  of  Sayannah  to  the  sea.  The  princi- 
pal features  of  the  project  were  (1 )  to  en- 
laige  Drakee  Oat  to  a  width  of  200  f . ;  (2) 
to  enlarge  the  channel  south  of  Kings 
Isliuid  to  400  f.  width,  and  to  close  the 
Cross  Tides;  (3)  to  build  a  training  wall 
from  the  lower  end  of  Marsh  Island  to 
Kinzeys  Point,  to  enlaiye  the  river  at  the 
dty  to  a  widtn  of  600  f.  by  cutting  off  a 
part  of  Hutchinsons  Island,  and  to  con- 
nect the  ends  of  the  Garden  Bank  wing 
dams  by  a  training  wall  extending  from 
the  old  dry  dock  to  a  point  above  Fig 
Island  Light;  (4)  to  close  the  South  Chan- 
nel below  the  mouth  of  St.  Augustine 
Creek;  (5)  to  connect  the  ends  of  the 
wing  dams  between  the  head  of  Elba 
Island  and  the  Oyster  Beds  by  trainins 
widls,  extending  about  3  miles  eastward 
from  the  Oyster  Beds,  for  the  improve- 
ment of  the  channel  across  Tvbee  Knoll; 
(6)  to  construct  a  detached  breakwater, 
rising  to  2  f .  above  m.  h.  w.  and  extend- 
ing from  shoal  water  between  the  mouths 
of  Calibogue  Sound  and  New  River  in  a 
southeasterly  direction  to  deep  water 
across  the  bar;  to  construct  a  south  jetty, 
extending  from  the  north  end  of  Tybee 
Island  in  a  northeasterly  direction  to  deep 
wateracroes  the  bar,  this  jetty  to  be  at  h.  w. 
at  its  inner  end,  sloping  down  to  half  tide 
at  500  f .  out  and  retaining  that  height  to 
the  inner  18  f.  curve  of  the  bar;  beyond 
that  point  to  be  an  apron  course  only, 
width  between  the  jellies  at  outer  21  f. 
curve  to  be  about  2,500  f . ,  at  the  inner  18  f . 
curve  about  5,500  f.;  (7)  to  dredge  a 
channel  at  least  300  f .  wide  and  28  f .  deep 
at  m.  h.  w.  from  the  city  to  the  sea,  the 
dredged  material  to  be  deposited  on 
ban^s  or  behind  training  walls;  (8)  to 
construct  stone  protection  at  various 
points;  estimate,  $6,660,000.  88,  1006, 
1007. 

In  1890  operations  were  continued  un- 
der a  revised  project  submitted  by  Lt. 
Carter,  providing  for  a  channel  depth  of 
26  f.  at  m.  h.  w.  from  the  city  to  the  sea, 
this  to  be  secured  by  the  following  opera- 
tions: The  enlargement  of  Drakes  Cut  as 
indicated  in  the  original  project;  the  en- 
tire or  partial  removal  of  Kings  Island 
with  a  view  to  turning  additional  vol- 
umes into  Front  River  and  thereby  some- 
what increasing  the  velocities;  the  con- 
struction of  a  deflecting  jetty  from  Argyle 
Island;  the  partial  removal  of  Marsh 
Island  and  closing  up  the  channel  north 
ofit,  with  a  view  to  throwing  the  entire 
flow  into  the  enlarged  southern  channel 
and  thus  doing  away  with  the  disadvan- 
tages incident  upon  two  channels;  a  train- 
ing wall  from  the  lower  end  of  Marsh 


Island  to  Kinzeys  Point,  and  the  widen- 
ing of  the  unduly  contracted  region  be- 
low Kinzeys  Point;  a  training  wall  in 
the  vicinity  of  Grarden  Bank  in  order  to 
properly  contract  the  river  there;  spur 
jetties  or  bank  protection  in  the  lower 
portion  of  Wrecks  Channel  for  the  same 
purpose;  dredging  a  channel  26  f.  deep  at 
m.  h.  w.  from  the  city  waterworks  to  the 
sea;  a  deflecting  jetty  running  out  toward 
South  Channel  from  Mackeys  Point  in 
order  to  divert  a  greater  ebb  volume  into 
North  Channel;  the  removal  of  a  portion 
of  Dam  15;  the  closing  of  Duck  Puddle 
in  order  to  render  permanent  the  im- 
provement of  North  Channel  near  the 
lower  mouth  of  Duck  Puddle;  the  con- 
struction of  training  walls  and  shore  pro- 
tection in  the  concave  bend  near  Spirit 
Island,  between  wing  dams  in  North 
Channel,  and  between  Lower  Flats  and 
Oyster  Beds,  with  a  view  of  obtaining  a 
strong  ebb  flow  of  uniform  mean  veloaty 
throughout;  dredgingsouth  of  Oyster  Beds 
with  a  view  to  obtaming  cross-sectional 
areas  of  about  45,000  s.  f.  for  mean  ebb 
outflow,  in  order  to  induce  a  stronger  flow 
through  the  southern  opening  and  thence 
over  Tybee  Knoll;  estimated  cost  of  this 
improvement,  $3,500,000,  90,  1261, 1263; 
01,  1492;  92,  1244. 

By  Capt.  Carter,  1894,  extension  of  the 
Ovster  Bed  training  wall  and  construction 
oi  a  detached  part  parallel  to  the  currents 
along  the  axis  of  the  shoal  between  Tybee 
Roads  and  Calibogue  Sound;  estimate, 
$992,250,  if  the  amount  would  be  made 
available  at  once,  95,  1459.  The  whole 
amount  was  not  made  available,  96, 1213. 

In  1896  the  project  for  the  improve- 
ment of  a  steamboat  channel  between 
Sayannah  Harbor  and  Beaufort,  S.  C. 
(dredging  74.  channel,  m.  1.  w.,  by  way 
of  Rams  Horn  Creek  and  Wrighte  Kiver, 
and  construction  of  a  dam  in  the  latter 
stream ;  esti  mate,  $  1 06, 700 ) ,  was  included 
in  the  project  for  the  improvement  of  the 
foniier  ulace,  96,  1213. 

Board  of  Engineers  submitted  report, 
1898,  of  its  examination,  with  suggestion 
that  action  ]ye  taken — 

To  remove  Cross  Tides  dam;  to  main- 
tain all  other  existing  training  walls, 
dams,  and  dikes;  to  do  necessary  dredg- 
ing to  obtain  and  maintain  a  channel 
from  Savannah  to  the  sea  suitable  for 
vessels  of  24  f.  draft  at  m.  h.  w.,  deposit- 
ing all  dredged  material  outside  the  limits 
of  the  river;  to  establish  and  maintain  3 
mooring  stations  between  Sayannah  and 
the  sea;  to  open  and  maintain  a  steam- 
boat channel  of  sufl&cient  width  and  7 
feet  draft  at  L  w.  from  Beaufort,  S.  C,  to 
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Savannah,  Ga.,  by  way  of  Mud  River; 
and  to  open  and  maintain  a  small-boat 

riesage  of  20  f.  width  and  3  f.  depth  at 
w.  through  the  dikes  and  training  walls 
near  the  foot  of  Elba  Island,  1900, 1927. 

§ur¥ey§. 

River  gauging,  1879,  80,  939. 

Tidal  observations,  1880,  80,  940. 

Ordered  by  act  of  Mar.  3,  1881,  made, 
1882,  under  direction  of  Lt.  Col.  Gill- 
more,  82,  1152. 

From  Cross  Tides  to  the  Bar  ordered 
by  act  of  Aug.  5,  1886,  87,  154. 

Examinations  ordered  by  act  of  Aug.  5, 
1886,  made,  1886,  under  direction  of  Col. 
Gillmore,  88,  1057. 

Survey  ordered  by  act  of  Aug.  5,  1886, 
made,  1887,  under  direction  of  Col.  Gill- 
more,  88,  1059. 

Hydrographic  survey  of  Savannah  River 
from  Cross  Tides  to  the  sea,  90,  1263. 

Survey  to  determine  whether  the  dam- 
age to  the  Vernezobie  Freshet  Bank  in 
1887  was  caused  by  the  work  at  Cross 
Tides,  and  whether  the  maintenance  of 
said  bank  is  essential  to  the  success  of  the 
work  at  Cross  Tides,  and  to  determine  the 


cost  of  so  constructing  bank  as  to  confine 
the  water  of  said  river  to  its  bed,  ordered 
by  act  of  Aug.  11, 1888,  made,  1889,  under 
direction  of  Capt.  Carter. 

Survey  for  a  channel  7  f .  deep  at  m.  1.  w. 
ordered  by  act  of  Aug.  17,  1894,  made  by 
Capt.  Carter,  1895  (see  Projects),  95, 1521. 

Examination  of  the  channel  made,  and 
a  detailed  survey  of  the  river  commenced, 
1894,  94,  1134;  survey  completed,  1895, 
96,  1455.  Local  detailed  surveys  of  the 
harbor  made,  1895,  95,  1455.  Detailed 
examinations  of  the  channel  were  made, 
1896,  under  the  direction  of  Capt  Carter, 
96   1218. 

Survey  made,  1900,  by  Capt  Gillette, 
1900,  1915. 

Maps: 

River  from  Savannah  City  to  Tybee 
Roads,  80,  940. 

Chart  of  Cross  Tides,  81,  1082. 

Of  river,  82,  1150;  88,  898;  84,  1106; 
85,  1202. 

Of  river  and  harbor,  87, 1158. 

88,  1012,1072;  89,  1226,  1284;  90, 
1302;  92,  Atlas,  49-57;  93,  1546;  94, 
1136,1152;  96,  1464;  96, 1244;  99,  1566. 
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Appropriations. 

1880,  116,000,  80,  959. 

1881,  8,000,  81,  1104. 

1882,  15,000,  82,  1175. 
1892,  10,000,  98,  1556. 
1894,  6,000,  95,  1472. 
1896,  3,000,  96,  1252. 
1899,   1,000,  99,  1572. 


Total,  59,000 

Commerce.  « 

In  1892-93  the  freight  carried  was  val- 
ued at  $350,000,  93,  1555;  in  1899  the 
freight  amounted  to  5,570  tons,  valued  at 
$19^),310,  1900,  1932. 

Contracts. 

1§!I0.  Anderson  &  Blaisdell,  dam 
construction  and  removal  of  obstructions, 
81,  1104. 

1§§3.  W.  H.  Browne,  rock  removal 
and  wing-dam  construction,  83;  913. 

1§92.  W.  H.  Walsh;  rock  excava- 
tion, $4.25  per  c.  y.;  fascines,  |1.50  per 
c.  y.;  riprap  stone,  $2.75  per  c.  y.;  clear- 
ing river,  |35  per  20  miles  ($9,950)  93, 
1556. 

Engineers. 

Chief  of  Engineers.  Reports,  80, 
129;  81,  174;  82,  169;  83,  178;  84,  185; 
85,  185;  86, 184;  87,  148;  88,  140;  89, 
160,  164;  90,  143,  147;  93,  192;  94,  177; 


95,  201;  96,  180;  97,  228;  98,224;  99, 
269;  1900,  296. 

Engineers  in  Charge: 

Col.  Gillmore,  1872-87.  Reports,  80, 
958;  81,  1103;  82,  1174;  83,  911;  84, 
1110;  85,  1213;  86,  1100;  87,  1172. 

Lt.  O.  M.  Carter,  1888-97.  Reports, 
88,  1031;  89,  1241;  90,  1365,  1484; 
(Capt),  93,  1554;  94,  1164;  95,  1470; 

96,  1250;  97,  1506. 

Capt.  C.  E.  Gillette,  1898-.  Report, 
98,  1301;  99,  1571;  1900,  1930. 

Assistants* 

Capt.  B.  b.  Greene.  Reports,  81, 1104; 
82   1175 

Lt.  T.  N.  Bailey.     Report,  83,  913. 

Capt.  J.  C.  Post.     Report,  83,  914. 

Lt.  F.  V.  Abbot.     Report,  85,  1214. 

W.  R.  Curtis.     Report,  88,  1032. 

G.  W.  Brown.     Report,  90, 1498, 1526. 

R.  S.  Burnett.  Reports,  95,  1472;  96, 
1252. 

Operations. 

l§§a-81.  722  c.  y.  rock  and  gravel 
removed,  81, 1103. 

1881-§2.  3,365  c.  y.  rock  and  35  c.  y. 
gravel  remove<i,  and  1,800  c.  y.  riprap 
dams  built,  82,  1174. 

1882-83.  439  c.  y.  rock  excavated 
and  6,669  s.  y.of  mattress  and  1,726  c  y. 
of  stone  employed  in  \^'ing-dam  construc- 
tion, 83,  912. 


REPORTS   OF   CHIEF   OF  ENGINEERS,   U.  8.  ARMY. 
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l§§3-§4.  302  c,  y.  ledge  rock  re- 
moved, 84,  1110. 

1S93-93.  2,018  c.  y.  fascines,  1,186 
c.  y.  riprap  stone  used  in  t)ie  repair  and 
construction  of  dams,  341  c.  y .  rock  exca- 
vated, and  48  miles  of  river  bank  cleared, 
08,  1555. 

1  §94-95.  85  c.  y.  rock  excavated; 
2^860  8.  y.  mattresses  laid  with  1,310  c.  y. 
riprap  stone  on  works  of  direction;  about 
150  ODstructions  removed  from  river  and 
banks,  96,  1471. 

l§95-96.  390  8.  Y-  mattresses,  325  c. 
y.  fascines,  462  c.  y.  nprap  stone  used  in 
the  construction  and  repair  of  dams;  378 
c.  y.  rock  removed,  96,  1251. 

1  §96-9  7.  6  c.  y.  rock  removed  and 
30  c.  y.  stone  used  in  the  repair  of  dams, 
97  1507 

i  §99-1900.  2,030  c.  y.  rock  and 
over  4,000  overhanging  trees,  snags,  and 
other  obstructions  removed,  training  dike 
built  at  Bush  Rock  Landing,  and  repairs 
made  to  dikes  at  Little  Rapid  Gap, 
Stephens,  Falls,  Marquarts  Hay  Landing, 
Little  River,  Scotts  Shoals,  and  just  above 
Bush  Rock  Landing,  1900,  1931. 
ProJeetM. 

By  Col.  Gillmore,  1879,  improvement 
of  Savannah  River  from  Augusta  to  head 
of  pole-boat  navigation  on  the  Tugaloo, 
a  distance  of  154  miles,  by  formation  of  a 
3-f.  channel  30  f.  wide  from  Augusta  to 


Trotters  Shoal,  64  miles,  and  removal  of 
rocks,  snags,  and  similar  obstructions 
for  the  remaining  distance;  estimate, 
$46,000,  80,  958,959;  87,  1172. 

Further  appropriations  not  recom- 
mended, because  the  cost  of  the  penna- 
nent  improvement  of  the  river  would  be 
disproportionate  to  the  requirements  of 
commerce,  87,  1173. 

By  Lt.  Carter,  1890,  establishing,  be- 
tween Petersburg  and  The  Locks,  a  down- 
stream channel  12  to  25  f.  wide  and  navi- 
gable during  ordinary  summer  1.  w.  for 
pole  boats  drawing  2  f.,  and  for  an  up- 
stream channel,  navigable  under  the  name 
conditions,  for  pole  Doats  drawing  1.3  f. 
of  water;  this  to  be  obtained  by  removal 
of  logs  and  overhanging  trees,  excavation 
of  rock,  sand,  and  gravel,  and  construc- 
tion of  training  walls  to  increase  the  flow 
of  water  through  the  sluices;  estimate, 
$63,000,  90,  1366. 

Examination  made  above  Augusta, 
1878,  under  direction  of  Col.  Gillmore, 
79,  447-450. 

Ordered  by  act  of  Aug.  11,  1888,  made, 
1890,  under  direction  of  Lt.  Carter,  90, 
1525. 

Examination  made,  1893-94,  by  Capt. 
Carter,  94,  1165. 

Maps.    86,  1094. 


Part  D.— Savannah  River,  Savannah  to  Augusta,  Oa. « 


Appropriations. 

1881,  $15,000,  81,  1090. 

1882,  25,000,  82,  1173. 
15,000,  84,  1109. 
15,000,  86,  1100. 
21,000,  88,  1029. 
25,000,  90,  1327. 
35,000,  92,  1256. 
15,000,  95,  1467. 
15,000,  96,  1247. 
20,000,  99,  1570. 
64,000,  1900,  1930. 


1884, 
1886, 
1888, 
1890, 
1892, 
1894, 
1896, 
1899, 
1900, 


Total,  265,000 

Commerce. 

Increase  in  commerce  and  saving  in 
freight  rates  due  to  improvement,  88, 
1028. 

Rail  and  mill  freight  rates  on  cotton 
from  1885  to  1890,  91^  1523. 

Commerce  and  navigation,  92,  1255. 

Freight  rates  reduced  about  20  per  cent 
by  the  improvement  completed.  Com- 
merce in  1892-93  had  increased  up  to 
that  time  at  the  rate  of  $10  for  every 
dollar  spent  in  improvement  of  the  river 
by  the  fj.  8.    98,  1550. 


The  5  steamers  engaged  on  the  river 
in  1897-98  carried  freight  valued  at 
$1,730,000,  98,  1300. 

Value  of  freight  carried  in  1898-99  by  4 
steamers  was  $2,862,015,  and  3,000,000  f. 
B.  M.  of  timber,  value  $210,000,  were 
rafted  down  the  river,  99,  1569. 

Freight  valued  at  $3, 500,000  was  carried, 
1899-1900,  by  3  steamers,  and  5,000,000 
f.  B.  M.  of  timber,  value  $150,000,  were 
rafted  down  the  river,  1900,  1929. 

Contracts. 

IS §3.  J.  E.  Walter,  wing-dam  con- 
struction, 88,  908. 

1SS4.  £.  H.  Gaynor,  wing-dam  con- 
struction, 85,  1211. 

1§§6.  J.  F.  Gaynor,  wing-dam  con- 
struction, 87,  1170. 

1§§§.  M.  A.  Sweeny  &  Bro.,  repair- 
ing snag  boat,  $10,400,  89,  1241. 

1S89.  W.  T.  Gaynor,  riprap  stone, 
$2  per  c.  y.;  fascines,  70  cents  per  c.  y., 
90,  1327. 

1891.  J.  F.  Gaynor,  construction 
and  repair  of  wing  dams  and  shore  pro- 
tection, $1.29  per  c.  y.  for  mattress  and 
$2.69  per  c.  y.  for  stone,  92,  1256. 


a  Survey— Report,  Jane  28, 1S54,  estimate  <65,000.    (H.  Doc  No.  482, 66th  Cong.,  2d  sesB.) 
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1S93.  A.  J.  Twiggs,  constTuction  of 
wing  dams  and  shore  protection;  mat- 
tresses, 74  cents  per  c.  y. ;  stone,  $1.74 
per  c.  y.  ($12,510),  08,  1551.  Part  of 
this  work  under  this  contract  was  done 
by  the  Government  at  the  contractor's 
expense,  04,  1159. 

Engineers. 

Chief  of  Enginbebs.  Reports,  80, 132 ; 
81,  173;  82,  168;  83,  177;  84, 184;  85, 
184;  86,  183;  87, 146;  88, 139;  80,  159; 
00,  142;  01,  180;  02,  176;  08, 191;  04, 
176;  06,  200;  06, 179;  07,  227;  08,223; 

00,  257;  1000,  294. 

Engineers  in  Charge: 

Col.  Q.  A.  Gillmore,  1872-87.  R*»porte, 
81,  1088,  1090;  82,  1171;  88,  905;  84, 
1107;  86,  1207;  86,  1098;  87,  1165. 

Lt.  O.  M.  Cartt^r,  1888-97.  Reports, 
88,  1026;  80,  1237;  00,  1324,  1328;  01, 
1519;  02,  1253;  (Capt.)  08,  1547;  04, 
1158;  06,  1465;  06,  1245;  07,  1503. 

Capt.  C.  E.  Gillette,  1898-.  Reports, 
08,  1299;  00,  1567;  1000,  1928. 

Assistants: 

S.  L.  Fremont.     Report,  81,  1094. 

Capt.  B.  D.  Greene.     Report,  82, 1173. 

Capt.  T.  N.  Bailey.  Reports,  88,  909; 
84, 1109. 

Capt.  J.  C.  Post.     Report,  88,  910. 

Lt.  O  M.  Carter.  Reports,  86,  1212; 
87   1172. 

Lt.  F.  V.  Abbot.  Reports,  86,  1211; 
87   1171. 

W.  R.  Curtis.     Report,  88,  1029. 

G.  W.  Brown.     Report,  00,  1322. 

F.  C.  Armstrong.     Reports,  00,  1363; 

01,  1525;  02,  1257. 

R.  S.  Burnett.  Reports,  03, 1551;  04, 
1161;  06,  1468;  06,  1248. 

Operatlon§. 

l§§l-§2.  Snag  boat  built;  144  snags 
and  logs  and  141  trees  removed  from 
river  bed,  82,  1172. 

1  §  §  3-8  3.  5  wing-dams  built,  averag- 
ing 275  f.  in  length;  snags,  piles,  and  flat- 
bc«t  wrecks  removed,  83,  906,  907. 

1§§3-S4.  117  snags  and  piles,  and 
45  trees  removed  from  the  river,  84, 1108. 

l§§4-§5«  2  wing-dams  built  and  2 
completed  at  Course's  Bar;  5  wing-dams 
built  at  Sand  Bar,  Ferry  Bar,  and  4  at 
Blue  House  Bar;  358  snags,  11  stumps,  and 
386  trees  removed^  86,  1210. 

1§§6^87.  Wing-dams  built  at  Blue 
House  Bar  and  Course's  Bar;  259  Iocs  and 
snags  and  596  leaning  trees  removed  from 
river  between  Savannah  and  Mason's 
Ferg,  87,  1167,  1171,  1172. 

1S89-90.  244  snags  and  stumps  re- 
moved from  the  channel,  and  120  trees 
from  the  bank;  4,572  c.  y.  fascines  and 


1, 158  c.  y.  stone  placed  in  spur  dams,  00, 
1326. 

1  §99-91.  353  snags  removed  from 
the  channel,  and  3,443  overhanging  trees 
cleared  from  the  banks,  01,  1521. 

1891-93.  2,179  c.  y.  brush  faacines 
and  1,382  c.  y.  of  stone  used  in  oonstroc- 
tion  of  spur  dams,  and  2,682  c.  y.  of  brash 
fascines  and  1,969  c.  y.  of  stone  used  in 
repairs  to  old  work,  02,  1254. 

1893-93.  9,536  logs  and  other  ob- 
structions removed  from  the  river  and 
banks,  08, 1549. 

1893-94.  5,682  c.  y.  fasdnee,  5,152 
c.  y.  stone  put  into  the  works  by  contract, 
and  1 ,549  c.  y.  fascines  and  1,589  c.  v.  stone 
by  the  Government.  About  700  sna^ 
and  other  obstructions  removed  from  the 
river  and  banks.    04, 1160. 

1894-95.  About  2,800  snaes  and 
other  obstructions  removed;  9,5§4  c  y. 
dredged;  956  piles  driven;  2,344  1.  f.  pile 
work  wattled;  3,880  s.  y.  mattresses  and 
1,430  c.  y.  fascines  used  intheconstniction 
of  spur  dams,  06,  1466.  • 

1895-96.  About  30  logs  and  other 
obstructions  removed;  2,825  c.  y.  dredged; 
86  piles  driven;  4361.  f.  pile  work  watUed; 
332  s.  y.  mattresses  and  56  c.  y.  stone  used 
in  the  construction  of  spur  dams,  06, 
1246. 

1896-97.  About  2,500  snags  and 
other  obstructions  removed  from  the  river 
and  banks;  5  wrecks  and  100  c.  y.  rock 
removed,  07,  1504. 

1897-98.  About  200  Iocs  and  other 
obstructions  removed,  08,  1300. 

1 898-99.  108  c.  y.  rock  and  over  700 
snags  and  other  obstructions  removed  from 
the  river  and  banks;  260  piling  placed  in 
training  dike  for  improvement  of  Brig- 
ham's  Bar,  00,  1560. 

1 899-1 900.  Over  3,700  snags  and 
other  obstructions  removed;  tndning 
dikes  at  Brigham's  Bar,  Flowery  Gap 
Bar,  and  Half  Guinea  Bar  constnicted, 
1000,1929. 

Physical  charaeterlftlet. 

Description  of,  88, 1026;  80, 1237;  00, 

1328. 

Projectn. 

By  Col.  Gillmore,  1880,  secorinff  a  5-f. 
1.  w.  channel  between  Savannah  and 
Augusta  by  dredging,  contraction  of  river, 
bank  protection,  and  the  removal  of  logs, 
snags,  and  similar  obstructions;  estimate, 
191,000,  80,  1094;  86,  1098;  87,  1166. 

By  Lt.  Carter,  1890,  establishment  of 
a  navigable  5-f.  steamboat  channel  at 
ordinary  summer  1.  w.  between  Augusta 
and  Savannah;  this  to  be  accomplished 
by  removal  of  sand  bars,  r^gulatizig  poi^ 
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tionfl  of  the  river,  revetting  caving  banks, 
closing  incipient  cut-offs,  and  removing 
snags  and  logs  from  the  channel  ana 
overhanging  trees  from  the  banks  of  the 
stream;  estimate,  $332,000,  90,  1324, 
1329,  1330;  92,  1253. 

In  1895-96  Capt.  Carter  estimated  that 
from  $3,000  to  $5,000  would  be  required 
annually  for  maintenance,  96,  1245. 

Part  E.— Savannah  River,  Oa.. 

the  Charleston  and 

Commeree. 

In  1892  no  change  had  taken  place  since 
last  report  in  1890,  98,  1610. 

En^neers. 

Chief  of  Eng i nbsrs.  Reports,  98 ,  198 ; 
95,  207. 

Engineer  in  Charge.  Capt.  0.  M. 
Carter,  1888-95.  Reports,  98, 1609;  95, 
1520. 

Phjrsteal  eharaeterlstles. 

Description  of  Spirit  Island,  6  miles  l>e- 


Surveys. 

Ordered  by  act  of  June  14,  1880,  made, 
1880,  under  direction  of  Col.Gillmore,  81, 
1090. 

Of  the  river  between  Savannah  and 
Augusta,  made,  1870,  90,  1328,  1332. 

Maps.  88,  908;  84,  1106;  85,  1210; 
86,  1094;  90,  1362;  94,  1160. 


Spirit  Island  to  the  erossing  of 
Savannah  Rwy.  Co. 

low  Savannah ;  the  Charleston  and  Savan- 
nah Rwy.  bridge,  14  miles  above,  98, 
1609. 

Surveys. 

Examination,  ordered  by  act  of  July  13, 
1892,  made  by  Capt.  Carter,  1892  (report 
favorable),  98,  1609. 

Survey  ordered  by  act  of  Aug.  17,  1894; 
a  report  made  by  Capt.  Carter,  1894,  95, 
1520. 


SAXTON.     (See  Two  Islands,  Minn.) 

SAYBROOK    BAR,  mouth  of  Conneetieut  River.    (See  Connecticut 

River. ) 

SAYVULL.1:,  N.  Y.     (See  Brawns  Creek,  N.  Y.) 

SCAJACIJADA  €RE£K,  M.  Y.     (See  Buffalo  Harbor.) 

SCAPPOOSE  BAY  AND  CREEK,  GREG. 


Commeree. 

Extensive    traffic    in    lumber.     (See 
Pkysioal  characteristics),  98,  3044. 

Engineers. 

Chief  of  Enoiniebbs.    Report,  98,  509. 
Engineer  in   Chabgb.    Maj.  W.  L. 
Fisk,  1896-98.    Report,  98,  3043. 

Physleal  eharaeteristles. 

Description  of.    Locality  open  to  light- 


draft  river  steamers,  1898.  The  bay  a 
mouth  of  one  of  the  lesser  tributaries  of 
the  Columbia  River  in  northwest  Or^on. 
98,  3043. 

Surveys. 

Examination  of  the  bay  from  its  mouth 
to  and  including  the  lower  part  of  the 
creek  ordered  by  act  of  June3, 1899,  made, 
1897,  by  Capt.  Fisk  (report  unfavorable), 
98,  3043. 


SCHODAC  ISLAND  (lYaterford  to).     (See  Hudson  River,  N.  Y.) 

SCIIIJY1.KIL.L.  CAIVAL..     (See  Ohio  and. ) 

SCHlJYL.IiIL.L  RIVER,  PA. 


Appropriations. 

1870,  115,000,  70,  71;  71,  79. 

1871,  10,000,  71.  79,  692;  72,  780. 

1872,  40,000,  72,  76,  77,  780,  781. 

1873,  40,000,  78,  81,  867. 

1874,  20,000,  74,  91,  ii,  139. 

1875,  20,000,  75,  98,  ii,  187,  188. 


Appropriations — Continued. 

1876,  $20,000,  76,  60,  273;  77, 55, 263. 

1878,  30,000,  78,  61,  439. 

1879,  25,000,  79,  69,  418. 

1880,  40,000,  80,  581. 

1881,  40,000,  81,  762. 

1882,  25,000,  82,  747. 
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Appropriations— Continaed. 

1884, 

$25,000, 

84, 

812. 

1886, 

18,750, 

86, 

831. 

1888, 

25,000, 

88, 

701. 

1890, 

45,000, 

90, 

886. 

1892, 

46,250, 

92, 

925. 

1894, 

20,000, 

96, 

1059. 

1896, 

20,000, 

96, 

917. 

Total,  525,000 

Commerce. 

Bapidly^  increasing,  71,  79,  692. 

Extensive  arrangements  for  shipment 
of  grain  at  Girard  Point,  82,  749. 

Commercial  interests  and  requirements, 
88,  700;  90,  885. 

Description  of,  93,  1166;  94,  847;  96, 
1059. 

Improvement  already  completed  of 
great  benefit,  98,  1116. 

Contracts,  a 

1 8  70.  American  Dredging  Co. ,  dredg- 
ing, 30,  40,  and  60  cents,  per  c.  y.,  71, 
693. 

1§73.  American  Dredging  Co.,  re- 
moval of  rock,  $17  per  c.  y.,  73, 868.  W. 
H.  Beard,  dredging,  32  cents,  73,  868. 

1§73.  American  Dredging  Co.,  re- 
moval of  rock,  125.50  per  c.  y., '4,  ii,  139. 

1  §  74.  American  Dredging  Co. ,  dredg- 
ing, 18  cents  per  c.  y.,  76,  ii,  188. 

1876.  M.  F.  Brainard,  dredging,  11} 
cents  per  c.  y.,  77,  265. 

1877.  M.  F.  Brainard,  dredging,  18 
cents  per  c.  y.,  77,  265. 

1878.  Ainerican  Dredging  Co. ,  dredg- 
ing, 10,  21  J,  and  28  cents  per  c.  y.,  79, 
419.  T.  Cuning,  removal  of  rock,  123.50 
per  c.  y.,  79,419. 

1870.  F.  Pidgeon,  removal  of  ma- 
terial, 80,  582. 

1881.  F.  Pidgeon,  dredging,  8 1 ,  763. 

1 882.  American  Dredging  Co. ,  dredg- 
ing, 25  to  45  cents  T)er  c.  y.,  82, 748.  Na- 
tional Dredging  Co.,  dredging,  25  cents 
per  c.  y.,  83,  615. 

1 884.  National  Dredging  Co. ,  dredg- 
ing, 28  cents  per  c.  y.,  86,  838. 

1886.  American  Dredging  Co.,  dredg- 
ing, 19  cents  per  c.  y.,  87,  801. 

1888.  American  Dredging  Co. ,  dredg- 
ing, 19  cents  per  c.  y.,  89,  8^. 

1891.  F.  C.  Somers,  dredging,  18.9 
cents  per  c.  v.,  91,  1071. 

1893.  F.  C.  Somers,  earth-dike  con-  i 
struction,  7.4  cents  per  c.  y.,  92, 925.  B. 
G.  Bailey,  pile-dike  construction,  $15.87 
per  1.  f.,  and  earth  filling,  10  cents  ner 
c.  y.,  92,  925.  American  Dredging  Co., 
dredging,  19}  cents  per  c.  y.  ($33,150),  93, 
1166. 

1894.  Delaware  Construction  Co., 
construction  of  pile  dike:  Timber  work  at 

a  Various  opeo  market  a^eements, 


$17.50  per  1.  f.,  filling  dike  at  40  cents  per 
c.  y.  ($19,750),  96,  1060. 

1896.  Virginia  Dredging  Co.,  dredg- 
ing, 13.4  cents  per  c.  y.  ($7,638),  97, 1212. 

Enivlneer§. 

Chirf  op  Engineers.  Reports,  70,71; 
71,  79;  72,  76;  73,  81;  74,  91;  76,  98; 
76,  69;  77,  54;  78,  61;  79,  69;  80,  93; 

81,  120;  82,  119;  83,  117;  84,  127;  85, 
119;  86,116;  87,78;  88,78;  89,97;  90, 
87;  91,  112;  92,  113;  93,  122;  94.  Ill; 
96,  125;  96,  113;  97,  145;  98,  148,  157; 
99,  169;  1900,  193. 

Enqinebrs  in  Chabqb: 

Lt.  Col.  J.  D.  Kurtz,  1871-77.  Re- 
ports, 71,  692;  72,  780;  73,  867;  74,  ii, 
138;  76,  ii,  187;  76j  271;  77,  263. 

Capt.  W.  Ludlow,  m  temporary  chai^ge, 
1877*  78  431. 

Col.  J.  N.  Macomb,  1877-82.  Reports, 
78,  439;  79,  416;  80,  580;  81,  761. 

Capt.  W.  Ludlow,  1882-83.  Report, 
82   746. 

Lt.  Col.  G.  Weitzel,  188^-84.     Report, 

83,  613. 

Maj.  W.  H.  Heuer,  1884-85.     Report, 

84,  811. 

Lt.  Col.  H.  M.  Robert,  1885-«9.  Re- 
IK)rt»,  86,  837;  86,  830;  87,  800;  88, 
699*  89   864. 

Maj.  C.  W.  Raymond,  1889 — .  Re- 
ports, 90,  884;  91,  1069;  92,  923;  98, 
1164;  94,  846;  96,  1057;  96,  915;  97, 
1211;  (Lt.  Col.),  98, 1089,1114;  99, 1339; 
1900,  1570. 

Assistants: 

Capt.  M.  R.  Brown,  71,  77;  72,  74 
73,  79;  74,  90;  76,  95;  76,  58. 

Capt.  W.  Ludlow,  77,  52;  78,  431 
79   403. 

T.  Valentine.     Reports,  79,  417,  439 

82,  748,  872. 

R.  G.  Pearson.     Report,  98, 1119. 

Efitimatei.    (See  Projects.) 

By  Lt.  Col.  Kurtz,  1870,  dredging  and 
removing  rock  by  blasting,  $257,700, 74, 
ii,  139,  140.  Increased,  1874,  by  $42,000, 
74,ii,140.  Increased  again,  1875,  $75,000, 
76,  273;  77,  264;  79,  417. 

Operatlon§. 

1870-71.  Dredging  by  contract  at 
entrance  into  the  Delaware  River  and 
other  places,  71,  79,  692. 

1871-73.  Dredging  at  various  places, 
72,  76,  780. 

1873-73.  68,404  c.  y.  sand,  etc., 
dredged;  300  c.  v.  rock  removed  by  blast- 
ing at  various  places,  73,  81,  867. 

1873-74.  104,993  c.  y.  sand,  etc, 
dredged  and  606  c  y.  of  rodL  removed  by 
blas&ig,  74,  91,  ii,  138. 

08,  U63;  84.  846;  80,  916;  88, 1069. 
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1  §74-75.  Dredging  by  contract,  75, 
97,  ii,  187. 

1  § 75-76.    46,257  c.  y .  sand  dredged, 

76,  59,  271,  272. 

l§76-77.    About50,000c.  y.  dredged, 

77,  54,  264. 

1877-78.    About67,000c.  y.  dredged, 

78,  61,  437,  438. 

1878-79.  About  188,000  c.  y.  clay, 
gravel,  etc.,  dredged;  100  c.  y.  rock  re- 
moved, 79,  69,  417. 

1879-80.  61,073  c.  y.  dredged  from 
the  channel,  80,  580. 

1880-81.  8,500  c.  y.  dredged,  81, 
761. 

1881-83.  62,573  c.  y.  dredged,  8d, 
748. 

1889-83.  166,911  c.  y.  dredged  from 
various  points  in  the  river,  88,  614. 

1883-84.  90,864  c.  y.  dredged  from 
the  channel  between  the  mouth  and  Gi- 
rard  Point,  84,  812. 

1884-85.  52,730  c.  y.  dredged  from 
the  channel  between  Point  Breeze  and 
Girard  Point  piers,  85,  837. 

1885-86.  36,004  c.  y.  dredged  from 
the  channel  between  Point  Breeze  and 
Girard  Point  piers,  86,  830. 

1886-87.  90,581  c.  y.  dredged  from 
channel  at  Point  Breeze,  Yankee  Point, 
and  Penrose  Reach,  87,  800. 

1888-89.  111,354  c.  y.  dredged,  89, 
864. 

1890-91.  95,890  c.  y.  dredged,  91, 
1069. 

1 891-93.    400  c.  y.  dredged,  92,  923. 

1893-93.  2,797  f.  of  earthen  and 
800  f.  of  pile  dike  were  constructed.  98,- 
148  c.  y.  were  dredged.  Dikes  were  re- 
I»aired.     93,  1165. 

1893-94.  90,218  c.  y.  were  dredged. 
Dikes  damaged  by  storms  were  repaired. 
oOO  willows  were  planted  to  protect 
earthen  dike.    94,  846. 

1 894-95.  Extension  of  pile  dike  was 
in  progress,  95,  1058. 

1895-96.  Extension  of  pile  dike 
900  f.  long  was  completed.  Earthen  dike 
was  repaired  and  161 1.  of  stone  were  de- 
\ •osited  to  protect  the  channel  slope-  96, 
916. 

1896-97.  62,983  c.  y.  were  dredged, 
97,  1211. 

1 897-98.  The  i>iledike  at  the  mouth 
«'f  the  river  was  raised  about  2  f .  for  a 
■  li^'tanceof  1,734  1.  f.,  and  earthen  dike 
was  repaired,  98,  1089. 

1898-99.  Repairs  of  pile  dike  com- 
pleted, 99,  1340. 

Pliysteal  eharacterffitlei. 

Described,  71,  692;   72,  780;  73,  867. 
Tidal  observations  and  description  of 
the  stream  and  the  locality,  98,  1119. 

Private  (cUt)  urork. 
Up  to  1897  the  total  amount  dredged 
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from  the  river  by  the  city  of  Philadel- 
phia was  91,830  c.  y.,  97,  1211.  During 
1897-98  the  city  dredged  also  171,640  c. 
y.,  98,  1090. 

During  the  five  years  preceding  1900 
the  city  of  Philadelphia  dredged  615,377 
c.  y.  from  the  channel  of  the  river,  1900, 
1570. 

Projects.    {See  Estimates.) 

Bv  Col.  Kurtz,  1870,  formation  of  a 
dredged  channel  100  f.  wide  and  20  f. 
deep  from  the  mouth  to  Gibsons  Point; 
thence  18  f.  deep  to  Chestnut  Street 
Bridge;  estimate,  $257,700,  74,  ii,  139, 
140.  Modified  in  1875  to  "provide  for  a 
channel  300  f .  wide  and  24  f.  deep  between 
the  mouth  and  Girard  Point,  75,  ii,  187; 
76,  272;  79,  264. 

Further  modification  in  1883  to  increase 
the  width  of  channel  between  the  mouth 
and  Girard  Point  to  400  f.,  with  a  depth 
of  24  f.,  and  from  (iirard  and  Gibsons 

r lints  a  width  of  250  f.  and  a  depth  of  20 
at  m.  1.  w.,  83,  614;  87,  78. 

From  1870  to  1886,  inclusive,  $368,750 
was  appropriated,  when  it  was  estimated 
that  $116,250  would  be  required,  to  com- 
plete the  project,  87,  801. 

The  present  project  proposes  the  for- 
mation of  a  channel  400  f.  wide  and  24  f. 
deep  at  m.  1,  w.,  from  the  mouth  of  the 
river  to  Girard  Point,  about  1  mile;  from 
thence  to  Gibsons  Point,  a  further  dis- 
tance of  about  3  miles,  a  channel  20  f. 
deep  and  250  f.  wide,  except  at  Yankees 
Point,  where  the  channel  width  was  to 
be  increased  to  300  f. ;  from  thence  to 
Chestnut  Street  Bridge,  about  3  miles,  a 
channel  of  navigable  width  and  18  f .  deep 
at  m.  1.  w. ;  the  proposed  channels  to  be 
obtaine<l  by  dreaging,  estimate,  $485,000, 
of  which  amount  $438,750  has  been  ap- 
propriated, 91, 1069. 

By  Maj.  Raymotid,  1892,  for  preserva- 
tion of  the  channel  at  the  mouth  of  the 
Schuylkill  by  construction  of  2,910  1.  f. 
of  earthen  and  1,800  1.  f.  of  pile  dike; 
estimate,  $44,209,  93,  929. 

By  Maj.  Raymond,  1894,  extension  of 
the  pile  dike,  and  for  the  repair  of  the 
earthen  dike  with  stone  and  planted  wil- 
lows, 95,  1058. 

The  Secretary  of  War  gave  the  city  of 
Philadelphia  permission  in  1896  to  dredge 
the  river  to  aid  in  its  improvement,  96, 
916. 

Maj.  Ra3m[iond  estimated,  1898,  that 
the  cost  of  proposed  works  of  improve- 
ment would  be  $3,153,000,  98,  1118. 

Sorreys. 

Under  direction  of  Col.  ,J.  N.  Macomb, 
1879,  79,  417. 

Examination  made  under  the  direction 
of  Maj.  Raymond,  1896,  96,  916. 
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Survey  ordered  by  act  of  June  3, 1896, 
made  by  Maj.  Raymond,  1898  (report 
favorable),  98,  1115. 

Maps. 
Charts  of  the  river  from  its  mouth  to 


Girards    Point,    from     Penrose     Ferry 
Bridge  to  Yankee  Point,  and  from  Point 
Breeze  to  Gibsons  Wharf,  79  418. 
88,  700;  92,  Atlas,  10. 


SCIOTO  RITER,  OHIO. 


Engineers. 

Chief  op  Engineers.    Report,  85,  285. 

Engineer  in  Charge.     Lt.  Col.  W.  E. 
Merrill.     Report,  85,  1832. 

Assistant.     Lt.  G.  W.  Goethals.     Re- 
port, 85,  1832. 

Physical  characteristics. 

Description  of,  85,  1834. 
Necessity  for  protection  against  ice,  85, 
1833. 


Plans. 

By  Lt  Col.  Merrill,  1885,  dredging  bar 
at  the  mouth  of  the  river  and  the  forming 
of  an  ice  harbor  opposite  Portsmouth. 
Estimate,  147,000.     85,  1836,  1839. 

Survey. 

Ordered  by  act  of  July  5,  1884,  made 
under  direction  of  Lt.  Col.  Merrill,  85, 
1832. 


SCITlJATi:  HARBOR,  IIIASS.  <> 


Appropriations. 

1829,  $180  (survey),  act  Mar.  2. 

1852,  1,000  (survey),  act  Aug.  30. 

1880,  7,500,  80,  351. 

1881,  10,000,  81,  523. 

1882,  10,000,  82,  521. 
1884,  10,000,  84,  503. 
1886,  10,000,  86,  563. 
1888,  6,000,  88,  459. 
1890,  10,000,  90,  509. 
1892,  10,000,  92,  588. 
1894,  10,000,  95,  634. 
1896,  6,000,  96,  610. 
1899,  15,000,  99,  1084. 


Tota 


,  104,680 


Commerce. 

Requirements  of,  79,  287, 290. 
Important,  79,  287,  289. 

Contracts. 

1 8§  1.  C.  H.  Edwards,  granite,  quarry 
grout,  and  bowlders,  $1.5iS  and  $1.25  per 
t,  81,  523. 

1§§2.  C.  H.  Edwards,  rubble  stone, 
83  444. 

i8§6.  H.  W.  Phillips,  rock  blasting, 
|8. 50  per  c.  y .  Boy ntons  Bros. ,  dredging, 
38  cents  per  c.  y.     87,  525. 

!§§§.  Bovnton  Bros.,  dredging,  45 
cents,  removal  of  bowlders,  12  cents  per 
c.  y.,  89,  584. 

1890.  A.  R.  Wright,  dredging,  32i 
cents  per  c.  y. ;  removal  of  bowlders,  $5 
each  9 1  660. 

1892.'  J.  H.  White,  3,643  t.  stone, 
$2.47  per  s.  t.,  93,  778. 

1894.  Pigeon  Hill  Granite  Co.,  9,677 
t.  stone,  93  cents  per  s.  t.,  95,  634. 

1896.     Eastern  Dredging  Co.,  15,584 

aSur>^ey»-^ReporU«:  Feb.—,  1830,  estimate  $16,283.02,  and  Nov.  16, 1863,  estimate 9260.000.— (H. Doc 

No.  482,  r>5th  Cong.,  2(1  sess.) 


c.  y.  dredging,  38}  cents  per  c.  y.,  re- 
moval of  bowlders  over  3  t.  $3,  97,  853. 

1899.  C.  H.  Souther,  dredging,  34.4 
cents  per  c.  y . ;  removal  of  bowlders  over 
3  t.  $5  per  c.  y.,  36,627  c.  y.,  1900,  1208. 

Engineers. 

CniBF  OF  Engineers.  Reports,  78, 46; 
79,  52;  80,  70;  81,75,523;  82,  75;  83. 
67;  84,  75;  85,  62;  86,  62;  87,  29;  88, 
30;  89,  40;  90,  34;  91;  43;  92,  49;  98, 
48;  94,  46;  95,  50;  96,  51;  97,  59;  98, 
65;  99,  76;  1900,  88. 

Board  of  Engineers.  Convened  at 
New  York  Sept.  13,  1880,  to  report  npon 

Croject  for  improvment  of  Scituate  Har- 
or.    Report,  80, 524.    (Cols.  Tower  and 
Newton. ) 

Engineers  in  Charge: 

Col.  J.  D,  Graham,  1865.  Report^ 
66,  36. 

Lt.  Col.  G.  Thom,  1878-83.  Report, 
79,  284;  (Col.)  80,  350;  81,  521;  82, 
519 

Maj.  C.  W.  Raymond,  1883-86.  Re- 
ports, 83,  443;  84,  502;  85,  501. 

Lt.  Col.  (J.  L.  Gillespie,  1886-89.  Re- 
ports, 86,  562;  87,  522;  88,  458. 

Lt.  Col.  S.  M.  Mansfield,  1889-98.  Re- 
ports, 89,  582;  90,  508;  91,  658;  92, 
586;  98,  776;  94,  558;  95, 632;  96, 608; 
97,  851 ;  98,  875. 

Col.  C.  R.  Snter,  1899-1900.  Reports, 
99,  1083;  1900,  1206. 

AssiOTANT.     S.  Haagensen,  79,  285. 

Estimates.     ( See  Plans  and  Projects. ) 

By  Lt.  Col.  Thom,  1878,  dredging  to 
10  f.  in  depth,  1120,000;  two  breakwaters, 
$55,000;  if  dredged  to  15  f.  in  depth, 
$80,000  addition^,  79,  286. 
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Operations. 

1MII1-S3.  10,024  trubblestone  placed 
in  470  1.  f.  of  breakwater,  82,  520. 

18S9-S3.  4,953  t.  stone  placed  in 
bj:'eak  water,  extending  same  250  f.,  88, 
444. 

18S4-86.  22,724  c.  y.  sand  dredged, 
86,  501. 

1§S6-S7.  650  c.  y.  rock  removed 
and  18,326  c  y.  dredged,  87,  524. 

1S89-90.  8,386  c.  y.  dredged,  00, 
609. 

1891-99.  30,000  c.  y.  dredged,  92, 
687. 

1 899-93.  2, 745 1.  of  stone  deposited 
in  breakwater,  98,  777. 

1893-94.  About  900  t.  of  stone  de- 
posited in  breakwater,  94,  559. 

1 894-95.  3,823 1.  of  stone  deposited 
in  breakwater,  96,  633. 

1 895-96.  About  5,000 1.  of  stone  de- 
posited in  breakwater,  96,  609. 

1896-97.  6,114  c.  y.  dredged,  96, 
852. 

189T-98.  Dredging  in  progress,  98, 
876. 

1899-1900.  34,814  c.  y.  dredged, 
1900,  1207. 

Physic^al  etaaraeterliitlcf. 

Description,  79,  285,  288,  289. 

Plans.     (See  Estimates  and  Prqjecis. ) 

By  Lt.  Col.  Thorn,  1878,  two  break- 
waters, 800  f.  and  730  f.  in  length,  and 
dredging  the  basin  10  f.  to  15  f.  in  depth; 
the  former  recommended,  79,  285,  286. 

Projects. 

The  project  for  the  improvement  pro- 
posed by  Lt.  Col.  Thom,  and  adopted  in 
1878,  was  for  the  construction  of  two  rub- 
blestone  jetties  converjjing  from  opposite 
banks,  and  for  dredging  an  anchorage 
basin  with  channels  connecting  with  the 


sea  and  the  town  wharves,  the  north 
jetty  from  Cedar  Point  to  be  800  f.  long, 
and  the  south  jetty  from  the  point  of  the 
"First  Cliff"  to  be  730  f.  long;  both  jelr 
ties  to  be  20  f.  wide  on  top  and  4  f.  above 
m.  h.  w. ,  except  at  their  outer  ends,  which 
are  to  be  built  6  f.  higher  to  serve  as  sites 
for  entrance  beacons;  the  anchorage  basin 
to  be  approximately  30  acres  in  area;  the 
entrance  channel  to  be  2,700  f.  in  length 
and  300  f .  average  width ;  recommendat  ion 
by  Board  of  Engineers,  1880,  that  area 
behind  inner  breakwater  be  excavat^nl  to 
a  depth  of  12  f.,  increasing  to  15  f.  at  the 
soutn  end  of  the  outer  breakwater,  81, 
526;  87,  523. 

The  estimated  amount  of  dreilging 
(including  the  entrance  channel)  was 
6CN[),000  c.  v.;  estimated  cost  of  jetties, 
1100,000,  aiid  of  the  dredging,  $190,000, 
making  a  total  for  the  project  of  $290,000, 
88,  458;  92,  587. 

By  Lt.  Col.  Mansfield,  1892,  use  of 
available  funds  to  construct  300  f.  of  the 
south  breakwater,  93,  777. 

By  Lt.  Col.  Maiisfieltl,  1894,  use  of 
available  funds  to  extend  the  south 
breakwater,  96,  633. 

By  Lt.  Col.  Mansfield,  1896,  drtnlging 
an  entrance  channel  7  f.  deep  and  75  f. 
wide,  97,  852. 

By  Col.  Suter,  1899,  redre<lging  chan- 
nel from  the  anchorage  basin;  estimate, 
$7,500,  99,  1084. 

Sur¥ey§. 

By  8.  Haagensen,  1878,  under  directicm 
of  Lt.  Col.  Thom.     Report,  79,  284. 
Of  channel,  1886,  86,  563. 
In  1899  by  Col.  Suter.     (See  Project}^. ) 

Maps. 

Showing  the  improvements  propowjd 
for  making  it  a  harbor  of  refuge,  79,  284. 

81,  522;  86,  562. 


SCUPPERNONO  RIVER,  IV.  €. 


Appropriations. 

1878,  $2,000,  79,  92. 

1879,  2,000,  79,  92. 

1880,  1,000,  80,  833. 

1881,  1,000,  81,  lOOL 
1884,  2,000,  84,  1035. 


Total,  8,000 

Commerce. 

Commercial  interests  of  the  adjacent 
country,  79,  699. 

In  1895  it  was  roughly  estimated  that 
5,000,000  f.  of  lumber  in  logs,  1,500,000  f. 
of  manufactured  lumber,  and  about 
5,200,000  shingles  were  shipped  down 
the  river,  and  about  500 1.  of  fertilizers 
and  merchandise  shipped  up.    The  local 


engineer  was  of  the  opinion  in  1895  that 
because  of  certain  conditions  the  stream 
was  not  worthy  of  improvement.    96, 
1364, 1365. 
Description,  95,  1365. 

Contract. 

Bid  received  but  rejected,  79,  699. 

Eni^lneers. 

Chief  OP  Engineers.     Reports,  79, 92; 

80,  121;  81,  162;  82,  157;  83,  164;  84, 
167;  85.  163;  86,  158;  95,  191;  1900, 
277. 

Engineers  in  Charge. 

Capt.  C.  B.  Phillips,  1878-81.    Reports, 
79,  698;  80,  831. 

Capt.   J.   Mercur,   1881-84.     Bei)orts, 

81,  1000;  82,  1083;  88,  848. 
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Capt.  F.  A.  Hinman,  1884-86.  Re- 
ports, 84,  1035;  85,  1044;  86,  969. 

Maj.  W.  S.  Stanton,  1892-95.  Report, 
95,  1360. 

Assistant.  Lt.  E.  VV.  Van  C.  Lucas. 
Report,  95,  1363. 

Operatlonti. 

I879-^0.  206  logs  and  stumps  re- 
moved; 4,830  c.  y.  dredged  from  the  bar, 
80  832. 

ifitillO-^l.  1,800  c.  y.  dredged  at  the 
"Devil's  Elbow,'*  81,  1000. 

18S1-WS8.  Cut-off  commenced 
through  *'  Rattlesnake  Bend,"  82, 1083. 

lSSJ-85.  Completion  of  improve- 
ments recommenced,  85,  1044. 

l»«5-»6.  Cut-off  No.  4  excavated 
to  9  f.  1.  w.,  136  f.  long  and  40  f.  wide; 
the  •* Thoroughfare"  and  Cut-off  No.  3 
wi<lened;  8  points  rounded  off;  turning 
basin  at  head  of  navigation  enlarged; 
shoal  at  mouth  of  Collin's  Canal  re- 
moved; all  dredging  to  9  f.  1.  w.,  86, 969. 


Physical  characteristics. 

Sharp  bends  and  sunken  stumps  ob- 
structing navi^tion,  79,  699. 

The  stream  is  situated  in  the  peninsula 
between  Albemarle  and  Pamlico  sounds, 
95,  1361. 

Description  of,  95,  1361. 

Project. 

By  Capt.  Phillips,  1879,  improvement 
of  the  river  by  formation  of  a  channel  60 
f.  wide  and  9  f.  deep  at  ordinary  stage  of 
water,  by  dredging,  by  cutting  off  pro- 
jecting ]x^ints  at  bends,  and  removal  of 
stumps,  snags,  and  similar  obstructions; 
estimate,  $8,000,  79,  698,  699. 

Survey, 

1878.  An  examination,  under  the  di- 
rection of  Capt.  Philips,  79,  698. 

Examination  ordered  by  act  of  Aug. 
17,  1894,  made,  1895,  under  the  direction 
of  Maj.  Stanton  (report  unfavorable), 
95,  1361. 

Maps.     Upper  portion,  86,  969. 


SEACONIVET 


AMD  RIYER,  R.  I.     (S(^  Sakonnd.) 


Commerce. 

Description  of,  93,  1135. 

Not  pn)!>able  that  improvement  of  the 
creek  would  withdraw  traffic  from  the 
railroads,  98,  1135. 

Engineers. 

CiiiKP  OF  Enginebi^s.    Report,  93, 118. 

Engineer   in   Ciiarcje.      Capt.  T.  L. 


SEAFORO  CREEK,  L..  I.,  IV.  Y. 

Casey,  1893.     Report,  93,  1134. 
Phyfilcal  characteristics. 


Description  of,  93,  1134. 

Surveys. 

Examination  onlered  bv  act  of  July 
13,  1892,  made  by  Capt.  Casey,  1892  (re- 
port unfavorable) ,  93,  1134. 


SEBEIYAIIVO  HARBOR  (RIYER),  SAOIIVAW  BAY,  MICH. 


Appropriations. 

1875,  $8,000,  75,  51. 
1881,   7,000,  81,  2251. 
1896,   5,000,  97,  3014. 
1899,  32,000,  99,  2988. 


Total,  52,000 

Commerce. 

The  approach  of  anv  but  the  smallest 
coatiting  vessels  will  always  be  impracti- 
cable, 73,  307. 

Description  of,  93,  2952. 

Contracts. 

I §75.  J.  P.  Clark,  dredging,  76,  ii, 
537. 

1»§0.  T.  M.  Hubl>ell,  dredging,  25 
cents  per  c.  v.,  81,  2252. 

1§99.  Campbell  Bros.,  dredging,  16 
cents  per  c.  y.,  1900,  3982. 

Engineers. 

Chief  op  Engineers.  Reports,  73, 
42;  75,  51,  53;  76,   104;   79,  170;  80, 


220,  221;  81,  299;  82,  294;  84,  308;  91, 
362,  2804;  93,  388;  95,  397;  96,  346, 
351;  97,  443;  98,  431;  99,  513;  1900, 
577. 

Engineers  in  Charge: 

Maj.  G.  Weitzel,  1873-76.  .Reports, 
73,  306;  75,  275.  290;  76,  ii,  537. 

Maj.  F.  Harwood,  1879-84.  Rejwrts, 
80,  2043,  2044;  81,  2251;  82,  2334;  84, 
2079. 

Col.  O.  M.  Poe,  1891.     Report,  91, 2804. 

Maj.  W.  Ludlow,  1893.  Report,  93, 
2950. 

Lt.  Col.  G.  J.  Lydecker,  1896-.  Reports, 
96,  2743;  97,  3014;  98,  2581;  99,  2987; 
1900,  3981. 

Assistants: 
H.  A.  Differs.     Report,  73,  307. 
Capt.  A.  N.  Lee,  75,  290;  76,  ii,  537. 
B.  H.  Meuhle.     Report,  93,  2951. 

Operations. 

1§75.  Dredging  channel  100  f,  by  6 
f.  by  2,000  f.,  76,  104,  ii,  637. 


REPOBTS   OF   CHIEF   OF    ENGINEERS,  U.  8.  ARMY. 
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8EBEWAI1VO    HARBOR    (RIYER^    SAOINAW     BAY, 

MlCII.'-Oontinued. 


1880-91.  13,279  c.  y.  dredged,  81, 
2251. 

1881-83.  11,332  c.  y.  dredged,  82, 
2334. 

1899-100O.  10,770  c.  y.  dredged, 
1900,  3982. 

PkB|rgleal  charaeterittlcfi. 

Description,  73,  307;  76,  275,  291;  01, 
2805;  93,  2962. 

Material  removed:  clay  mixed  with 
sand  and  gravel,  76,  ii,  537. 

A  small  Htream  not  over  60  f.  wide,  03, 
2952. 

Private  Mrork. 

$16,000  expended  by  private  enterprise 
in  opening  the  river,  73,  307;  76,  291. 

Project. 

By  Capt.  Lee,  1874,  concurred  in  by 
Maj.  Weitzel,  dredging  cut  100  f.  wide, 
6  f.  deep  from  mouth  of  river  to  6  f . 
curve  in  bay;  expending  the  appropria- 
tion of  1875,  $8,000,  and  sowing  of  wild 
rice  on  the  banks;  straightening  and 
de<*poning  the  river  as  far  as  funds  avail- 
able would  permit,  76.  291,  292. 

By  Maj.  Harwood,  1880,  excavation  of 
a  channel  50  f.  wide  and  7  f.  deep  to 


Saginaw  Bay;  estimate,  $7,000,  80,  2045. 
Work  completed  in  1881,  82,  2334. 

In  1895,  Lt.  Col.  Lydecker  estimated 
that  it  would  cost  $37,000  to  improve  the 
river,  96,  2744,  by  dredging  at  the  en- 
trance a  channel  100  f.  wide  and  8  f. 
deep  for  a  length  of  15,000  f. ;  the  plan  of 
improvement  adopted,  97,  3014. 

Surveyi. 

Under  direction  of  Maj.  Weitzel,  by 
H.  A.  Ulffers,  1873.  Reports,  73, 306, 307. 

Under  direction  of  Maj.  Weitzel,  by 
Capt.  A.  N.  Lee,  1874,  76,  290. 

Under   direction  of    Maj.    Harwood, 

1879,  a  resurvey  in  progress,  79,  170. 
Ordered  by  act  of  March  3, 1879;  made, 

1880,  under  direction  of  Mai.  Harwoo<i, 
80,  2044.  Resurvey,  to  obtain  a  12-f. 
channel  (report  unfavorable)  84,  2079. 

Examination  ordered  by  act  of  Sept. 
19,  1890;  made,  1890,  under  direction  of 
Col.  Poe  (report unfavorable),  91,  2804. 

Examination  ordered  by  act  of  July 
13, 1892;  made  under  the  direction  of  Maj. 
Ludlow,  1893  (report  favorable),93,2951. 

Survey  ordered  by  act  of  Aug.  17, 1894; 
made  by  Lt.  Col.  Lydecker,  1895  (see 
Projects),  96,  2743. 


SECRETARY  CREEK,  WD.     (See  Warwick  River,  Md. ) 


A  pproprlatlons* 

1880,  $3,000  80,  637. 

1881,  3,000  81,878. 

Total  a    6,000 

Commeree. 

Present  and  prosj)ective  cc»mmerce,  80, 
637. 

Contracts. 

1880.  American  Dredging  Co., 
dredging,  18  cents  per  c  y,  81,  878. 

1IK81.  American  Dredging  Co., 
dredging,  20  cents  per  c.  y.,  81,  878. 

Engineers. 

Chief  of  Engineers.  Reports,  80, 
103;  81,  136,  82,  132,  83,  137. 


Engineer  in  Charge.  Lt.  Col.  VV.  P. 
Craighill,  1879-83.  Reports,  80, 636;  81, 
877;  82,  852;  83,  678. 

Operations. 

1880-81.  29,215  c.  y.  dredged  from 
channel  and  turning  basin,  81,  878. 

Proleets 

ByLt.  Col.  Craighill,  1880,  improve- 
ment of  Secretary  Creek  by  excavation 
of  a  7-f.  low-water  channel  75  f.  wide 
from  the  mouth  up  to  the  town  of  East 
New  Market;  estimate,  $7,250,  80,  637. 

Surveys. 

Examination  ordered  by  act  of  Mar.  3, 
1879,  made,  1880,  under  direction  of  Lt. 
Col.  Craighill,  79,  81;  80,  636. 


8EEKOIVK  RIVER,  R.  I.     (See  Pawlucket  River.) 
8EqtJAT€HIE  RIVER,  TENIV. 


Commeree. 

Description  of;  country  very  rich,  93 
2410. 

Enfslneers. 

Chief  of  Engineers.    Report,  93, 307. 

Engineers  in  Charge: 

Lt.  Col.  H.  M.  Robert,  1892-93.     Re- 
port, 93,  2408. 

Capt. J.  Biddle,  1893.    Report,  93, 2408. 


Physical  eharaeterlsfles. 

Description  of;  part  of  the  river  has  a 
fall  that  would  require  14  locks  and  dams 
to  make  it  navigable,  93,  2410. 

Survey* 

Examination  ordered  by  act  of  July  13, 
\  1892,  made  in  that  vear  by  Lt.  Col.  Robert 
I  (report  unfavorable),  93,  2408. 


a  '1  tiis  total  should  t>e  added  lo  that  of  \\  arwick  River,  the  later  name  for  the  stream. 
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ANALYTICAL   AND   TOPICAL   INDE2:  TO 


SEVERIV  RIVER,  MD.     (See  Annapolis  Harbor.) 

SHAO  ROCKS.     (See^n  Francisco,  Cal.) 

SHAL.L.OTTE  RIVER,  N.  €. 


En^ineeri. 

Chief  of  Engineers.  Reports,  80, 
149;  90, 133. 

Engineer  in  Charge.  Capt.  W.  H, 
Bixby,  1888.     Reports,  90,  1184,  1186. 

Assistant.  H.  G.  My  rover.  Report, 
90,  1187. 

Physical  characterisll<*ft. 

Description  of,  90,  1186. 

Plans. 

By  Capt.    Bixby,    1889,   straightening 


the  channel  and  removing  oyster-rock 
shoals  for  9,000  f. ;  also  removing  5  ovster- 
rock  shoals  in  the  upper  part  of  the 
river,  to  sive  a  clear  channel  of  60  f.  width 
and  4  f.  depth  at  1.  w. ;  estimate,  $30,000, 
90,  1187. 

Surrey. 

Ordered  by  act  of  Aug.  11, 1888,  made, 
1889,  under  direction  of  Capt.  Bixby,  90, 
1186. 


SHARK  RIVER,  IV.  J. 


Commerce. 

Description  of,  96,  1013. 

ETif^tnecrs. 

Chief  of  Engineers.  Reports,  80, 90; 
81,  115;  91,  118;  95,  121. 

Engineers  in  Charge: 

Lt.  Col.  N.  Michler,  1880.  Report,  81, 
730. 

Maj.  C.  W.  Raymond,  1890.  Report, 
91,  1092. 

Lt.  Col.  G.  L.  Gillespie,  1895.  Report, 
95,  1013. 

Assistant.  A.  Doerflinger.  Report, 
81,  730. 

Physical  characteristics. 

Description  of,  81,  731;  91,  1092;  95, 
1013. 


The  river  discharses  into  the  Atlantic 
Ocean  through  an  inlet  in  the  b^ich  about 
20  miles  south  of  Sandy  Hook,  96,  1013. 

Sorveys. 

Ordered  by  act  of  June  14, 1880,  made, 
1881,  under  direction  of  Lt.  Col.  Michler 
(report  unfavorable),  81,  730. 

Examination  ordered  b^  act  of  Sept  19, 
1890,  made,  1890,  under  direction  of  Maj. 
Raymond  (report unfavorable), 91, 1092. 

Examination  for  a  harbor  of  refuge, 
ordered  by  act  of  Aug.  17,  1894,  made, 
1894,  by  Capt.  Casey  (report  imfavor- 
able),  95,  1013. 


SHARPTOVri¥.     (See  Saletn  River,  N.  J.) 
SHAWNEETOWN  HARROR,  ILL. 


Engineers. 

Chief  op  Engineers.    Report,  85,  284. 

Engineer  in  Charge.     Lt.  Col.  W.  E. 
Merrill.     Report,  85,  1828. 

Physical  characteristics. 

In  1884  the  object  desired  was  a  levee 


to  protect  the  town  against  flood,  85, 

1828. 

Surrey. 

Examination  ordered  by  act  of  July  5, 
1884,  made  under  direction  of  Col.  Mer- 
rill (  report  un favorable ) ,  8 6 ,  1828. 


SHAWS  COVE.     {See  Neiv  London ;  Thames  River,  Conn.) 
SUAWS  COVE,  NEW  L.01VD0IV  HARROR,  CONN. 


Eni^lneers. 

Chief  of  Engineers.     Report,  91,  79. 

Engineer    in   Charge.      Col.   D.    C. 
Houston,  1890.     Report,  91,  833. 

Physical  characteristics. 

Description  of,  91,  833. 

Plans. 

By  Col.  Houston,  1890,  excavating  a 
channel  100  f.  wide  and  12  f.  deep  at  m. 


1.  w.,  extending  from  the  drawbridge 
along  the  north  and  west  sides  of  the  cove 
a  distance  of  2,000  f.;  also  an  anchorage 
basin  in  the  bend  of  the  channel  400  f. 
by  800  f.;  estimate,  $48,000,  91,  834. 

Surrey. 

Examination  ordered  by  act  of  Sept 
19,  1890,  made,  1890,  under  direction  of 
Col.  Houston,  91,  833. 


ItEPOfiTS   Oil'   CHIEF   OF  ENaiNEEBS,  U.  S.  ARMY. 
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Appropriations. 

1852, 

110,000.00,  66,  ill,  35. 

1864, 

10,000.00,  allotted,  66,  Hi,  35. 

1866, 

47,598.91,  66,  iii,  35;  74,  148. 

1867, 

8,000.00,  67,  22. 

1869, 

14,850.00,  allotted,  69,  22. 

1870, 

15,000.00,  70,  35. 

1871, 

15,000.00,  71,  33. 

1872, 

18,000.00,  72,  22. 

1873, 

10,000.00,  78,  33. 

1874, 

10,000.00,  74,  39. 

1875, 

12,000.00,  75,  43. 

1876, 

6,000.00,  76,  96. 

1878, 

4,000.00,  78,  116. 

1879, 

3,000.00,  79,  154. 

1880, 

7,000.00,  80,  1921. 

1881, 

25,000.00.  81,  2101. 

1882, 

30,000.00,  82,  2150. 

1884, 

28,000.00,  84,  1857. 

1886, 

15,000.00,  86,  1671. 

1888, 

15,000.00,  88,  1895. 

1890, 

15,000.00,  90,  2347. 

1892, 

25,000.00,  92,  2195. 

1894, 

25,000.00,  95,  2632. 

1896, 

26,000.00,  96,  2497. 

1899, 

28,400.00,  99,  2763. 

1900, 

52,000.00,  1900,  3689. 

SHEARS  (breakwater  at  the),  DEL.    {ik^e  Delawnrp  Bay.) 
SHEBOYOAIV  HARBOR,  \¥IS.« 

1§74.  Fox  &  Howard,  dredging,  75, 
206. 

1§S1.  W.  T.  CaBgrain,  pier  exten- 
sion, 81,  2101. 

1§§3.  W.  T.  Caflgrain,  pier  exten- 
sion, 82,  2150. 

18§3.  W.  T.  Casgrain,  crib  super- 
structure construction,  83, 1691. 

1§§4.  0.  H.  Harmes,  dredging, 
25  cents  per  c.  y.,  84,  1855.  Truman  & 
Cooper,  pier  extension,  85,  2002. 

18S6.  Truman  &  Cooper,  pier  exten- 
sion, 87,  2049. 

!««§.  Truman  &  Cooper,  200  1.  f. 
pier  extension,  $10,656.60,  89,  2064. 

1§»0.  Truman  &  Cooper,  150  1.  f. 
of  pier  extension,  $9,893,  91,  2550. 

lN9a.  D.  A.  McLeod,  200  1.  f.  pier 
extension,  piles,  stone,  etc.,  $14,519.40, 

93,  2736.     Actual  cost,  $64.49  per  1.  f., 

94,  2077. 
1§94.    Wisconsin    Dredge   &    Dock 

Co.,  900  1.  f.  pier  extension,  piles,  stone, 
etc.,  $13,429.29,  95,  2633.  Actual  cost 
of  work,  $16.05  per  1.  f.,  96,  2496. 

1900.  £.  Gillen,  cril)  breakwater 
construction  (lumber,  stone,  piles,  iron- 
work), about  $82,000,  1900,  3691. 

Engineers. 

Chief  of  Enginbbrs.  Reports,  66, 5, 
iii,  12;  67,  22;  68,  29;  69,  26;  70,  35; 
71,  33;  72,  32;  73,  33;  74,  39;  75,  43; 
76,  96;  77,  100;  78,  115;  79,  154;  80, 
206;  81,  278;  82,  274;  83,  282;  84,282; 
85,  305;  86,  299;  87,  265;  88,  241;  89, 
280,  309;  90,  253;  91,323;  92,  309;  93, 
352;  94,324;  95,  361;  96,317;  97,  401, 
408;  98,  392,  399;  99,  465,  473;  1900, 
530. 

Enoineebs  in  Charge: 

Lt.  Col.  J.  Kearney,  1854;  76,  ii,  376. 

Maj.  J.  D.  Graham,  1856.  Report-,  S. 
Doc.  42,  35th  Cong.,  1st  seas.,  p.  73. 

Lt.  Col.  T.  J.  Cram,  1864-65.  Reports, 
66,  18,  20. 

Lt.  Col.  Sitgreaves,  1865-66;  66, 20,  iv, 
91. 

Maj.  J.  B.  Wheeler,  1866-70.  Reports, 
66,  iv,  127;  67,  75;  68,  101. 

Maj.  D.  C.  Houston,  1870-75.  Reports, 
70,  94;  71,  112;  72,  121;  73,  205;  74. 
146. 

Maj.  H.  M.  Robert,  1875-83.  Reports, 
75,  206;  76,  ii,  372;  77,864;  78,  11«2; 
79,  1518;  (LtCol.),  80,  1920;  81,2098, 
2102;  82,2149. 

Capt.  F.  A.  Hinman,  1883-84.  Report, 
83, 1690. 

Lt.  Col.  J.  W.  Barlow,  1884-86.  Re- 
ports, 84,  1855;  85,  2001. 

.75:  Apr.  17, 1854.  estimate  130,000;  Sept.  30,  1867, 
(H.  I>oc.  No.  482,  6&th  Gong.,  2d  seas.) 


Total,  474,848.91 

Commerce. 

Important,  66,  iii,  35,  iv,  127;  67,  75; 
68,  102;  76,  ii,  374. 

Importance  as  a  harbor  of  refuge,  66, 
19;  67,  75,  76. 

Early  commerce  and  shipping  at  She- 
boygan, 76,  ii,  374. 

Commercial  importance  of  the  harbor, 
90,  2347. 

Description  of,  97,  2764. 

The  importance  of  the  place  increased 
by  connection  with  Chicago,  Milwaukee 
and  St.  Paul  Ry.  system,  95,  2075. 

Contracti. 

lSft3.  Mr.  Hawley,  crib  work,  76, 
ii,  376. 

1S66.  Dellingham  &  Co.,  materials; 
Locblin  &  Jenkins,  materials;  Sanger, 
Ledlie  &  Corse,  materials,  labor,  and 
dredging,  66,  iv,  127. 

1§6§.  L.  R.  Muzzy,  dredging,  68, 
30, 102, 103. 

1§69*  S.  M.  Barrett,  materials  and 
labor,  69,  26;  76,  ii,  377. 

1§ 74^71.  F.  M.  Knapp,  materials 
and  labor.  71,  112,  113. 

l§7d.  T.  Windiate,  materials,  labor, 
and  dredging  (violated,  contract  annul- 
led), 73,  206;  76,  ii,  378. 

1873.  £.  Gillen,  materials  and  labor, 
73.206. 

a  Survey— Reports-  Mar.  25,  1837,  estimate  S81.906 
estimate  $86,614.65;  Sept.  17,  1864,  estimate  S30,UU0. 
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Al^ALYTlCAL   AND   TOPICAL   INDKX   TO 


8HEBOTOAIV  HARBOR,  ITM.— Continued. 


Capt.  C.  E.  L.  B.  Davis,  1886-91.  Re- 
ports, 86,  1670;  87.  2047;  (Maj.),  88, 
1853;  89,2063;  90,2346;  91,2549. 

Col.  O.  M.  Poe,  1889.  Report,  89, 
2243. 

Maj.  J.  F.  Grejforv,  1892-94.  Reports, 
92,  2194;  93, 2733;'  94, 2076. 

Capt.  0.  F.  Palfrey,  1895.  Report,  96, 
2630. 

Capt.  G.  A.  Zinn,  1896-98.  Reports, 
96, 2495;  97, 2685, 2761 ;  98, 2320. 

Capt.  J.  G.  Warren,  1899-.  Reports, 
99,2762,2812;  1900,3687. 

Assistants: 

J.  M.  Berrien,  76,  ii,  376. 

Lts.  Center  and  Rose,  76,  ii,  376. 

Lt.  J.  B.  Quinn.     Report,  67,  75. 

W.  H.  Hearding.  Reports,  68,  101; 
72,  121;  73,  205;  74,  146;  76,  206. 

L.  Y.  Schermerhorn.    Report,  81, 2104. 

Eitlmates.     (See  Plans  and  Projects.) 

Kstimate  increased,  1874,  on  account  of 

limited  appropriations  to  122,000,  74, 148. 

The  figjH'^ate  of  appropriations  from 

1866   to   1874,  botn   incliiBivo  (see 

Ap^propriatiotu) fl38,448.91 

The  a^regute  of  efltlmatea,  1866  and 

1867 108,956.83 

Excefls  of    expenditures    over 
estimates 84, 492. 08 

Cause  of  excess,  74,  148.  Kstimated 
cost  of  completion: 

Estimates  of  1866  and  1867 103,966.83 

ExeesH  of  expenditures  over  estimates 

due  to  repairs  and  extra  extension 

of  piers  beyond  originally  contem* 

plated  length 34,492.08 

Estimate  of  1874 22,000.00 

Total 160,448.91 

lie^al  proceedings. 

Limits  define<i  for  lawful  deposit  of 
dredged  and  other  material  in  Lake  Mich- 
igan in  the  vicinity  of  Sheboygan,  ap- 
proved by  Secretary  of  War,  1899,  99, 
2763. 

Legislation. 

Subject  of  harbor  improvement  con- 
sidered by  a  county  convention,  76,  ii, 
375. 

Harbor  work  authorized  by  State  of 
Wisconsin,  76,  ii,  376. 

Operations.^    (See  Private  work. ) 

11^67-68.  North  pier,  128  1.  f.  crib 
pier  and  128  1.  f.  superstructure  built; 
south  pier,  320  1.  f.  crib  pier  and  320  1.  f. 
superstructure  built;  29,576c.  y.  dredged, 
68,  30,  102;  76,  ii,  376. 

lS6§-69.  9,034  c.  y.  dredged;  cribs 
refilled,  69,  26;  76,  ii,  376. 

1  §69-70.    South  pier,  192  1.  f.  crib 

a  Condition  of  work  In  1H54.  76,  ii.  376.  History  of  work  to  1875,  76.  11,  874.  AbstracU  of  materials 
and  labor.  67,  77;  68.  102.  7».  122;  76,  207;  76,  11,  873;  77,  865;  76,  11G2.  1876,  $3,000  allotted  for 
protecting  work,  76,  ii,  36. 


pier  built;  two  outer  cribs  damaged  and 
removed,  70,  35,  94. 

1870-71.  South  pier,  128 1.  f.  super- 
structure built;  two  cribs  replaced,  71, 33, 
112,  113. 

1S71-73.    North  pier,  320  1.  f.  crib 

Eier  built;  south  pier,  128  1.  f.  crib  pier 
uilt,  72,  32,  121,  122;  76,  ii,  377. 

l»73-73.  North  pier,  50  1.  f.  crib 
pier  built;  south  pier,  320 1.  f.  superstruc- 
ture built;  3.000  c.  y.  dredged;  cribs  sunk 
on  a  stone  foundation  4  i.  high,  73,  33, 
205,  206;  76,  ii,  377. 

l§73-74.  North  pier,  288 1.  f.  super- 
structure built;  south  pier,  50  L  f.  crib 
pier  and  128  1.  f.  superstructure  built; 
2,000  c.  y.  dredged ;  repairs  to  superstruc- 
ture, 74,  39,  147;  76,  ii,  378. 

IS 74-75.  North  pier,  40  1.  f.  crib 
pier  and  50 1.  f.  superstructure  built;  south 
pier,  50  1.  f.  superstructure  built;  40,000 
c.  y.  dredged;  channel  2,000 f.  long,  15  to 
16  f.  deep;  repairs,  76,  43,  206,  207;  76, 
ii,  878. 

l»75-76.     Repairs,  76,  ii.  373. 

1876-77.  North  pier,  137 1.  f.  super- 
structure built;  south  pier,  4131.  f.  super- 
structure built;  repairs,  77,  100,  865. 

187  7-78.  North  pier,  130 1.  f.  super- 
structure built;  south  pier,  138 1.  f.  super- 
structure built;  7,117  c.  y.  dredged;  re- 
pairs to  superstructure;  260  f.  wSk  laid, 
78,  116,  1162. 

1 8 78-79.  South  pier,  358 1.  f .  super- 
structure built  (repairs),  79,  154,  1518. 

1879-80.  62  1.  f.  of  old  superstruc- 
ture removed  and  rebuilt;  6,955  c.  y.sand 
dredged  from  channel  between  the  piers, 
80,  1920. 

1880-81.  9,456  c.  y.  dredged  on  bar 
and  between  the  piers,  81,  2099. 

1881-83.  107  1.  f.  pile  pier  and  50 
1.  f.  of  crib  pier  built;  11,671c.  y.  dredged 
from  the  bar  and  channel,  82,  2149. 

1883-83.  250  1.  f.  of  crib  pier  and 
24  1.  f.  of  pile  pier  built  with  superstruc- 
ture for  tne  same;  5,408  c.  y.  dredged 
from  channel  through  the  outer  bar,  88, 
1690. 

1883-84.  250  1.  f.  crib  work  with 
superstructure  for  same  built  and  sunk  in 
extension  of  the  north  pier;  6,425  c.  y. 
dredged  from  the  channel,  84,  1856. 

1884-85.  Crib  construction  com- 
menced under  Truman  &  Cooper's  con- 
tract; 35,882  c.  y.  dredged  from  channel; 
300  I.  f.  of  north  pier  riprapped,  85, 2001. 

1885-86.  South  pier  extended  350 
f.;  95  f.  of  superstructure  built,  86, 1670. 

1886-87.  10,075  c.  y.  removed  by 
United  States  dredge,  87,  2048. 

1887-88.  North  pier  extended  200 
f.;  14,485  c.  y.  dredged,  88,  1854. 
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1  §§8-§9.  South  pier  extension  begun 
under  contract;  20,150  c.  y.  dredged  by 
hired  labor,  89,  2063. 

lll§9-90.  200  1.  f.  south  pier  exten- 
sion completed  under  contract;  150  1.  f. 
of  shore  end  of  south  pier  rebuilt  above 
the  water  line  by  hired  labor,  and  minor 
repairs  made  to  north  and  south  piers, 

90  2347. 

il$00^91.  25,325  c.  y.  dredged;  62 
cords  of  stone  used  in  refilling  south  pier, 

91  2549. 

1  §9 1-93.  North  pier  extended  150 
f.;  17,030  c.  y.  dredged  by  hired  labor, 
92,  2194. 

189^94.  Extension  of  north  and 
south  piers  in  progress,  39,490  c.  y. 
dredgea,  sand  fences  repaired,  minor 
repairs  made  to  piers,  and  dredging  plant 
repaired,  98,  2734.  North  and  south 
piers  extended  100  f.  each,  and  piers 
strengthened,  94,  2075. 

1  |iJ94-96.  Pier  extension  in  progress, 
42,892  c.  y.  dredged,  and  dredging  plant 
repaired,  96,  2631.  South  pier  extended 
900  1.  f.,  minor  repairs  made,  and  30,491 
c.  y.  dredged,  96,  2496. 

1  §96-97.  44,239  c.  y.  dredged,  1,200 
1.  f.  old  pier  removed,  about  100  1.  f.  pile 
pier  built,  and  warehouse  constructed, 
97,  2685. 

i§97-9§.  46,699  c.  y.  dredged;  3,000 
c.  y.  stone  filling  dredged  from  old  pier 
and  used  as  filling  for  new  pier  and  for  rip- 
rapping;  several  wrecks,  discovered  dur- 
ing dredging,  removed;  228  1.  f.  pile  pier 
built;  200  I.  f.  superstructure  of  north 
pier  rebuilt;  both  piers  repaired,  and 
dredging  plant  repaired,  98,  2320. 

l§9S-99.  23,706c.  y.  dredged;  minor 
repairs  made  to  piers  and  to  plant,  99, 
2763, 

1 899-1 900.  Stone  foundation  of 
breakwater  about  completed,  and  crib 
constructing  in  progress;  12,095  c.  y. 
dredged,  1900,  3688. 

Phyilcal  eharacterlitici. 

General  characteristics  of  Sheboygan 
River,  76,  ii,  374. 

Character  of  lake  bed  a  source  of  diffi- 
culty in  placing  and  retaining  cribs  in 
position  and  of  keeping  an  open  channel, 
71,  113;  72,  122;  73,  206;  74,  148;  76, 
ii,  377. 

Description  of,  97,  2762;  99,  2813. 

The  harbor  is  situated  at  the  mouth  of 
the  river  of  the  same  name  on  the  west- 
ern shore  of  Lake  Michigan,  97,  2762, 
and  about  50  miles  north  of  Milwaukee, 
the  nearest  harbors  bemg  also  25  miles 
distant  north  and  south,  97,  2764. 

Bar  formation,  1900,  3688. 

Plan.     (See  Estimates  and  Projects. ) 

By  J.  M.  Berrien,  1838,  plan  of  im- 
provement; estimate,  $89,900,  76,  ii,  376. 


Private  (city  and  county,  and 
private)  work. 

Appropriations  by  the  city  and  county 
of  Sneboygan  for  harbor  improvement, 
aggre^ting  $o5,000,  expended  under 
direction  ot  harbor  commissioners,  76,  ii, 
376. 

1  §53.  450 1.  f.  crib  pier  completed  on 
north  pier  and  150  1.  f.  on  south  pier,  76, 
ii,  376. 

1§54.  100  1.  f.  crib  pier  completed 
on  south  pier,  76,  ii,  376. 

I860.  100  1.  f.  superstructure  on 
north  pier;  96  1.  f.  crib  work  completed 
on  south  pier,  76,  ii,  376.  The  county 
of  Sheboygan  furni.**hed  dre<lge  for  L.  R. 
Muzzy,  U .  S.  contractor  for  dredging,  68, 
30,  102,  103. 

1§7§.  Expense  of  towing  dredge  and 
dump  scows  paid  by  city  of  Sheboygan, 
78,  1162. 

The  owners  of  the  property  adjacent  to 
that  transferred  to  tne  U.  S'  >)y  the  city 
of  Sheboygan  for  widen injr  the  channel 
constructed  935  1.  f.  of  revetment  on  the 
line  of  new  pier,  97,  2685. 

Projects.     {See  Estimates  and  Playts.) 

By  Col.  Cram,  1866,  extension  of  the 
piers  to  a  depth  of  12  f.,  requiring  120  f. 
on  the  north  and  320  f.  on  the  south  pier, 
and  the  removal  by  dredging  of  all  ma- 
terial to  a  depth  of  12  f. ;  estimate,  $44,188, 
66,  19,  24,  iii,  12,  67,  75. 

Revised  b^  Maj.  Wheeler,  1866,  ac- 
cording to  prices  of  contract  made  for  this 
work,  $54,956.83,  66,  iv,  127,  129;  74, 
148. 

By  Maj.  Wheeler,  1867,  extend  the 
piers  for  a  distance  of  about  200  f.  (across 
the  bar  lying  in  front  of  the  entrance)  to 
thel2-f.  curve;  also  dredging  bet  ween  the 
piers;  estimate,  $49,000,  67,  22;  68,  29; 
74,  148;  76,  78,  ii,  372. 

By  Maj.  Houston,  1873,  completion  of 
superstructure,  protection  at  pier  heads, 
with  dredging  in  channel  to  obtain  a 
depth  of  16  f. ;'  estimate,  $20,000,  78,  33, 
206;  81,  2105.  (Total  amount  appropri- 
ated from  1852  to  1880,  inclusive,  $190,- 
448.91.) 

In  1852  and  1864  $20,000  was  appropri- 
ated, which  was  applied  in  extension  of 
work  undertaken  by  the  city  of  Sheboy- 
gan, 76,  ii,  374;  81,  2105. 

By  Lt.  Col.  Robert,  1881,  extension  of 
piers  to  20-f.  curve  in  Lake  Michigan,  by 
construction  of  1,085  1.  f.  of  pile  pier  and 
900  1.  f.  of  crib  pier;  also  for  excavation 
of  a  channel  200  f.  wide  and  18  f.  deep  at 
the  outer  end,  decreasing  to  14  I.  at  the 
shore  line;  estmiate,  $150,000,  81,  2104, 
2108.  Increased  in  1884  to  $195,000,  84, 
1856;  87,  2047;  91,  2549. 

By  Maj.  Gregory,  1894,  constructing 
1,2001.  f.  pile  pier,  beginning  at  the  shore 
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line,  to  obtain  a  uniform  entrance  width; 
removal  of  ipner  section  of  south  pier  and 
docks  adjacent  thereto,  and  for  dredging 
the  area  inclosed  by  line  of  old  ^buth  pier 
to  adjoining  docks  and  )in^  of  new  pile 
pier  prolonged  to  Sheboygan  River,  to 
depth  of  19  f.,  06,  2495. 

In  1897  Capt.  Zinn  reduced  the  estimate 
of  cost  for  completing  the  work  of  im- 
provement from  ^5,900  to  $26,600,  97, 
2685. 

By  Capt.  Zinn,  1897,  21-f.  channel  bv 
pier  extension;  estimate,  $75,000,  9'f, 
2764"  09  2763. 

By  Capt  Zinn,  1899,  700-f.  crib  break- 
water on  pile  foundation  (changed  later 
to  stone  foundation)  in  fmnt  of  harljor 
mouth;  estimate,  $77,000,  99,  2762,  2814; 
1900,  3688. 

Surveys. 

By  Lts.  Center  and  Rose  and  J.  M. 
Berrien,  1^36,  76,  ii,  376. 


Dii^ected  by  Maj.  Graham,  1856,  S.  Doc. 
42,  35th  Cong.,  1st  sess.,  p.  74. 

Examination  by  Lt.  Col.  Cram,  1864, 
66,  13;  76,  ii,  376. 

Of  harbor,  1881,  81,  2102. 

Survey  made,  1890,  under  direction  of 
Maj.  Davis,  90,  2347. 

Survey  with  a  view  to  obtaining  a  depth 
of  21  f.  brdervxi  by  act  of  June  3,  1896, 
made,  1897,  by  Capt.  Zinn  (see  l^ecU), 
97,  2761. 

Minor  surveys.  (See  each  annual  re- 
port) 

Survey  for  ascertaining  best  method 
and  expense  of  preventing  injurious  effect 
of  nortneast  seas  ordere<i  bv  joint  reaolu- 
tion  of  June  8,  1898,  matle,  1898,  by  Capt. 
Zinn  (report  favorable);  (see  I^qjeds), 
99,  2812. 

Maps.  76,  ii,  372,  375;  81,  2104;  88, 
1854;  93,  2734;  97,  2764. 


SHEEPSHEAD  BAY,  N.  Y.     (See  Long  Island  Coast,) 


Appropriations. 

IHSO,  $3,000,  80,  515. 
1881,   5,000,  81,  a52. 

3,000,  82,  672. 

5,000,  84,  734. 

5,000,  86,  745. 

5,000,  88,  626. 


18H2, 
1884, 
1886, 
1888, 


Total,  26,000 

Commerce. 

In  1892  it  was  valued  at  $3,598,000,  and 
was  increasing,  98,  1103. 

In  1894  the  harbor  of  minor  impor- 
tance; it  would  continue  to  be  so  until 
the  entrance  would  he  improved  by  an 
extensive  system  of  jetties,  98,  1103. 

Contracts. 

ISWa.  H.  N.  &  A.  J.  Beardsley, 
(lre<lging,  45  cents  per  c.  y.,  88,567. 

1 » W4.  Atlantic  Dredging  Co.,  dredg- 
ing, i3i  cents  i)er  c.  y.,  86,  742. 

1N»9.  .VI.  H.  Flannery,  dredging,  25 
cents  per  c.  y.,  89,  814. 

Engineers. 

Chief  op  Engineers.  Reports,  80, 84; 
81,  105;  82,  106;  83, 103;  84, 109;  85, 
99;  86, 100;  87,  64;  88,  64;  89,  83;  90, 
74;  91,96;  92,99;  93,  107;  94,96;  96, 
109. 

Engineebs  in  Charge: 

Col.  J.  Newton,  1878-83.  Reports,  80, 
515;  81,651;  82,  670. 

Lt.  Col.  G.  L.  Gillespie,  1883-86.  Re- 
ports, 83,  bm;  84,  732;  86,  740. 

Lt.  Col.  W.  McFarland,  1886-89.  Re- 
ports, 86,  743;  87,  734;  88,  624. 


Capt.  T.  L.  Casev,  1888-94.  Reports, 
89,  814;  90,  8:^7;  6l,982;  92,868;  93, 
1103"  94   796. 

,      Lt!  Col!  G.  i^.  Gillespie,  1895.     Report, 

'  96,  968. 

Operations. 

l§§3-84.  20,000  c.  v.  dredged  from 
channel,  84,  733. 

l§l$5-§6.  21,256  c.  y.  dredged  from 
cut  at  Dead  Horse  Inlet,  86,  744. 

l§§9-90.  27,025  c.  y.  dredged,  90, 
838. 

Physical  ctaaraeterlstl€». 

Description  of,  88,  624. 

Plans.     ( See  Projects. ) 

In  1888,  in  view  of  the  small  commer- 
cial need  for  improvement,  Lt  Col.  Mc- 
Farland did  not  consider  further  appro- 
priations necessary,  88,  626. 

Projects.    (SeeP7«tM.) 

By  Lt.  Col.  Newton,  1879,  improve- 
ment of  Sheepshead  Bav  by  diking  and 
dredging;  estimate,  1100,000,  79,  400;  86, 
743,  745. 

In  1882  the  project  was  changed  to  one 
for  the  excavation  of  a  crib  100  f.  wide 
and  6  f.  deep  at  m.  1.  w.,  to  connect 
Sheepshead  Bay  with  Dead  Horse  Inlet; 
also  for  dredging  within  channel;  esti- 
mate, $34,200,  82,  671;  86,  744;  87,  735; 
92,  868. 

Surveys. 

Ordered  by  act  of  June  18,  1878,  made 
under  direction  of  Col.  Newton,  1878, 79, 
399. 

Maps.     82,  670;  84,  732. 
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Appropriations. 

1880,  <<  $15,000,  80,  661. 

1881,  a  2,500,  81,  904. 


Total,      17,500 

Commeree. 

Did  not  warrant  cost  of  propoeed  im- 
provement, 149,802,  90,  1055. 

Eng^lneers. 

Chief  of  Engineers.  Reports,  80, 
106,  110;  81,  143;  82, 140;  88, 143;  84, 
148;  85,  143;  86,  139;  87, 105;  90,  111. 

Enoineebs  in  Charge: 

Lt  Col.  W.  P.  Craighill,  1879-85.  Re- 
ports, 80, 661 ;  81,903;  82,912;  88,699; 
84,  927. 

Lt.  Col.  P.  C.  Hains,  1885-90.  Re- 
ports, 86,  957;  86,  891;  87,  925;  .88, 
804;  90,  1050. 

Ahsiotantb: 
N.  H.  Hutton.     Report,  80,  664. 


J.  Herron.    Report,  80,  667,  670. 
C.  B.  Fisk.     Report,  80,  674. 

Legal  proceeding. 

Title  could  not  l)e  secureii  by  the  Gov- 
ernment to  the  necessary  lands  until 
1883,  83,  699.  Still  further  legal  diffi- 
culties arose,  84,  927. 

Piiysleal  characteristics. 

Description  of,  90,  1051. 

Projects. 

By  Lt.  Col.  Craighill,  1880,  improving 
the  river  by  sla<*k-water  navigation, 
securing  a  20-f.  width  and  1  j-f.  depth  at 
1.  w.  from  Port  Republic  to  Hari^rs 
Ferry,  by  rebuilding  the  locks,  dams, 
and  chutes  of  Navigation  Co.;  estimate, 
$72,250,  80,  666,  667.  (See  Approima- 
tioris. ) 

Surrey. 

Ordered  by  act  of  Mar.  3,  1879,  79, 
81 ;  made,  1880,  under  direction  of  Lt.  Col. 
Craighill,  80,  662. 


SHIA1¥ASSEE,  RAD,  AMD  FL.I1VT  RITERS,  MICH. 


Commerce. 

Description  of,  that  of  Flint  River  un- 
imi>ortant,  95,  2854. 

Engineers. 

Chief  of  Engineers.  Reports,  96, 
396;  98,  439. 

Engineer  in  Charge.  Lt.  Col.  G.  J. 
Ly<lecker,  1895-98.  Reports,  95,  2852; 
98,  2600. 

Lt.  J.  F.  Mclndoe.     Report,  98,  2603. 
B.  H.  Muehle.     Report,  95,  2854. 

Physical  characteristics. 

Description  of,  95,  2854,  2856. 

The  Shiawassee  unites  with  the  Titta- 
bawassee  near  the  city  of  Saginaw,  Mich., 
forming  the  Saginaw  River.  The  Flint 
and  Bi&  rivers  are  tributaries  of  the  Shia- 
wassee, and  respectively  enter  it  about 


6  and  10  miles  above  its  mouth.     95, 
2852. 

Projects. 

In  1897  Lt.  Col.  Lydecker  estimated  it 
would  cost  $21,000  to  improve  the  Shia- 
wassee and  Bad  rivers,  but  that  a  tem- 
porary improvement  could  be  made  for 
$5,000;  and  $15,000  to  improve  the  Flint 
River  as  far  as  practicable,  98,  2602, 2603. 

Sanreys. 

Examination  of  the  Shiawassee  River 
from  the  Saginaw  River  to  Bad  River,  of 
Ba<i  River  to  the  village  of  St.  Charles, 
and  of  Flint  River  to  head  of  navigation, 
ordered  by  act  of  Aug.  17,  1894,  made, 
1894,  under  the  direction  of  Lt.  Col. 
Lydecker  (report  unfavorable  to  Flint 
River),  95,  2852. 


SHIP    ISL.AND  HARBOR  ABJD    PASS,  MISS.     (See  (iulfpoH  Harbor, 

Miss.) 


A  pproprlatlon. 

1899,  $40,000,  99,  1723. 

Commerce. 

Description  of,  93, 1783;  97, 1711, 1726. 

In  1893  the  proposed  improvement 
would  probably  save  not  less  than  $37,000 
annually  in  freight  rates,  98,  1783. 

Contract. 


ing  163,401  c.  y.,  at  22 J  cents  per  c.  y., 
99,  1723. 

Engineers. 

Chief  of  Engineers.  Reports,  81, 
189;  82,  186;  98,  237;  97,276,  277;  98, 
269;  99,  313,  317;  1900,  355. 

Engineers  in  Charge: 
Capt.  A.  N.  Damrell,  1882-93.    Reports, 


1S99.    National  Dredging  Co.,  dredg-  i  83,  1321;  (Maj.)  93,  1783. 

<i  Not  to  be  used  till  corporate  rights  or  franchises  connected  with  the  river  were  relinquished, 
86,957. 
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Maj.  W.  T.  Roesell,  1897-.  Reports,  97, 

1722,  1708;  90,  1723,  1787;  1900,  2216. 

Assistant.  T.  L.  Harrison.  Report, 
82,  1321. 

Ope  rat  Ions. 

163,401  c.  y.  dredged,  1900,  2217. 

Ptayslcal  eharacteiiitles. 

Description   of,    98,   1783;    97,    1709, 

1723,  1725. 

Current  and  ti<lal  observations,  97, 
1726. 

Improvements  would  probably  not  be 
permanent,  97,  1710. 

Projects, 

In  1897  IVIaj.  Rossell  estimated  it  would 
cost  $812,500  to  construct  a  channel  3(X) 
f.  wide  and  23  f.  deep  at  m.  1.  w.  from  the 
harbor  to  the  wharves  at  Biloxi,  and  that 
the  annual  cost  of  maintenance  wouhi 
probably  1h'  $50,(X)0,  97,  1723. 

Maj.  Hossell  furnishe<l  9  estimates, 
ranging  from  $371,839  to  $2, 5()8, 134.40 
(from  the  lowest  to  the  highest),  for 
various  routes  for  the  proposed  waterway 
(seeN'/m7/.s,  iAVM'),  with  from  $25,000  to 
$00,000  for  maintenance;  also 9  estimates, 
ranging  from  $138,296.70  to  $277,198.61, 
for  4he  proposed  anchora^^e  i)asins;  and 
estimated  it  would  cost  $40,000  for  the 
pr()j)osed  26-f.  channel  through  Ship 
Island  Pass,  99,  1790,  1791. 

Siirveyi. 

Examination  of  the  harbor  outlet  or- 
dered by  act  of  June  14,    1880,   made 


under  direction  of  Capt.  Damrell  ( report 
unfavorable^** not  needed"),  82,  1321. 

Examination  of  Mississippi  Sound  out- 
side of  the  range  of  islands  of  the  Missis- 
sippi coast  with  a  view  of  making  an  en- 
trance for  vessels,  ordered  by  act  of  Jul v 
13,  1892,  made,  1893,  by  Maj.  Damrell 
(rejx)rt  favorable),  93,  1783. 

Examination  with  a  view  to  obtaining 
a  channel  26  f.  deep  at  1.  w.  l)etween  the 
Gulf  of  Mexico  and  iShip  Island  Harbor, 
and  to  dredge  a  channel  500  f.  wide  and 
25  f.  deep  connecting  Ship  Island  MarlH)r 
with  the  railroad  pier  at  (xulfport,  onlert^l 
by  su't  of  June  3,  1896,  made  by  Maj. 
Rossell,  1896  (report  unfavorable),  97, 
1708. 

Survey  of  the  harbor  to  determine  the 
most  practicable  n>ute  for  a  deei>- water 
channel  leading  to  the  mainland  on  the 
coast  of  Missiasippi,  ordered  bv  act  of 
June  3,  18%,  made  by  Maj.  Ros.^i'll,  1S97 
( report  imfavorable — *  *  cost  t<x>  gn»at '  ^ ) 
(see  I^ojects),  97,  1722. 

Surveys,  plans,  and  estimates  for  a 
channel  leading  from  Ship  Island  Har- 
lH)r,  Miss.,  to  the  railroa<l  pier  at  Gulf- 
iK)rt,  Miss.,  and  from  Shin  Island  Har- 
i)or  to  Biloxi,  Miss.,  ana  also  for  an 
anchorage  basin  at  both  places,  and  for  a 
channel  26  f.  deep  at  m.  1.  w.  through 
Ship  Island  Pass,  Miss.,  ordered  bv  act  of 
Congress,  June  16,  1898,  made,  1898,  by 
Maj.  Rossell  (report  favorable)  (see  Pro- 
jects), 99,  1789. 
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ApproprlatlonH. 

1890,    $5,000,  91,  1006. 
1892,      3,000,  92,  893. 
1894,      3,000,  95,  992. 
1896,      5,000,  96,  796. 
1899,      8,000,  99,  1312. 


Total,    24,000 

Contraetfi. 

1§91.  E.  Brainard,  dredging,  24 1 
cents  |>er  c.  y.,  91,  1006. 

1»94.  W.  H.  Taylor,  dredging,  54 
cents  per  c.  y.  ($2,376),  94,  818;  64  cents 
perc.  y.  ($2,400),  95,  992. 

1  §96.  Newburg  Dredging  Co. ,  dredg- 
ing, 60  cents  per  c.  v.,  s.  m.  ($4,500),  97, 
1151. 

1809.  International  Dredging  Co., 
dredging,  45  cents  per  c.  v.,  s.  m.  ($7,450), 
99,  1312. 

Eng:fneer§. 

Chief  OP  Engineers.  Report,  84, 122; 
91,  105;  92,  108;  93, 116;  94,  105;  95, 
118;  96,  100;  97, 136;  98,  141;  99,  161, 
1900,  184. 


Engineers  in  Charge: 

Maj.  G.  L.  Gillespie.    Report,  84,  770. 

Capt.  T.  L.  Casev,  1890-94.  Reports, 
91,  1004;  92,  892;"^ 98,  1128;  94,  818. 

Lt.  Col.  G.  L.  Gillespie,  1895.     Report, 

95,  991. 

Maj.  H,  M.  Adams,  1896-97.     Reports, 

96,  795;  97,  1150. 

Maj.  A.  M.  Miller,  1898.  Report,  98, 
1068. 

Col.  J.  W.  Barlow,  1899-.  Reports,  99, 
1312;  1900,  1512. 

Assistant.  A.  Doerflinger.  Report, 
84,  771. 

Operations. 

1S90-91.  10,808  c.  y.  dredged,  91, 
1005. 

l§91-93.  4,921  c.  y.  dredged,  92, 
893 

1S94-95.  8,150  c.  y.  dredged,  95, 
992. 

i§96-97.  7,500  c.  y.  dredged,  97, 
1151. 

1  §99-1900.  16,300  c.  y.  dredged, 
1900,  1512. 
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Physical  ctaaracteiistlcii. 

Description  of  locality,  84,  770. 

Projects. 

By  Maj.  Gillespie,  1884,  formation  of  a 
channel  in  the  creek,  hy  dredging,  150  f. 
wide  and  5  f.  deep  at  1.  w.  between  the 
harbor  and  the  bav;  estimate,  $64,140, 
84,  771,  773;  91,  1005. 

By  Capt.  Casey,  1892,  expenditure  of 


appropriation  of  1892,  $3,000,  in  extend- 
ing the  dredged  channel  toward  deep 
water  in  Karitan  Bav  as  far  as  the  funds 
would  permit,  93,  li28. 

Surveys. 

Ordered  by  act  of  Au^.  2,  1882,  made 
under  direction  of  Maj.  Gillespie,  84, 770. 

Survey  made  by  Capt.  Casey,  1892,  93, 
1128. 


§UO AL WATER  BAY,  1¥ ASH.     (See  Bakers  Bay;    Columbia  River;  WiUapa 

to  Columbia  River ^  Greg. ) 

SnREVEPORT,  L.A.     (See  Red  River,  La.) 

SHREWSBURY  RIYER,  N.  J.  ^ 


Appropriations. 

ia52,  $1,500  (survey),  act,  Aug.  30. 

1871,  14,000,  71,  80,  701;  72,  782. 

1873,  5,000,  73,  81,  869. 

1878,  18,000,  78,  62,  441. 

1879,  10,000,  79,  66,  404. 

1880,  30,000,  80,  543. 

1881,  86,000,  81,  699. 

1882,  30,000,  82,  693. 
1886,  10,000,  86,  760. 
1888,  10,000,  88,  667. 
1890,  10,000,  90,  862. 
1892,  10,000,  92,  896. 
1894,  5,000,  96,  996. 
1896,  15,000,  96,  800. 

1899,  10,000,  99,  1313. 

1900,  10,000  (allotted),  1900,  1513. 


Total,  274,500 

Commerce. 

Increase  in  commerce  consequent  upon 
improvement,  84,  745. 

Importance  of  the  river's  commerce, 
88,  666. 

Contracts. 

1S73.  r.  W.  Myers  Sc  Co.,  dredging, 
29  cents  per  c.  y.,  73,  870. 

1§§0.  J.  A.  Bouker,  crib  and  train- 
ing-dike construction,  80,  542.  J.  Kelley , 
j)ile-dike  construction,  81,  700. 

1§«1.  W.  H.  Wood,  pile-dike  con- 
stniction,  81,  700.  E.  Brainard,  jr., 
<lrcdging,  34  cents  per  c.  y.,  82, 693.  W. 
H.  Wood,  pile-dike  construction,  82,693. 
W.  II.  Wood,  dredging,  44  cents  per  c.  y., 
82,  694.  E.  Brainard,  jr.,  dredging,  42 
cents  per  c.  v.,  82,  694. 

1§M2.  L.  Brainard,  jr.,  dredging,  36 
cents  per  c.  y.;  diking,  $5.50  per  1.  f.,  83, 
578. 

ISNS.  A.  J.  Howell,  stone  delivered 
in  place,  $1.45  per  c.  y.,  88,  667. 

1S91.  P.  8.  Ross,  dredging,  35  cents 
per  c.  y.;  G.  Humphreys,  timber  dike 
construction,  $7.75  per  1.  f.,  91,  1009. 

1S93.     E.    M.   Payn,   dredging,   37; 

a  Survey— Report  Oct.,  1863,  estimate,  $10,000. 


cents  iHjr  c.  y.,  s.  m.,  which  was  subee- 
quently  reduced  to  25  cents  b\'  supple, 
mentafy  agreement  ($5,000),  93,  1131 
1133. 

1«97.  F.  H.  Brainard,  dredging,  28 
and  35  cents  per  c.  y.,  s.  m.  ($10,500), 
97,  1156.  J.  McSpint,  dredging,  18,000 
c.  v.  at  25  cents  per  c.  y.,  97,  1154. 

1§99.  K.  G.  Packard  Co.,  dredging, 
27}  cents  per  c.  y.,  s.  m.  ($8,500),  99, 1314. 

Engineers. 

Chief  of  Engineers.  Reports,  70, 
32,  72;  71,  80;  72,  77;  73,  81;  74,  93; 
75,  99;  76,  61;  77,  56;  78,  62;  79,  66, 
405;  80,  87;  81,  110;  82,  111;  83,  107; 
84,  114;  86,  105;  86,  103;  87,  74;  88, 
74;  89,  92;  90,  83;  91,  106;  92,  108; 
93,  117;  94,  106;  95,  119;  96,  101;  97, 
137;  98,  142;  99,  162;  1900,  185. 

Boards  of  Engineers: 

To  consider  project  submitted  by  Capt. 
Ludlow,  1879,  improvements,  as  follows: 
(1)  the  South  Shrewsbury,  by  dredging 
and  dikes;  (2)  the  Navesink  River,  by 
dredging,  dikes,  and  a  crib;  (3)  and  the 
flood  or  ebb  channels  of  the  main  stem 
by  the  same  methods.  The  board  adopted 
the  project  with  certain  modifications, 
favoring  the  improvment  of  the  flood 
channel  Modified  estimate,  $142,086. 
Report,  79,  411.  (Cols.  Macomb  and 
Tower  and  Lt.  Col.  Newton. ) 

The  Board  of  Engineers,  1880,  con- 
curred with  Lt.  Col.  Michler  in  the  pro- 
posed change  of  channel  from  the  west 
to  the  east  side  of  Island  A,  81,  704. 

Engineers  in  Charge: 

Lt.  Col.  J.  D.  Kurtz,  1871-78.  Reports, 
71,  701-704;  72,  782;  73,  869;  74,  ii, 
144;  75,  ii,  194;  76,  276,  278;  77,  268. 

Capt.  W.  Ludlow,  1877,  in  temporary 
charge.     Report,  79,  405. 

Col.  J.  N.  Macomb,  1878-79.  Reports, 
78  441'  79  403. 

Lt.  Col.  N.*Michler,  1878-82.  Reports, 
80,  542;  81,  697,  701. 

(H.  Doc.  No.  482,  Fifty-fifth  Cong.,  2d  Re».) 
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Lt.  Col.  G.  L.  Gillespie,  1882-^.  Re- 
ports, 82,  690;  83,  576;  84,  751;  86, 
751. 

Lt.  Col.  W.  McFarland,  1886.     Report, 

86,  756. 

Lt.  G.  McC.  Derby,  1887-89.    Reports, 

87,  778;  (Capt.)  88,  665. 

Capt.  T.  L.  Casey,  1889-94.  Reports, 
89,  836;  90,  860;  91, 1007;  92,  894;  93, 
1130*  94  819. 

Lt!  Col!  G.  L.  Gillespie,  1895.  Report, 
95   993. 

Maj.  H.  M.  Adams,  1896-97.  Reports, 
96,  797;  97,  1152. 

Maj.  A.  M.  Miller,  1898.  Report,  98, 
1069. 

Col.  J.  AV.  Barlow,  1899-.  Reports, 
99,  1313;  1900,  1513. 

Assistant.  Capt.  W.  Ludlow.  Re- 
port, 79,  405. 

Estimates.     (See  Projects, ) 

By  Lt.  Col.  Kurtz,  dredging  at  Rocky 
Point,  Port  Washington,  near  Ocean 
House,  Jumping  Point,  and  Bulkhead, 
114,000,  71,  703.  Increased  for  continu- 
ing dredging,  $5,000,  72,  77,  782.  For 
pile  work  and  dredging,  additional,  de- 
tails, $18,000,  76,  277,  281;  77,  268. 

By  Capt.  Ludlow,  1878,  dredging  and 
dikes  on  South  Shrewsbury  and  Navesink 
rivers,  and  the  ebb  channel  of  the  main 
stem.  Total,  $134,686,  79,  411.  Modi- 
fied by  Board  of  Engineers.  Total, 
$142,036,  79,  412. 

By  Col.  Macomb,  1879,  complete  ex- 
isting project,  $116,000,  79,  67,  404. 

Operations. 

1^71-73.  Dredging  by  contract;  de- 
tails. 72,  77,  782. 

1872-74.  Dredging  continued,  73, 
81,  869;  74,  93,  144. 

1  §  79-80.  1 , 830  f .  of  west  dike  com- 
pl^^ted,  80,  542. 

1§§0-§1.  24,017  c.  y.  sand  dredged 
from  flat  at  South  Branch  entrance,  81, 
698. 

l§lll-§3.  89,566  c.  y.  dredged  from 
Nortli  and  South  branches  and  main  stem ; 
4,021  1.  f.  pile  dike  Iniilt,  82,690,691,692. 

ll4§2-§3.  94,311  c.  y.  dredged  from 
North  and  South  branches  and  main  stem ; 
503  1.  f.  of  dikmg  built,  83,  577. 

l§83-§4.  31,415  c.  y.  dredged  from 
South  Branch  Channel,  84,  745. 

1886-87.  1,357  1.  f.  of  Dike  B  rip- 
rapped,  87,  778. 

1887-88.  1,000  1.  f.  of  stone  dike 
built;  guide  piles  driven,  88,  666. 

1888-89.  11,945  c.  y.  dredged,  89, 
837 

1889-90.  12,215  c.  y.  dredged,  90, 
862. 

1890-91.  11,045  c.  y.  dredged,  91, 
1008, 


1891-93.  Repairs  to  dike  at  mouth 
of  the  river;  1,956  c.  y.  dredsed,  92, 895. 

1893-93.  18,565  c.  y.  cbredged,  93, 
1131. 

1893-94.  4,200  c.  y.  dredged,  and 
dike  at  mouth  of  river  repaired,  94,  820. 

1894-95.  Outer  bar  dike  repaired, 
and  3,875  c.  y.  dredged,  95,  994. 

1895-96.  6,857  t  rock  deposited  in 
repair  of  dikes,  96,  799. 

1896-97.  2,145  c.  y.  dredged  from 
2  sand  bars,  29,978  c.  y.  dredged  from 
channel  west  of  Island  Beach,  and  7,609 
c.  y.  dredged  from  North  and  South 
branches,  97,  1154. 

1897-98.  1,040  c.  y.  dredged  from 
South  Branch,  and  dikes  repaired,  98, 
1069. 

1899-1900.  32,378  c.  y.  dredged, 
1900,  1513. 

Physical  characteristic's. 

Described,  71,  702,  703;  76,  279,  280; 
79,  406;  86,  756;  90,  861. 

Tidal  observations,  861,  666. 

Description  of.  North  Branch  to  vicin- 
ity of  Oceanic,  93,  1130. 

Tendency  to  bar  formation,  94,  820; 
95,  994;  97,  1153,  1154. 

Description  of,  Sandy  Hook  Peninsula, 
jMirticularly  that  part  bought  by  the  Gov- 
ernment in  1893,  95,  994;  97,  1154. 

Distances  to  principal  points  along  the 
river  from  the  outer  end  of  Dike  B  at  out- 
let into  Sandy  Hook  Bay,  96,  797. 

Mean  rise  of  tide,  96,  798. 

Private  and  corporate  i¥ork. 

The  town  authorities  expended  about 
$2,000  in  dredging,  71,  703. 

Projects,     {^e  Estimates.) 

The  projects  of  1870  proposed  dredging 
channels  through  the  shoals  in  both 
branches  of  the  river;  estimate,  $14,000, 
71,  703.  This  amount  was  appropriated 
in  1871,  with  an  additional  $5,000  in  1873, 
but  the  improvement  was  not  permanent, 
86,  104. 

The  existing  project,  adopted  in  1879, 
was  for  securing,  by  dredging  and  by  con- 
tracting the  wider  portions  of  the  river 
by  the  use  of  dikes,  channels  6  f.  deep  at 
m.  1.  w.  and  from  200  to  300  f.  wide,  and 
extending  from  the  6-f.  cur\'e  at  the 
mouth  in  Sandy  Hook  Bay  up  to  the  6-f. 
curves  on  both  branches  of  the  river  in 
the  bays  above;  estimate,  as  modified  by 
the  Board  of  Engineers,  $142,086,  79, 
408,411;  86.  757. 

In  1880  Col.  Michler  proposed  the 
change  of  the  proposed  channel  from  the 
west  to  the  east  side  of  the  Island  A  in 
the  South  Branch,  81,  701.  Concurred 
in  by  Board  of  Engineers,  1880,  81,  704. 

The  amount  appropriated  from  1852  to 
1886,  inclusive,  was  $204,000.    In  1887 
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the  total  estimated  coet  was  revised  to 
$254,562,  87,  781. 

By  Capt.  Casey,  1892,  expenditure  of 
appropriation  of  1892  in  making  dike  re- 
pairs, for  dredging  channels  of  North 
Branch,  between  Oceanic  and  Barley 
Point,  and  Soutli  Branch,  near  lower 
Bocky  Point,  98,  1130;  and  in  1894  for 
expenditure  of  about  $1,400  in  reopening 
channels  filled  with  sand,  94,  820. 

In  1894  Capt.  Casey  estimated  it  would 
cost  $34,000  to  protect  the  beach  of  the 
Government  land  purchati«d  at  Sandy 
Hook,  96,  995,  and  1895,  Lt.  Col.  Gilles- 
pie estimated  that  the  foregoing  estimate 
should  be  increased  on  account  of  changed 
conditions,  96,  996. 

By  Lt.  Col.  Gillespie,  1894,  application 
of  1894  appropriation  to  preservation  of 
existing  aikes  and  channels,  employing 
hired  labor  and  plant,  96,  994. 

By  Maj.  Adams,  1897,  modification  of 
project,  because  of  opening  by  the  sea  of 
an  outlet  between  Island  Beach  and 
Sandy  Hook  peninsula,  to  provide  for 
improvement  of  channel  west  of  Island 
Beach  until  such  time  as  it  should  be  de- 
sirable to  continue  work  on  the  east  chan- 
nel, 97,  1154. 


Examination,  1853,  by  Lt.  Harrison; 
mentioned,  71,  702. 

Ordered  l)y  act  approved  July  11,  1870; 
assigned  to  Lt.  Col.  ICurtz.  Beport,  71, 
702.  Again  ordered  by  act  approved 
Mar.  3,  1875,  76,  99,  ii,  194;  assigned  to 
Lt.  Col.  Kurtz.  76,  61.  Beports,  76,  278; 
77,  268. 

By  Capt.  Ludlow,  1878,  under  direction 
of  Col.  J.  N.  Macomb.     Beport,  79,  405. 

Miscellaneous  surveys,  97,  1153. 

Survey  of  North  Branch  from  its  junc- 
tion with  South  Branch  to  vicinity  of 
Oceanic  made  in  1892  by  Capt.  Casey, 
93,  1130. 

Bar  and  bulkhead  lines  at  vicinity  of 
Sandy  Hook  fixed  by  Secretary  of  War 
Feb.  5, 1894,  94, 820. 

Harbor  lines  in  the  vicinity  of  Sea- 
bright  established  by  Secretary  of  War, 
Feb.  5,  1894,  96,  799. 

Survey  of  the  river  below  Highlands 
Bridge,  made,  1898,  by  Col.  Barlow,  99, 
1313. 

Maps.  Of  the  river,  79,  404;  81,  698; 
82,  694;  87,  780;  90,  862;  92,  Atlas,  7; 
98,  1130. 


8IL.ETZ  RITER,  OREO. 


Commerce. 

Description  of.    Limited,  98,  3000. 

Engineers. 

Chief  of  Engineers.   Beports,  98, 501. 

Engineer   in  Charge.     Maj.    W.   L. 
Fisk,  1898.    Beport,  98,  2998. 

Ptaysl<^al  eharacterfstlet. 

Description  of,  98,  2999. 


A  shallow  mountain  stream  emptying 
into  Siletz  Bay,  1}  miles  from  the  bay  en- 
trance, at  which  exist  ledge  rocks,  98, 
2999. 

Surrey. 

Examination  of  the  river,  bar,  and  en- 
trance ordered  by  act  of  June  3,  1896, 
made,  1897,  by  Capt.  Fisk  (report  unfavor- 
able), 98,2999. 


SIL.TER  CREEK,  N.  Y.a 

SrVEPUXENT  RAY,  MD.     (See  Jsle  of  Wight;  Pocomoke  River,) 
SIOVX   CITY,  IOWA.     (See  MmouH  River  between  mouth  and  Sioux  City.) 

SIP§EY  RIVER,  AL.A. 


Commeree. 

None,  81,  1221. 

Eiii^incert. 

Chief  of  Enginebr.s.  Beports, 80, 140; 
81,  189;  89,  193;  90,  175. 

Engineer  in  Charge.  Capt.  A.  N. 
Damrell,  1879-90.  Beports,  81,  1221; 
(Maj.),  90,  1722. 

Ptaysleal  eharactertstles. 

Description  of,  90,  1723. 

Plans. 

By  Maj.  Damrell,  1890,  improving  river, 


Tombigbee  Biver  at  Vienna  to  Texas,  giv- 
ing a  four-months*  navigation  by  remov- 
ing snags,  logs,  and  similar  obstructions, 
and  constructing  contruction  works;  esti- 
mate, $100,000,  90,  1724. 

SurTeys. 

Ordered  by  act  of  Mar.  3, 1879, 79, 106; 
made,  1880,  under  direction  of  Capt.  Dam- 
rell, 81,  1221. 

Survey,  Tombigbee  Biver  at  Vienna  to 
Texas,  ordered  by  act  of  Aug.  11,  1888, 
made,  1890,  under  direction  of  Maj.  Dam- 
rell, 90,  1722. 


a  Survey— report,  Jan.  1ft,  1830,  estimate.  $332,099.30  (H.  Dw.  No.  482,  55th  Cong..  2d  seas.). 


1152 


ANALYTICAL   AND   TOPICAL   INDEX   TO 


§ISTER  ISLANDS.     (See  Si.  Lavrreuce  River,  X.  Y.) 
SIUSLAW  RIVER  (and  Ray  and  Rar)  OREO. 


Appropriations. 

1890,  $50,000,  91,  3175. 
1892,  20,000,  92,  2687. 
1894,  25,000,  96,  3373. 
1896,  27,000,  96,  3238. 
1899,  30,000,  99,  3211. 


Total,  152,000 

Commerce. 

Detailed  description  of  the  resources  of 
the  country,  93,  3348.  Tran8i>ortation 
and  mail  facilities  poor  aud  imperfect, 
93,  3349. 

Contracts. 

1§95.  D.  Kern,  dike  construction: 
piles,  $7  per  1.  f. ;  lumber,  |»9  per  M  f.; 
rx)lt4«,  5  and  15  cents  each;  brush  mat- 
tresses, 25  cents  per  c.  y. ;  stone,  72  cents 
per  t.  ($11,252.50),  95,  3373. 

Ift97.  Wakefield  &  Jacobsen,  dike 
construction:  piles,  10  cents  per  1.  f.; 
lumber,  $11  per  M  f. ;  drift  bolts,  3  cents 
per  lb;  bolt«  and  washers  complete,  21 
cents  each;  brush  mattresses,  20  cents 
per  c.  y. ;  stone  51 J  cents  per  lb. 
($12,086.10),  97,  3392. 

1§99.  Hale  &  Smith,  repair  and 
extension  of  north  jetty  tramway  and 
extension  of  Government  wharf  (piles, 
luml)er,  ironwork,  brush,  and  stone), 
$23,737,  1900,  4290. 

Enf^lneers. 

Chief  of  Engineers.  Reports,  80, 
242;  81,  332;  87,  330;  89,  358;  90,  324; 
91.  402;  92,  378;  93,  435;  94,  405;  95, 
445;  96,  397;  97,  498;  98,  487;  99,572; 
1900,  645. 

Board  of  Enoineers.  Convened  at 
Portland,  Oreg.,  June  11,  1891,  by  S.  0., 
No.    23,  t<)  report  upon  project  for  im- 

e roving  the  mouth   of    Siuslaw    River. 
lei>ort,    91,     3175.     (Maj.    Handbury, 
Capt.  Symont?,  and  Lt.  Burr. ) 

Enoineers  in  Charge: 

Maj.  G.  L.  (iillespie,  1879.  Report,  81, 
2617. 

Capt.  C.  F.  Powell,  1886.  Report,  87, 
2493. 

Capt.  W.  Young,  1888-91.  Report, 
90,  2999,  3002. 

Capt.  T.  W.  Symons,  1891-95.  Re- 
ports, 91,  3173;  92,  2681;  93,  3344;  94, 
2573;  95,  3372. 

Capt.  W.  L.  Fisk,  1896-98.  Reports, 
96,  3237;  97,  3391;  (Maj.)  98,  2970. 

Capt.  W.  W.  Harts,  1899-.  Reports, 
99,  3210;  1900,  4286. 

Assistants: 
J.  8.  Polhemus.     Report,  81,  2618. 
Lt.  E.  Burr.     Report,  87,  2494. 


G.  A.  Lyell.     Reports,  90,  3004;  93, 
2687. 
E.  Ricksecker.     Report,  93,  3347. 
J.  S.  Polhemus.    Report,  96,  3239. 

Legal  proceeding!!. 

Steps  taken  to  acquire  title  to  land  re- 
quired for  use  of  the  improvement,  1900, 

4289. 

Operations. 

mo  1-03.  Construction  and  prepar- 
ation of  plant,  92,  2687,  2691. 

1  §93-93.  6,540  t.  of  rock  placed  in 
the  north  jetty,  98,  3346. 

1  §95-96.    North  jetty  extended  to 
500  f.,  96,  3238. 
j      1S96-97.    Extension  of  north  jettv 
'  continued,  97,  3391. 
I       l§97-9§.    North  jetty  extended  to 
911  f.,  98,  2970. 

1  §99- 1 900.  Government  wharf  and 
tramway  repaired,  and  the  latter  ex- 
tended; 11,674  t.  stone  and  305  c  y. 
mattresses  placed  in  jetty,  1900,  4287. 

Physical  characteristics. 

Description  of  the  localitv,  81,  2617; 
87,  2493;  90,  3002;  91,  3177. 

Bar  changeable,  93,  3346;  94,  2575; 
95,  3373. 

Scour  a  cause  of  delay  in  extending 
north  jetty,  1900,  4288. 

Unusually  heavy  storms,  1899-1900,  in- 
terfered with  jetty  work,  1900,  4288. 

Plans.    ( See  Projecta. ) 

By  Capt.  Young,  1889,  construction  of 
two  high-tide  stone  jetties  conver^nng 
until  the  width  between  them  is  alniut 
500  f.  and  then  running  out  to  sea  parallel 
to  each  other  for  a  sufficient  distance  to 
open  and  maintain  a  channel  over  the 
bar  with  a  l.-w.  depth  of  10  f. ;  estimate, 
$280,190,  90,  3003. 

Projects.    (See  Plans. ) 

By  Board  of  Engineers,  1891,  improve- 
ment of  Siuslaw  River  at  its  mouth  by 
the  construction  of  two  convei^ging  jetties 
extending  from  the  river's  mouth  out 
across  the  ocean  bar;  the  jetties  to  be  of 
rubblestone  raised  to  full  high  tide  with 
brush  mattress  foundation;  the  north 
jetty  to  be  7,500  f.  in  length,  and  the 
south  jetty  5,700  f.  in  length,  estimate, 
including  the  construction  of  plant  for 
building  the  north  jetty,  $751,850,  91, 
3180. 

I 

,  SurTcys. 

The  locality  deemed  worthy  of  a  survey, 
81,  2618. 

Examination  of  the  l>ay  ordered  bv  act 
of  Aug.  5,  1886,  made,  1886,  mider  direc- 
tion of  Capt.  Powell,  87,  2493, 
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SllJSLAW  RIVER  (and  Ray  and  Rar),  OREO.-<:k)ntinued. 


Capt.  Powell  reports  that  the  river  and 
bar  are  unworthy  of  improvement,  87, 
2494. 

Ordered  by  act  of  Aug.  11, 1888,  made, 
1899,  under  direction  of  Capt.  Young,  00, 
3002. 


Minor  survey  made  1899  (maps) ,  1900, 
4289. 

Maps.   01,  3175,3178;  08,3346;  1900, 
4290. 

Photographs.     1000, 4290. 


8RAOIT  RAY,  1¥ASH.     {See Smrumish Slough.) 

§KAOIT  RIVER,  HVAHU.     (See  Paget  Sound  and  its  triimtaries;  Snohomish 

River,  Wash,) 


Commerce. 

Obstructions;  jams  and  snags  in  the 
river,  75,  ii,  792. 

Eni^ineers. 

Chief  OF  Engineers.  Reports  75, 125; 
08,  525. 

Engineers  in  Charge: 

Maj.  X.  Michler,  1874.  Report,  75,  ii, 
791. 

Capt.  H.  Taylor,  1898.  Report,  08, 
3112. 

Physical  characterfiiticf. 

Description  of,  75,  ii,  791;  08,  3113. 

Tides,  75,  ii,  792. 

The  largest  river  in  western  Washing- 
ton, rining  in  the  Cascade  Mountains,  and 
flowing  over  the  international  boundary 
line,  down  into  Skagit  Bay,  into  which 


it  enters  by  two"  forks,  08,  3113.  The 
chief  obstruction  to  navigation  is  the  ac- 
cumulations of  snags,  08,  1114. 

Sedro  is  situated  about  28  miles  from 
the  mouth,  08,  3112. 

Plans. 

By  Maj.  Michler,  removal  of  snags  and 
jams  from  the  river  channel,  and  to  pro- 
tect the  banks  from  abrasion;  estimate, 
$15,000,  75,  ii,  792. 

§urTeys. 

Under  the  direction  of  Maj.  Michler, 
1874-75.     Report,  75,  ii,  791. 

Survey  of  the  river  from  its  mouth  to 
Sedro  ordered  by  act  of  June  3,  1896, 
made  by  Capt.  Taylor,  1897  (report  un- 
favorable), 08,  3112. 


ISKAIIIOAKAIVA  RITER,  1¥A9H.     (See  Crooked  River,  Wash.) 
SKIPAlVOI¥  RITER,  OREG.     (See  Youngs,  Lewis  and  Clarhes  rivers.) 

9KIPTON  CREEK,  MD. 


EnKfneem. 

Chief  of  Engineers.    Reports,  81, 150; 
82,  144;  85,  137. 

Engineers  in  Charge: 

Lt.Col.  W.  P.  Craighill.  Report, 82, 948. 

W.  F.  Smith,  U.  S.   agent.     Report, 
85,  907. 

PIahs* 

By  Lt.  Col.  Craighill,  1882,  a  dredged 
channel  through  the  bar  at  the  mouth 

SKOl^lIEOAN.     (See  Kennebec  River,  Me. ) 

SLADESVILLE.     (See  Pungo  River,  N.  C.) 

S1.AIJOHTER  CREEK,  WO. 


100  f.  wide  and  6  f.  deep  at  1.  w.,  with  a 
turning  basin  at  Skipton  Landing  300  by 
200  f . ;  estimate,  115,000, 82, 949;  85, 908. 

SurTeys. 

Examination  ordered  by  act  of  Mar.  3, 
1881,  made  under  direction  of  Lt.  Col. 
Craighill,  82,  948. 

Examination  ordered  by  act  of  July  5, 
1884,  made  under  direction  of  W.  F. 
Smith,  U.  S.  agent,  85,  907. 


Eni^ineeri. 

Chief  op  Engineers.  Report,  80, 
110. 

Engineer  in  Charge.  Lt.  Col.  W.  P. 
Craighill,  1879.     Report,  80,  739. 

PliyfiU*al  characteristlci. 

Description  of  cit^ek  and  adjacent 
country,  80,  740. 

9207—02 73 


Plan. 

By  Maj.  Craighill,  1880,  securing  a 
channel  below  the  bridge  at  Ferry  Point 
7  f.  deep  at  m.  1.  w.;  estimate,  $7,250, 
80,  740. 

Survey. 

Ordered  by  act  of  Mar.  3,  1879,  made, 
1880,  under  direction  of  Maj.  Craighill, 
79,  81;  80,  739. 
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SHITHLAND  HARBOR.     (See  Cumberland  River,  Ky.  and  Tmn,) 

SMITHLAND  HARBOR,  KY. 


Eni^tneers. 

Chief  op  Engineers.  Report,  0 1 ,  285, 
2289. 

Engineer  in  Charge.  Lt.  Col.  J.  W. 
Barlow,  1890.    Report,  01,  2289. 

Physical  characieristles. 

Deecription  of,  01,  2289. 


SurTey. 

Examination  ordered  by  act  of  Sept.  19, 
1890,  made,  1890,  under  direction  of  Lt 
Col.  Barlow  (report  unfavorable),  01, 
2289. 


Engineers. 

Chief  of  Engineers.    Report,  01, 146. 
Engineer  in  Charge.    Lt.  Col.  P.  C. 
Hains,  1890.     Report,  01,  1282. 

Physical  characteristics. 

Description  of,  01,  1282. 


SMITHS  CREEK,  MD. 

Channel  facilities  sufficient,  01,  1283. 


SurTcy. 

Examination  made,  1891,  under  direc- 
tion of  Lt.  Col.  Hains,  01,  1283. 


SMITHS  MU.LS   AND  WHITE  OAK  RIVER  (sound  between). 

(See  Beaufort  and  New  River ,  N,  C.) 

SMITHS  RITER,  CAL.  (mouth.) 


Engineers. 

Chief  op  Engineers.    Report,  87, 324. 

Engineer  in  Charge.    Capt.   A.   H. 
Payson.     Report,  87,  2450,  2452. 

Assistant.     A.  Boschke.     Report,  87, 
2451. 


Survey. 

Examination  ordered  by  act  of  Aug.  5, 
1886,  made  under  the  direction  of  CSipt 
Payson  (report  unfavorable — cost  too 
great),  87,  2450. 


SMITHS  SHOALS,  RY.     (See  Cumberland  River,) 
SMITHTOWIV  HARROR,  N.  Y. 


Commeree. 

Description  of,  estimated  at  $30,000 
annually.  The  community  engaged 
mostly  in  farming,  97,  1169. 

Engineers. 

Chief  of  Engineers.    Report,  97, 140. 

Engineer  in  ChaHge.  Maj.  H.  M. 
Adams,  1896-97.    Report,  97,  1168. 


Physical  characteristics. 

Description  of,  situated  on  the  north- 
ern shore  of  Long  Island  Sound,  about 
50  miles  by  water  from  New  York  City, 
97,  1169. 

Survey. 

Examination  ordered  by  act  of  June  3, 
1896,  made,  1896,  by  Maj.  Adams  (report 
unfavorable),  97,  1168. 


SMUTTY  NOSE  ISLAND,  N.  H. 


Commerce. 

Natural  harbor  of  refuge  at  Smutty  Nose 
Island,  75,  ii,  421,  422. 

Breakwater  connecting  Smutty  Nose 
with  adjacent  islands,  76,  ii,  421,  423. 

Engineers. 

Chief  of  Engineers.    Report,  76, 121. 

Engineer  in  Charge.  Lt.  Col.  G.  Thom. 
Report,  76,  ii,  421. 

Assistant.  S.  Haagensen.  Report,  76, 
ii,  422. 


Physical  characteristics. 

Described,  76,  ii,  421-423. 

Plan. 

By  Lt.  Col.  Thom,  1875,  rebuilding 
breakwater  between  Smutty  Nose  and 
Cedar  islands,  18  f.  above  m.  1.  w.,  of 
large  blocks  of  granite  and  rubbleetone; 
estimate,  $85,000,  76,  ii,  422,  423. 

Survey. 

By  S.  Haagensen,  1874,  76, 121,  ii,  421, 
422. 
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SMYRBIA  RITER  (DIJCK  CREEK),  DEL. 


Approprlattont. 

1880,  $5,000,  80,  590. 

1881,  3,000,  81,  788. 

1882,  2,000,  82,  772. 
1888,  10,000,  88,  742. 
1890,  5,000,  90,  924. 

3;000,  92,  953. 
5,000,  95,  Ilia 
5,000,  96,  949. 
5,000,  19,  1377. 


1892, 
1894, 
1896, 
1899, 


Total,  43,000 

Commerce, 

Excellent  harbor  of  refuge  at  Duck 
Cseek,  79,  471,  473. 

Advantages  of  the  improvement,  87, 
849. 

Contraetii. 

1§§1.'  F.  Pidgeon,  jr.,  dredging,  26 J 
cents  per  c.  y.,  81,  789. 

1  S8d.  American  Dredging  Co. , dredg- 
ing, 25  cents  per  c.  y.,  82,  772. 

1§§3.  American  Dredging  Co., dredg- 
ing, 24  centfl  per  c.  y.,  83,  627. 

1§§9.  F.  C.  Somers,  dredging,  19 
cents  ner  c.  v.,  89,  885. 

1  §9 1 .  National  Dredging  Co. ,  dredg- 
ing, 17  cents  per  c.  y.,  91,  1164. 

1 892.  C.  T.'  Caler,  dredging,  13  cents 
per  c.  y.,  p.  m.,  93,  1199. 

1895.  F.  L.  Somers,  dredging,  12.7 
cents  per  c.  v.,  p.  m.,  95,  1117.  (Con- 
tract annulled  July  27,  1896,  97,  1263. ) 

1896.  Haupt  &  Franklin,  dredging 
19.7  cents  per  c.  y.,  p.  m.,  97,  1265. 

1897.  Egan  &  Bochman,  dredging, 
12  cents  per  c.  y.,  p.  m.,  97,  1265. 

1 899.  River  &  Harbor  Improvement 
Co.,  dredging,  12  cents  perc.  y.,  p.  ra., 
1900,  16:^6. 

Eni^neen. 

Chief  of  Engineebs.  Reports,  78,  63; 
79,  75;  80,  95;  81,  124;  82,  122;  83, 
122;  84,  131;  86,  129;  86,  126;  87,  89, 
97;  88,  88;  89, 104;  90,  94;  91, 121;  92, 
121;  93.  131;  94,  120;  95, 136;  96, 124; 
97, 159;  98, 162;  99, 187;  1900, 212,  231. 

Engineers  in  Charge: 

Col.  J.  N.  Macomb,  1878-82,  78,  63; 
79,  66,  74.  Reports,  79,  470;  80,  590; 
81,  787. 

Capt.  W.  Ludlow,  1882-83.  Report, 
82   772 

Lt.  Col.  G.  Weitzel,  1883^84.     Report, 

83,  627. 

Maj.  W.  H.  Heuer,  1884-85.     Report, 

84,  8:30. 

W.  F.  Smith,  U.  8.  agent,  1885-.  Re- 
ports, 85,  876;  86,  859;  87, 831, 847;  88, 
741;  89,885;  90,923;  91,1162;  92,951; 
98,  1198;  94,  876;  95,  1115;  96,  948; 
97,1263;  98,1151;  99,1376;  1900,1635. 

Assistants: 
W.  8.  Edwards.     Report,  79,  472. 


J.  N.  Odiorne.    Report,  88,  628. 

C.  Humphreys.    Report,  87,  848,  850. 

Operations. 

1  §  §<►-§  1 .  Excavation  of  channel  8  f . 
deep  with  a  width  of  from  50  to  25  f.  and 
a  length  of  600  f.,  81,  787. 

l§93-83.  7,198)  c.  y.  dredged,  88, 
627. 

l§§§-§9.  45,151  c.  y.  dredged,  89, 
885 

1  §90-91.  13,139  c.  y.  dredged,  91, 
1163. 

1S91-93.  12,000  c.  y.  dredged,  92, 
951. 

1893-94.  19,593c. y.,  p.m., dredged, 
94,  876. 

1  §95-97.  ll,694c.y.,p.m.,  dredged, 
96,  948;  97,  1264. 

l§97-9§.  28,875  I.  f.  dredged,  98, 
1151. 

1  §99-1900.  32,640  c.  y.,  dredged, 
1900,  1635. 

Piiyslcal  ciiaraelerlstlcs. 

Description  of,  79,  472,  473. 
List  of^ shoals,  79.  472,  473. 

Plans,     {^yee  Projects.) 

Discussion  of  plans,  for  cutting  canals  to 
shorten  distances  and  avoid  sharp  curves, 
by  Col.  Macomb;  not  recommenaed;  con- 
sidered too  costly,  79,  471-474. 

By  W.  F.  Smith,  1887,  improvement  of 
the  channel  over  the  bar  at  the  river's 
mouth  to  a  depth  of  7  f.  at  1.  w.  by  the 
construction  of  a  jetty  2,000  f.  long;  esti- 
mate, $20,000  to  $53,300,  87,  850. 

Projects.     (See  Plans.) 

By  Col.  Macomb,  1879,  widening  old 
**cut-off"  and  removing  shoals  by  dredg- 
ing; estimate,  $12,000,  79,  471. 

Revised,  1881,  by  Col.  Macomb,  exca- 
vation of  an  8-f.  channel  through  the  bar 
not  less  than  100  f.  wide;  also  for  removal 
of  shoals  in  the  creek,  making  the  entire 
cost  of  the  project  $24,000,  81,  128,  788. 

By  W.  F.  Smith,  1886,  7-f.  1.  w.  naviga- 
tion to  the  town  of  Smyrna,  Del.,  the 
head  of  navigation;  the  channel  at  the 
entrance  to  be  100  f.  wide  and  inside  the 
creek  60  f.  wide;  the  channel  to  be  pro- 
tected at  the  entrance  by  the  construction 
of  a  stone  jetty;  estimate,  $90,698.40,  88, 
742;  92,  952. 

Surreys. 

Examination  ordered  and  in  progress, 
1878,  78,  63. 

Examination  completed  by  W.  S.  Ed- 
wards, 1879,  79,  75,  472. 

Made,  1880,  under  direction  of  Col. 
Macomb.  81,  787;  examination  ordered 
by  act  ot  Aug.  5, 1886,  made  under  direc- 
tion of  W.  F.  Smith,  U.  S.  agent  (see 
Projects),  87,  847,  860. 
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SIVAO  BOATS.     (See  Dredges,) 

SNAKE  RIVER.     (See  Columbia  Rirer.) 

SNAKE  (rPPER)  RIVER,  IDAHO  (between  Huntington  Bridge 

and  Seven  Devils  mining  district). 


Appropriations. 

1892,  $20,000,  93,  3372. 
1894,  25,000,  96,  3390. 


Total,  46,000 

Commeree. 

Navigation  impracticable  in  1892,  98, 
3373. 

Engineers. 

Chief  of  Engineers.  Reports,  91, 
411;  98,  438;  94,  407;  95,  448;  96,  416. 

ENGINEERft  IN  CHARGE: 

Capt  T.  W.  Symons,  1891-95.  Reports, 
91,  3285,  3288;  98,  3372;  94,  2589;  96, 
3388 

Capt.  11.  Taylor,  1896.  Report,  96, 
3387. 

A.  J.  McMillan.     Report,  91,  3286. 
Wm.  Cuthbert.     Report,  91,  3289. 
P.  G.  Eastwick.     Report,  98,  3374. 

Operations. 

1M93-93.  2,143  c.  y.  rock  remove<l, 
98,  3373. 

11^94-95.  1,858  c.  y.  rock  removed, 
96,  3390. 

1S95~96.    Obstructions  below  Eagle 


Rock  and  at  the  head  of  Shoo  Fly  Rapids 
partly  removed.  Work  of  improvement 
abandoned,  96,  3387. 

Physical  eharaeterlstles. 

Description  of,  91,  3286. 

In  1893  it  was  thought  that  navigation 
of  the  river  would  always  be  diflBcult 
and  dangerous  in  spite  of  all  that  could 
be  done  by  way  of  improvement,  98, 
3373. 

Projects. 

By  Capt.  Symons,  1891,  for  removal  of 
ol)6tructing  rocks  and  reefs  from  a  selected 
channel  150  f.  wide,  ami  for  putting  in 
ringlx)lts  and  iron  posts  for  the  conven- 
ience of  loaded  l)oats  lining  up  over  the 
worst  rapids,  estimate,  $80,000,  98,  3372. 

By  Col.  Mendel  1,  Division  Engineer, 
1895,  for  abandoning  all  work  of  improve- 
ment, and  for  the  sale  of  the  barges  and 
other  similar  proj)erty  engaged  in  the 
work,  any  other  property  to  l)e  transferred 
to  other  works  of  improvement,  96,  3387. 

Survey. 

Survey  ordered  by  act  of  September 
19,  1890,  made,  1891,  under  direction  of 
Capt.  Svmons,  91,  3288. 

Map8;91, 3291;  92,  Atlas,  121, 122,  123, 


SNAKE  RIVER,  MINN. 


Commerce. 

Commerciaf  statistics  given,  81,  1827. 

Engineers. 

Chief  of   Engineers.      Reports,  80, 
183;  81,  247. 

Engineer    in    Charge.      Capt.  C.  J. 
Allen,  1881.     Report,  81,  1825. 

Assistant.      F.  Terry.      Report,   81, 
1827. 

Physical  characteristics. 

Description  of,  81,  1827. 


Projects. 

Capt.  Allen  estimated,  1880,  it  would 
cost  $5,000  to  remove  bowlders  from  the 
channel,  81,  1826. 

Survey. 

Survey  ordered  by  act  of  June  14, 1880, 
made,  1880,  under  direction  of  Capt, 
Allen  (report  unfavorable)  (see  Projects) ^ 
81, 1825. 


SNAKE  RIVER,  OREO. 


Commerce. 

None  at,  1899,  and  none  looked  for  for 
years  to  come,  1900,  4342. 

Engineers. 

Chief  of  Engineers.  Report,  1900, 
665. 

Engineer  in  Charge.  Capt.  W.  W. 
Harts,  1899.     Report,  1900,  4338. 

Physical  characteristics. 

Description  of.  A  lon^,  crooked 
mountainous  stream  rising    in  Yellow- 


stone Park  and  emptving  into  the  Colum- 
bia, with  a  total  fall  between  Pittsbuiig 
Landing  and  Asotin  of  74  miles,  with  at 
least  1  rapid  to  every  mile.  1900,  4339. 

Survey. 

Examination  from  Asotin,  Wash.,  to 
Pittsbuiig  Landing,  Oreg.,  ordered  by  act 
of  Mar.  3,  1899,  made,  1899  bv  Capt. 
Harts  (report  unfavorable) ,  1900,  4338. 
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S^AKE    RIYER,    WASH.,   (above    Lewlflton).     (See   Columbia   Hirer, 

Upper;  Columbia  and  Snake. ) 


Enf|^tneer«. 

Chief  of  Engineers.  Reports,  81 ,  322, 
82,324;  85,372. 

Engineers  in  Charge: 
Capt.  C.  F.  Powell.    Report,  82, 2716. 
Maj.  W.  A.  Jones.     Report,  86, 2440. 

Assistants: 
Lt.  T.  W.  Symons.     Report,  82, 2718. 
F.  J.  Carrel.     Report,  85, 2441. 

Phyilcal  cliaracterlfitlcs. 

Description  of  river,  82, 2716, 2718;  85, 
2441. 

Plant. 

By  Capt.  Powell,  1881,  improvement  of 


the  river  from  I^wiston  to  Salmon  River 
by  the  removal  of  rocks,  bowlders,  and 
gravel,  so  as  to  give  navigation  from  4  to 
6  months  of  the  vear.  Intimate,  $32,604. 
82,2718,2722. 

Surveys. 

From  Lewiston  to  mouth  of  Salmon 
River  ordered  by  act  of  Mar.  3, 1881,  81, 
332:  made  under  direction  of  Capt.  Powell, 
1881,82,2716. 

Between  Lewiston  and  mouth  of  Bois^ 
River  ordered  by  act  of  July  5,  1884; 
made  under  direction  of  Maj.  Jones,  1884, 
85, 2440. 


SIVOHOmiSH   RIYER,  IVASH.     (See  EvereU  Harbor;  Paget  Sound;  Skagit 

River y  Wash.) 


cTonimerce. 

Description  of,  98,  3463. 
Growing,  93,  3463. 

En{|[lneerfi. 

Chief  OF  Engineers.  Reports,  75, 125; 
93,  446. 

Engineers  in  Charge: 

Maj.  X.  Michler,  1874.  Report,  75,  ii, 
798 

Capt.  T.  W.  Svmons,  1893.  Report, 
93,  3462. 

Physical  charactertgtlcs. 

Description  of,  75,  ii,  798;  93,  3463. 

The  river  is  formed  by  the  union  of 
the  Skykomish  and  Snoqualmie  rivers,  is 
about  20  miles  long,  and  flows  into  Pos- 
session Sound,  one  of  the  divisions  of 
Puget  Sound.  In  its,  lower  course  it  has 
formed  a  delta  with  four  separate  chan- 


nels, three  of  which  are  below  the  town 
of  1/Owell.  One  of  these  latter  channels, 
known  as  the  Old  Channel,  in  1892  was 
much  obstructeil  by  snags,  etc.  Lowell 
is  a  part  of  the  city  of  Everett,  and  is  sit- 
uated about  9  miles  from  the  mouth  of 
the  river.     93,  3463. 

Plan. 

By  Maj.  Michler,  removal  of  snags 
from  the  river  at  CI  arks  Bend,  estimate, 
12,000,  75,  ii,  799. 

Surreyi. 

Under  the  direction  of  Maj.  N.  Mich- 
ler, 1874-75.     Report,  75,  ii,  798. 

Examination  of  the  river  from  its 
mouth  to  Lowell  ordered  by  act  of  July 
13,  1892;  made  in  that  year  by  Capt. 
Symons  (rei)<)rt  favorable  to  limited  im- 
provement), 93,  3462. 


S^OqUALillIIE  RI¥ER.     (See  Pugei  Sound;  Skngil  River,  Wojih.) 

SOCASTEE  CREEK,  S.  €. 


Eng1neer§. 

Chief  of  Engineers.    Report,  89, 158. 
Engineer  in  Charge.     Capt.   F.   V. 
Abbot,  1888.     Report,  89,  1214. 

Phyilcal  cliaractert«tlc§. 

Description  of,  89,  1214. 

Plan. 

By  Capt.  Abbot,  1889,  excavating  cut 
40  f.  wide  and  4  f.  deep  at  1.  w.  through 


the  Cypress  Swamp  from  the  bridge  at 
Socastee,  for  about  three-fourths  of  a 
mile;  also  clearing  out  obstructions  and 
widening  and  deepening  places  below 
proposed  cut;  estimate,  $10,000,  89, 1215. 

Surrey. 

Examination  ordered  bjr  act  of  Aug.  11, 
1888;  made,  1889,  under  direction  of  Capt. 
Abbot,  89,  1214. 


SODA  L.AKE8,  TEX.  AND  L.A.     (See  Cypress  Bayou.) 

SODIJS  RAY.     (See  LitlU  Sod^is  Bay,  K  Y,) 
SODIJS  HARROR.     (See  Great  Sodus  Harln^r,  N.  Y.) 
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M>]VO]IIA  CREEK,  CAL. 


Commerce. 

Description  of.  18,250 1.  carried  in  a  lit- 
tle schooner  with  tonnage  of  38  t.  1900, 
4257. 

Ennlneen. 

Chief  of  Engineers.  Report,  1900, 
033. 

Engineer  in  Charge.  Lt.  Col.  W.  H. 
Heuer,  1900.     Report,  1900,  4256. 


Pliyfiieal  eiiaraeterlitiet. 

Description  of,  1900,  4256. 

SnrTey. 

Examination  ordered  by  act  of  Mar.  3, 
1899,  made,  1899,  by  Maj.  Heuer  (report 
favorable),  1900,  4256. 


SOUTH  AHIBOY,  N.  J.     (See  Raritan  Bay.) 

SOUTH  BEACH,  HI  ASS.     (See  Edgarimm  Harbor.) 

SOUTH  BLACK  RIVER,  MICH.     (See  South  Haveii  Harbor. ) 

SOUTH  CHICAGO,  ILL..     (See  Calumet  Harbor.) 

SOUTH  CREEK,  N.  C. 


Commeree. 

In  1895  the  value  of  the  commerce  was 
estimated  at  about  $400,000  annually. 
On  account  of  the  inconsiderable  traffic 
and  the  diflBcuIty  of  keeping  the  stream 
free  from  obstructions,  and  existing  con- 
ditions, the  district  engineer  did  not  be- 
lieve  the  stream  worthy  of  improvement. 
95,  1369. 

Description  of,  ^6,  1370,  1371. 

Engineeni. 

Chief  of  Engineers.    Report,  96, 191. 

Engineer  in  Charge.  Maj.  W.  S. 
Stanton,  1892-95.     Report,  95,  1366. 


Assistant.  Lt.  E.  W.  Van  C.  Lucas. 
Report,  95,  1369. 

Pliysleal  eharaeterlitlefi. 

Description  of,  95,  1367. 

The  stream  a  tributary  of  Pamlico 
River,  entering  it  about  28  miles  below 
Washington,  N.  C,  95,  1369. 

Survey. 

Examination  from  its  mouth  to  the 
head  of  navigation  ordered  by  act  of  Aug. 
17,  1894,  made  under  the  direction  of 
Maj.  Stanton,  1895  (report>  unfavorable), 
95,  1369. 


SOUTH  CREEK,  S.  C.     (See  St.  Pierre  /Jiivr. ) 
SOUTHEAST  RIVER,  RD. 


Englneem. 

Chief  of  Engineers.    Report,  89, 112. 

Engineer   in   Charge.     Maj.  W.  F. 

Smith,  U.  S.  agent,  1888.    Report,  89, 91 1 . 

Assistant.  A.Stierle.  Report,  89, 912. 

PliyHleal  eliaraeteristlei. 

Description  of,  89,  912. 


Survey. 

Examination  ordered  by  act  of  Aug.  11, 
1888,  made,  1889,  under  direction  of  Maj. 
Smith,  U.  S.  agent  (report  unfavorable), 
89,  911. 


SOUTH  EDISTO  RITER.     (See  MosquUo  Creek,  S.  C.) 

SOUTH  FORK,  KY.     (See  Kentucky  River,  South  Fork.) 

SOUTH  FORKED  DEER  RIVER,  TEIVM.   (See  Forked  Deer  River,  Tenn.) 

SOUTH  HAVEBi  HARHOR,  MICH.^ 


Appropriations. 

1867,  $43,000,  67,  24. 

1870,  10,000,  70,  43. 

1871,  15,000,  71,  41. 

1872,  12,000,  72,  39. 

1873,  20,000,  78,  39. 

1874,  10,000,  74,  45. 

1875,  10,000,  76,  50. 


ApproprI  atfons— Con  tinned. 

1876,  10,000,  76,  36,  103. 

1878,  12,000,  78,  123. 

1879,  7,500,  79,  166. 

1880,  5,000,  80,  2029. 

1881,  5,000,  81,  2236. 

1882,  10,000,  82,  2317. 
1884,   7,500,  84,  1993. 


a  Survey—report  Feb.  7. 1837,  estimate,  $58,788.64.  H.  Doc.  No.  482,  65th  Cong.,  2d  sess.  At  mouth 
of  Black  (formerly  called  South  Black)  River.  For  physical  characteristics  of  the  river,  which  is  810 
miles  long,  see  Ex.  Doc.  No.  66,  ee  ii,  149.    Distinct  from  Black  River,  the  tributary  of  St  Clair  Biver. 


REPORTS   OF   CHIEF   OF   ENGINEERS,  U.  S.   ARMY.  1159 


SOUTH  HATEIV  HARBOR,  MICH.— Continued. 


Appropriations — Continued . 
1886,      5,000,  86,  1771. 

1888,  10,000,  88,  1917. 

1890,  15,000,  90,  2657. 

1892,  10,000,  93,  2356. 

1894,  20,000,  95,  2789. 

1896,  15,000,  96,  2685. 

1899,  45,000,  99,  2908. 

Total,  297,000 

Commerce. 

Harbor  of  refuge;  importance  as,  67, 
105;  69,  97;  70,  142. 

Lumbering  and  agricultural  interests, 
66,  iv,  149,  150. 

Justification  of  improvement,  66,  iv, 
149,  150. 

Benefits  of  improvement  more  local 
than  general,  68,  120;  76,  ii,  515. 

Contracts. 

1§67.  G.  Eastman,  materials;  R.  N. 
(iere,  materials;  G.  Hannahs,  labor,  67, 
105. 

1§70.  G.  Hannahs,  timber;  G.  P. 
Adams,  stone,  71,  153. 

1  §  7 1  •  G .  Hannahs,  materials  and  la- 
bor; Pierce  &  Whaling,  materials,  71, 153. 

1§73.  J.  Caldwell,  materials  and  la- 
bor, 78,  279,  280. 

1§73.  W.  Nicolls,  materials  and  la- 
bor, 78,  279,  280. 

1§74.  A.  Dodge,  revetment,  and 
dredging,  per  c.  y.,  23  to  30  cents,  75, 
259,  260. 

1  §  7ft.  Squier  &  White,  revetment  and 
dredging,  per  c.  y.,  35  to  80  cents,  75, 
259,  261. 

I§7§.  N.  St^ton  Gere,  revetment 
and  dreilging,  per  c.  y.,  12 J  cents,  79, 
1627,  1630. 

lino.  Squier  &  White,  dredging,  25 
cents  per  c.  y.,  80,  2028. 

l§Sd.  ^uier  &  White,  dredging,  19 
cents  per  c.  v.,  83,  1831. 

1S§7.  H.  B.  Herr  &  Co.,  crib  con- 
struction, 87,  2199. 

1  §§0.  Weimar,  Rath  &  Gaylord,  crib 
construction  upon  pile  foundation, $5, 837, 
89,  2193. 

1§91.  F.  A.  Hagen,  stone,  $2.24  per 
cord;  Parkhurst  &  Wilkinson,  tie  rods, 
bolts,  and  spikes,  2}  cents  per  lb.;  Gay- 
lord  &  Wing,  white  pine  timber  and 
plank,  $18  and  $16  per  M.  f.  B.  M. ;  J.  M. 
AUmendinger,  Norway  pine  piles,  12} 
cents  ner  1.  I.,  91,  2701. 

1S93.  £.  D.  Weimer,  furnishing  and 
delivering  lumber  for  repairs  to  pier — 
pine  timber,  $19.75;  pine  planking,  $20 
per  1,000  feet,  98,  2873. 

I W97.  N.  J.  Gaylord,  pier  extension, 
$13,323.66,  97,  2912. 

1§9II.  W.  A.  Starke,  dredging,  98, 
2502. 


1§09.  Greens  Dredging  Co.,  dredg- 
ing. N.  J.  Gaylord,  cribwork  and  pier 
repairs  (removal  of  old  work,  dredging, 
piles,  timber,  ironwork,  stone  and  sand 
filling),  $21,598.66,  99,  2909. 

1900.  Greens  Dredging  Co.,  dredg- 
ing. Smith  &  Nelson,  extension  and  re- 
pair of  pier  ( removing  old  work,  dred^ng, 
piles,  timber,  ironwork,  stone  filhng), 
$22,537.33,  1900,  3886. 

I^oemnents.    (Not  published  in  re- 
ports.) 
8.  Doc.  16,  34th  Cong.,  3d  sess. 

Engineers. 

Chief  of  Enqinbrrs.  Reports,  66,  iii, 
14,  35;  67,  24;  68,  32;  69,  33;  70,  43; 
71,  41;  78,  39;  78,  39;  74,  46;  75.  49; 
76,  102;  77,  109;  78,  123;  79,  165;  80, 
218;  81,  296;  82,  290;  88,  298;  84,  299; 
86,  321;  86,  315;  87,  283;  88,  257;  89, 
302;  90,  272;  91,  342;  92,  328;  98,370; 
94,  341;  95,  379;  9a,  334;  97,  424,  434; 
98,  412;  99,  490;  1900,  554. 

Engineers  in  Charge: 

Maj.  J.  D.  Graham,  1855-57.  Report, 
S.  Doc.  42,  35th  Cong.,  Ist  sess.,  p.  95. 

Maj.  J.  B.  Wheeler,  1866-69.  Reports, 
66,  iv,  148,  155;  67,  105;  68,  120. 

Capt.  F.  U.  Farquhar,  1869-72.  Re- 
ports, 69,  97;  70, 142;  71, 153;  72, 183. 

Capt.  S.  M.  Mansfield,  1872-80.  Re- 
ports, 72,  193;  78,  279;  74,  192;  75, 
259;  76,  ii,  511;  77,  918;  78,  1213;  79, 
1627;  (Maj.)  80,  2007. 

Maj.  F.  Harwood,  1880-82.  Reports, 
80,  2028;  81,  2235. 

Maj.  D.  P.  Heap,  1882-83.  Report, 
82  2317. 

Capt.  i).  W.  Lockwood,  1883-87.  Re- 
ports, 88,  1830;  84, 1991;  85,  2085;  86, 
1770;  87,  2198. 

Maj.  S.  M.  Mansfield,  1888-89.  Re- 
port, 88,  1916. 

Maj.  W.  Ludlow,  1889-93.  Reports, 
89,  2191;  90,  2656;  91,  2700;  92,  2353; 
98  2870 

Lt.  Col.  G.  J.  Lydecker,  1894-96;  1898. 
Reports,  94,  2198;  95,  2787;  96,  2684; 
98  2501. 

Capt.  C.  McD.  Townsend,  1897.  Re- 
ports, 97,  2910,  2948. 

Capt.  C.  Harding,  1899-.    Reports,  99, 
2906;  1900,  3884. 
Assistants: 

J.  R.  Mayer,  S.  Doc.  42,  35th  Cong., 
1st  sess.,  p.  96. 

AV.  T.  Casgrain.     Report,  66,  iv,  149. 

Lt.  D.  P.  Heap.  Reports,  67, 105;  68, 
120. 

Estlmatet.     (See  Plans  and  Projects. ) 
By    Maj.    Graham,    1857,    piers    and 
dredging,   $39,180.61,   S.    Doc.   42,   35th 
Cong.,  Ist  sess.,  pp.  93,  175. 
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SOUTH  HAYEM  HARBOR,  IHICH.— Continued. 


By  Maj.  Wheeler,  1866,  completion, 
$128,288.47,  66,  iii,  :^,  iv,  148;  74,  192; 
76,  ii,  514. 

By  W.  T.  Casgrain,  piers  to  outer  bar, 
166,693.90;  to  outer  bar  with  dredging, 
$120,300;  over  outer  bar,  $186,994,  66, 
iv,  153. 

By  Capt,  Farquhar,  1869,  piers,  dredg- 
ing, and  removal  of  old  work,  $82,000, 
69,  79;  revised  estimate,  $84,000,  70,  43, 
142. 

Revetmentand  dredging,  1871,  $44,138.- 
33,  71,  41,  154. 

By  Maj.  Mansfield,  1875,  pier  extension 
and  continuing  revetment  and  dredging, 
$80,000,  76, 260;  76,  ii,  513, 514.  Amount 
of  estimates  to  1877,  $202,000,  77,  918; 
78,  1214.  For  completion  of  existing 
project,  $52,500,  79,  166. 

Operations. » 

l§66-«7.  North  side,  288  1.  f.  crib 
pier  built,  67,  106;  74,  192. 

1867-68.    North  side,  128  1.  f.  crib 

Eier  built;  south  side,  256  1.  f.  crib  pier 
uilt,  68,  121;  74,  192. 

1868-69.  North  side,  256  1.  f.  crib 
pier  and  257 1.  f.  superstructure  built;  crib 
lost  from  north  pier  replaced,  69,  33,  97; 
74.  192. 

1 869-70.  Damage  to  cribs  from  run- 
ning ice,  70,  43,  142;  74,  192. 

1870-71.  Northside,  301.  f.  crib  pier 
built;  south  side,  50  1.  f.  crib  pier  built; 
pier-head  built  by  hired  labor;  repairs  to 
north  pier,  71,  41,  153;  74,  192;  76,  ii, 
515 

1871-79.    North  side,  100  1.  f.  crib 

Eier  built;  south  side,  50  I.  f.  crib  pier 
uilt;  26,102  c.  y.  dredged  (nearly  com- 
pleted by  U.  S.  dredge),  73,  39, 183, 193; 
76,  ii,  513. 

1872-73.  Northside,  501.  f.  crib  pier 
built;  repairs  to  superstructure;  dredging 
bv  U.  8.  apparatus,  74,  45,  193;  73,  39, 
279. 

1873-74.  North  side,  100  1.  f.  crib 
pier  built;  south  side,  50  1.  f.  crib  pier 
built;  displaced  crib  resunk,  74,  45, 193; 
76,  ii,  515. 

1 874-75.  North  side,  100 1.  f.  super- 
structure built;  south  side,  50  I.  f.  super- 
structure built,  76,  49,  259. 

1875-76.  North  side,  525  1.  f.  pile 
revetment  built,  76, 102,  ii,  511. 

1876-77.  53,326  c.  y.  dredgefl;  re- 
pairs to  north  and  south  revetment,  77, 
109, 918. 

1877-78.  22,510  c.  y.  dredeed;  316 
f.  revetment  completed;  slab  dock  re- 
moved, 78, 123, 1213. 

1878-79.    33,854  c.  y.  dredged;  re- 

a North  pier,  600  f.  crib  work,  986  f.  pile  work;  south  pier,  602  f.  crib  work,  316  f.  pile  work,  70, 1628. 
Cribs  damaged.  last,  or  displaced,  69,  83,  97;  78,  183;  73,  279:  74.  192:  76,  ii,  612.  Breach  of  90  1.  f. 
in  south  pier  during  winter  of  1876-77,  77, 109,  918.  Extraordinary  settlement  of  pier,  70, 142;  76,  ii, 
612.    1877.    200  cords  oi  stone  washed  out  of  piers,  78,  1213. 


pairs;  461  f.  revetment  completed,  79, 
165, 1627. 

1880-81.  11,571  c.  y.  dredged  from 
chamiel  between  lake  and  inner  harbor; 
extensive  repairs  to  plant,  81, 2235, 2236. 

1881-8d.  661 1.  f.  of  plank-beam  re- 
vetment and  534  1.  f.  of  catch-sand  fence 
built,  82,  2317. 

188d-83.  Repairs  to  south  pier,  re- 
vetment, and  plank-beam  wall.  85  1.  f. 
plank-beam  revetment,  and  592  1.  f.  sand 
fence  built  on  north  side;  17,449  c.  y. 
dredged  from  "middle ground,"  88, 183. 

1883-84.  1,905  c.  y.  dredged  from 
channel  between  the  piers,  84, 1992. 

1884-85.  447  1.  f.  of  north  pier  and 
210  1.  f.  of  south  pier  repaired,  85.  2085. 

1885-86.  29,865  c.  y.  dredged  from 
channel  between  the  piers,  86,  1770. 

1886-87.  Site  dredged  and  founda- 
tion piles  driven  for  50  1.  f.  of  crib  work 
and  14  courses  of  same  built,  87,  2198. 

1887-88.  South  pier  extended  50  f. 
under  contract;  1,750  c.  y.  dredged,  88, 
1916. 

1888-89.  6,000  c.  y.  dredged,  89, 
2192. 

1889-90.  24,960  c.  y.  removed  by 
Government  dredge;  4,390  c.  y.  dredged 
by  citizens  of  South  Haven;  repairs  to 
north  and  south  piers,  90,  2656. 

1890-91.  Repairs  to  outer  circle  of 
north  pier  in  progress,  91,  2700. 

1891-99.  11,670  c.  y.  dredged  from 
the  channel ;  repairs  to  outer  crib  of  north 
pier  completed;  double  sheet  piling  driv- 
en along  520  feet  of  rear  wall  oi  north  pile 
revetment;  460  1.  f.  of  north  plank  beam 
changed  to  sheet-pile  revetment;  192  1.  f. 
of  sand  fence  built,  9ffy  2354. 

1893-93.  Outer  part  of  north  pier 
decked  over;  462  1.  f.  north  plank-beam 
revetment  converted  into  sheet-pile  re- 
vetment; rebuilding  of  356  1.  f.  of  old  crib 
work  in  south  pier  m  progress,  98,  2871. 
A  tool  house  built,  soundings  made,  gauge 
readings  taken,  and  15,690  c.  y.  dredg^, 
98,  2872. 

1893-94.  Part  of  south  pier  rebuilt 
and  31,758  c.  y.  dredged,  94,  2198. 

1895-96.  30,715  c.  y.  dredged,  96, 
2684 

1896-97.  Parts  of  the  north  and 
the  south  pier  rebuilt,  97,  2911. 

1897-98.  Extensipnof 300f.  tosouth 
pier  in  course  of  construction,  98,  2501 ; 
and  13,766  c.  y.  dredged,  98,  2502. 

1898-99.  20,711  c.  y.  dredged;  ex- 
tension of  south  pier  in  progress  and  pier 
temporarily  repaired;  preparations  made 
for  permanent  repair  of  south  pier  (draw- 
ings), 99,  2907. 
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1§99-1900.  13,390  c.  y.  dredged; 
about  1,004  f.  of  south  pier  repaired  and 
end  protected  by  50-f.  crib;  extension  of 
north  pier  in  progress,  1900,  3884. 

Physical     ctiaracterlntlcfi.      (See 

note  to  title  of  work. ) 

General,  of  South  River,  66,  iii,  14,  iv, 
148,  149. 

Lake  bed  around  and  between  piers 
generally  blue  clay,  66,  iv,  151 ;  69,  97. 

Treacherous  sands,  74,  193. 

Advance  of  shore  line,  76,  ii,  514. 

Result  of  soundings  in  1879,  79,  1628. 

Description  of,  93,  2870. 

Storms  damaging  works,  99,  2907. 

Plans.     ( See  Projects. ) 

By  AV.  J.  Casgrain:  (1)  Extension  of 
both  harbor  piers  to  the  12-f.  curve  and 
dredging  channel  across  exterior  bar; 
estimate,  $120,300;  f  2)  extension  of  both 
harbor  piers  over  tne  outer  bar  to  the 
12-f.  curve;  estimate,  $186,994.  First 
plan  adopted  and  appears  under  projects. 
66,  iv,  152;  74,  192. 

Private  and  corporate  work. 

Pier  work  and  close-pile  revetment  built 
previous  to  1866  by  the  citizens  of  South 
Haven;  pier  light  supported  by  private 
subscriptions;  expenditures  by  local  au- 
thorities in  improvement  between  $18,000 
and  $20,000,  66,  iv,  148,  149;  68,  120; 
74,  192;  76,  ii,  514. 

Dredging  done  by  citizens  of  South 
Haven,  90,  2656. 

Projects.     (See  Estimates  and  Plans. ) 

By  Maj.  Graham,  2  parallel  crib  piers 
180  *f.  apart;  dredging  to  8  f.;  estimate, 
$39,180,  S.  Doc.  42,  35th  Cong.,  Ist  sess., 
I)p.  98,  175. 

The  original  project  by  Maj.  Wheeler, 
1866,  proposed  the  extension  of  two  par- 
allel piers  120  f.  apart  from  the  mouth  of 
the  river  to  the  12-f.  curve  in  the  lake, 
the  protection  of  the  river  banks  by 
sheet-pile  revetment,  and  dredging  a 
channel  12  f.  deep  between  the  piers  and 


across  the  outer  bars;  estimate,  $128,288, 
66,  iv,  148;  74,  192;  76,  ii,  513;  79, 
1628. 

By  Capt.  Farquhar,  1869,  pier  extension ; 
dredging  in  channel;  removal  of  old  slab 
pier,  69,  97;  74,  192;  76,  ii,  512.  Re- 
newed, 1870,  70,  43,  142;  74,  1892, 
1871.  In  lieu  of  alr^uly  recommended 
projects,  to  widen,  deepen,  and  revet 
channel.  Renewed,  1872-73,  72,  193; 
76,  ii,  513. 

By  Maj.  Mansfield,  1875,  400  1.  f.  re- 
vetmeut  on  north  side  and  an  extension 
of  the  piers  for  300 1.  f. ;  estimate,  $80,000, 
76,  260;  76,  ii,  513. 

In  1879  the  project  wa.s  modified,  in- 
creai^ing  the  channel  depth  to  14  f.,  79, 
1628;  81,  2236. 

Total  amount  appropriated  from  1867 
to  1886,  inclusive,  $182,000.  Amount 
estimated  to  complete  project  in  1886, 
$77,500,  86,  316;  87,  2199;  92,  2356. 

In  1897  Capt.  Townsend  estimated  it 
would  cost  $108,500  to  improve  the  har- 
bor, 97,  2949, 

By  Capt.  Harding,  1899,  applying  part 
of  appropriation  of  1899  to  extending 
north  pier  200  f.,  99,  2907. 

§ur¥ey8. 

Directed  by  Maj.  Graham,  made  by  J. 
R.  Mayer,  1856  (S.  Doc.  42,  35th  Cong., 
1st  sess.,  p.  96). 

Directed  by  Maj.  Wheeler,  made  by 
W.  T.  Casgrain,  1866,  66,  iii,  14,  iv,  148; 
74  192*  76  ii  514. 

Directed  by  Maj.  Wheeler,  1868,  76, 
ii,  514. 

Directed  by  Capt.  Farquhar,  1869,  76, 
ii,  514. 

Directed  by  Capt.  Farquhar,  1870-71, 
76,  ii,  515. 

Survey  ordered  by  act  of  June  3,  1896, 
made,  1897,  by  Capt.  Townsend  (see  /Vo- 
jects),  97,  2948. 

Maps.     80,  2028;  84,  1992. 

Drawings.     (See  Operations^  1899.) 


SOUTH  HERO  ISL. AIVD,  VT.     (See  North  Hero;  Ixike  Champlain. ) 
SOUTH  MUiWAUKEE  HARBOR,  1¥IS.     (See  Milwaukee  Harfxyr.) 


ApproprI  ation. 

1896,  $5,000,  96,  2510. 

Commerce. 

The  condition  of  the  harbor  such  that 
it  was  of  little  value  to  commerce  before 
improvement,  98,  2329. 

The  harbor,  1900,  of  no  benefit  to  gen- 
eral commerce,  1900,  3701. 

Contracts. 

1§96.  P.  \V.  Galloway,  extending 
north  pier  185  1.  f.  timber,  stone,  etc.. 


total  $4,509.43,  97,  2697.     Actual  cost, 
$23.61  perl,  f.,  98,  2329. 

Eng^lneeri). 

Chief  of  Engineers.  Reports,  95 ,  363 ; 
96,  320;  97,  403;  98,  395;  99,  468; 
1900,  533. 

Engineers  in  Charge: 

Capt.  C.  F.  Palfrey,  1895.  Report,  96, 
2642. 

Capt.  G.  A.  Zinn,  1896-98.  Reports, 
96,  2509;  97,  2696;  98,  2328. 
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Capt.  J.  G.  Warren,  1899-.  Reporta, 
99,  2776;  1900,  3701. 

Assistant.  J.  A.  B.  Tomkins.  Report, 
96,  2642. 

Operations. 

1897-9§.  North  pier  extended  185 
1.  f.,  98,  2329. 

Physical  characteristics. 

Description  of,  95,  2642. 

The  harbor  in  situated  on  the  west 
shore  of  Lake  Michiean,  about  9  miles 
south  of  Milwaukee  Harbor  and  at  the 
mouth  of  Oak  Creek,  a  small  stream  about 
20  miles  long  North  and  south  of  the 
creek  the  shore  is  very  bold.  Only  slight 
protection  is  given  from  north  and  north- 
eat<t  gales,  but  a  point  extending  east- 
ward ly  mto  the  laxe  protects  the  harbor 
from  southerly  gales.  A  depth  of  18  f.  is 
obtained  at  a  distance  of  1,200  f.  from  the 
shore.  95,  2642.  The  original  depth  of 
water  at  the  mouth  of  the  creek  varied 
from  about  3  f.  to  absolute  closure,  96, 
2509. 

Channel  dimensions,  96,  2510;  97, 
2696. 


Shoaling,  96,  2510;  97,  2696. 
Water-level  observations,  95,  2643. 

Private  (<N»rporate)  iirork. 

Description  of  work  done  by  South  Mil- 
waukee Co.  before  the  U.  S.  undertook 
improvement  of  the  harbor,  95,  2642. 

Two  piers,  one  300  f .  long  and  the  north 
600  f.  long,  built  by  South  Milwaukee  Co., 
clear  opening  between,  200  f.,  95,  2642. 

Projects. 

In  1894  it  was  estimated  it  would  coet 
$138,000  to  construct  a  proper  harbor  en- 
trance, 95,  2643;  by  dredging  and  main- 
taining a  channel  200  f.  wide  and  18  f. 
deep  between  piers  extending  from  the 
shore  line  to  tne  21-f.  contour  in  Lake 
Michigan,  the  least  distance  between  the 
piers  to  be  250  f.,  the  plan  of  improve- 
ment adopted,  96,  2510. 

Surreys. 

Sur\'ey  of  the  harbor  ordered  by  act  of 
Aug.  17,  1894,  made  in  that  year  under 
dire<!tion  of  Maj.  Gregory  (see  /Vq/Vcte), 
95,  2641. 

Maps.    95,  2644. 


SOUTH  IVOR  WALK  HARBOR.     (See  NoruvUk  Harbor,  Qmn.) 


SOUTHOLD  HARBOR,  L.OMG  I8LAIVD,  N.  Y. 


Commerce. 

A  place  for  the  shipment  of  farm  prod- 
ucts and  receipt  of  supplies,  t  3,  996. 

Engineers. 

Chief  of  Engikeebm.  Report,  84, 
100;  93,  92. 

Knginekus  in  Cftarge: 

Maj.  J.  W.  Barlow,  1882.  Report,  84, 
686. 

Lt.  Col.  H.  M.  Robert,  1893.  Report, 
93,  996. 

Physical  characteristics. 

Description  of,  84,  686. 

A  private  landing  wharf,  93,  996. 


Plans. 

By  Maj.  Barlow,  1884,  excavating  a 
channel  100  f.  wide  and  10  f.  deep  from 
landing  to  deep  water,  a  distance  of  500 
f.     Estimate,  $4,000.    84,  686 

Surreys. 

Examination  ordered  by  act  of  Aug.  2, 
1882,  made,  1884,  under  direction  of 
Maj.  Barlow,  84,  686. 

Examination  ordered  by  act  of  Julv  13, 
1892,  made  by  Col.  Houston,  1892  (report 
unfavorable),  93,  996. 


SOUTH  PASS.     (See  Mimmppi  River.) 
SOUTHPORT  HARBOR,  COKIV.  a 


A  pproprlat  Ions. 

1829,  $6,097.00,  act  Mar.  2. 
1832,      4,490.43,  act  July  3. 

1836,  1,500.00,  act  July  4. 

1837,  1,000.00,  act  Mar.  3. 

1870,         500.00  (allotted),  79,  356. 

1875,  5,000.00,  75,  105. 

1876,  5,000.00,  76,  53. 
1880,      2,500.00,  80,  465. 


Approprlal  Ions— Continued. 

1881,  2,500.00,  81,  608. 

1882,  3,000.00,  82,  621. 

Total,   31,587.43 

Commerce. 

Important,  71,  828;  75,  ii,  262. 
Description  of,  97,  987. 


a  Surveys— Reports.  Feb.  19, 1827,  estimate  $6,096.18,  and  Sept.  26,  1838,  estimate  12,681.60.    (H.  Doc 
No.  482.  55th  CoiiK.,  2d  sess.) 
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Contracts. 

1§75.  Beattie  &  Dreeser,  repairing 
breakwater,  $6.90  per  c.  y.,  75,  ii,  261. 

1§76.  J.  H.  Fenner,  dredging  and 
filling  between  the  walls  of  dike,  37  cents 
per  c.  y.;  depositing  in  deep  water,  17 
cents  per  c.  v.,  78,  406. 

1881.  J.  M.  Seward,  dredging,  19 
cents  per  c.  y.,  81,  609.  J.  McDermott, 
dredging,  33  cents  per  c.  y.,  82,  622. 

1883.  J.  H.  Fenner,  dredging,  32 
cents  per  c.  y.,  83,  522. 

Engineers. 

Chief  of  ENGiNEERa  Reports,  70, 
31,  76;  71,  86;  75,  105;  76,  53;  77,  48; 

78,  53;  79,  59;  80,  79;  81,  94;  82,  95; 
83,  91;  84,  97;  85,  86;  86,  87-  87,  50; 
97,  105. 

Engineers  in  Charge: 

Maj.  D.  C.  Houston,  1870,  70,  74. 

Maj.  G.  K.  Warren,  1870-71.  Reports, 
70,  453;  71,  823. 

Maj.  J.  W.  Barlow,  1875-83.     Reports, 

75,  ii,  261;  76,  229;  77,  218;  78,  406; 

79,  354;  80,  464;  81,  607;  82,  620. 

Lt.  Col.  W.  McFarland,  1881^86.  Re- 
ports, 83,  521;  84,  653;  85,  655. 

Lt.  Col.  D.  C.  Houston,  1886-88.  Re- 
I)orts,  86,  648;  87,  615;  (Col.)  88,  561. 

Maj.  S.  S.  Leach,  1897.  Report,  97, 
986. 

Assistant.     W.  W.  Starr,  jr.     Report, 

76,  229. 

Estlmatef.     (See  Plans  and  Projects, ) 

For  early  projects,  71,  826. 

By  Maj.  Warren,  1871,  repairing  and 
raising  breakwater,  $9,375;  dike,  $2,a50, 
71   827 

By  W.  W.  Starr,  1876,  channel  50  f.  by 
5  f.,  $ll,a55;  or  50  f.  bv  4  f.,  $8,085,  76, 

Operations. 

1  »39-33.  Breakwater  built,  $10,587, 
70,  453. 

1§36.    Repairs,  70,  453. 

1§ 75-76-7 7,  Breakwater  raised  2 
f.,  with  fence  135  f.  by  2.5  f.,  76,  53,  229. 

1877-7§.  Breakwater  and  dike  re- 
paired; channel  dre<iged  to  60  f.  by  4  f. 
from  outer  beacon  to  breakwater;  15,000 
c.  y.  removed,  78,  53,  406. 

1§8<K-§1.  11,294  c.  y.  dredged,  81, 
607. 

18§l-§3.  6,768  c.  y.  dredged,  82, 
621. 


l§§»-§3.    8,390  c.  y.  dredged:  ] 

i,  do. 


proj- 
522. 


ect  for  improvement  completed, 

Physical  etaaraeteiistlcs. 

Described,  71,  824;  88,  561;  97,  986. 

Tidal  observations,  71,  828;  76,  230. 

It  is  formed  by  the  lower  part  of  Mill 
River,  a  small  stream  flowing  into  Long 
Island  Sound,  about  6  m.  west  of  Bridge- 
port. The  width  averages  less  than  100 
y.,  and  the  part  used  for  commerce  is 
about  1  m.  long.    97,  986. 

Pl^iit.     (See  Estimates  and  Projects, ) 
History  of  early  plans,  71,  824. 
By  W.  W.  Starr,  1876,  dredging  chan- 
nel 4  f.  to  5  f.  deep  and  50  f.  wide,  76, 
229,  2:^. 

Projects.     (See  Estimates  and  Plans.) 

The  earliest  project,  1827,  provided  for 
a  stone  breakwater,  extending  south- 
ward 1,420  f.  on  the  east  side  of  the  har- 
bor, and  a  dike  extending  northward 
1,450  f.  from  the  head  of  the  breakwater. 
This  work  was  completed  in  1838  at  a 
cost  of  $10,587.23.     70,  453;  86,  648. 

In  1875  the  breakwater  was  repaired 
and  raised  2  f.,  76,  53,  229;  86,  648. 

In  1876  the  project  was  modified  to 
provide  for  dredging  a  channel  50  f.  wide 
and  4  f.  deep  at  1.  w.  from  Ix)ng  Island 
Sound  to  the  wharves  at  South  port.  In 
1877  the  project  was  amended  to  provide 
for  100  f.  width.  78,  406;  79,  59,  355; 
86,648. 

The  project  was  practically  completed 
in  1883,  83,  522;  84,  653;  86,  648. 

Total  appropriations,  1829  to  1882,  in- 
clusive, $31,587.23,  86,  649;  87,  616. 

In  1896  Capt.  Leach  estimated  it  would 
cost  $12,700  to  improve  the  harbor,  with 
an  annual  expenditure  of  $300  for  main- 
tenance, 97,  987. 

§ur¥eys. 

By  J.  Anderson,  1826,  71,  824. 

Under  direction  of  Maj.  Houston,  1870- 
71,  examination  and  survey,  70,  31,  76, 
453;  71,  86. 

Survey  ordered  by  act  of  June  3,  1896, 
made  by  Capt.  Leach,  1896  (report  favor- 
able) (see  Projects),  97,  986. 

By  W.  W.  Starr,  1876,  under  direction 
of  Maj.  Houston,  76,  229,  230. 

Maps.    Sketch  of  Breakwater,  71, 824, 
825. 
Map  of  the  harbor,  79,  356. 
82,  620;  86,  648. 


SOIJTHPORT  HARBOR,  WIS.     (See  Kenosha  Harbor.) 


SOUTH  Riyi»,  MASS.     (See  Salem  Harbor.) 
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AppropiiatloDA. 

1871,  $15,000,  71,  80,  697. 

1873,  5, 000,  73,  81,  869;  74,  ii,  144. 

1880,  40,000,  80,519. 

1881,  6,000,81,662. 

1882,  10,000,  82,  679. 
1886,  5, 000,  86,  780. 
1888,  5, 000,  88,  660. 
1890,  5, 000,  90,  860. 
1892,  7,000,92,888. 
1894,  5, 000,  95,  986. 
1896,  5, 000,  96,  786. 
1899,  5,000,99,1307. 


Total,  113,000 

Commerce. 

Increase  of,  88,  659,  661. 

In  1895  the  commerce  of  the  river  was 
carried  throujjh  a  cliannel  in  the  river 
not  included  in  the  project  for  the  im- 
provement, 96,  985. 

Contract. 

1 » 73.  P.  W.  Weyss  &  Co. ,  dredging, 
38  cents  per  c.  v.,  73,  869. 

1WW5I.  H.  bu  Bois  &  Sons,  wharf  re- 
moval and  reconntruction,  dike  construc- 
tion, and  dredging,  83,  554. 

1«91.  E.  M.  Payn,  dredging,  38 J 
cents  i)er  c.  v.,  91,  1001. 

1§92.  W.  H.  Taylor,  dredging,  29 J 
cents  per  c.  y.,  s.  m.  ($5,605),  93,  1122. 

1M95.  E.  Brainard,  dre(iging,  25 
cents  ner  c.  y.  ($3,750),  95,  986. 

1 1196.  Newburg  Dredging  Co. ,  dredg- 
ing, 24 J  cents  per  c.  y.,  s.  m.  ($4,500), 
97   1141. 

1899.  E.  M.  Payn,  dredging,  27 J 
cents  per  c.  y.,  1900,  1507. 

Englneem. 

Chief  of  Enoineers.  Reports,  70, 31, 
72;  71,  80;  72,  77;  73,  81;  74,  93;  79, 
m;  80,  84,  85;  81,  106;  82,  108;  83, 
100;  84,  120;  85,  112;  86,  108;   87,  72; 

88,  72;  89,  91;  90,  8^;  91,  103;  92, 
105;  93,  113;  94,  103;  95,  115;  96,  98; 
97,  133;  98,  138;  99,  158;  1900, 180. 

Engineers  in  Charge: 

Lt.  Col.  J.  D.  Kurtz,  1871-74.  Reports, 
71,  697-701;  72,  781;  73,  869;  74,  ii, 
144. 

Col.  J.  Newton,  1879-84.  Reports,  80, 
519;  81,  660;  82,  677;  83,  553. 

Lt.  Col.  G.  L.  Gillespie,  1884-86.  Re- 
ports, 84,  760;  85,  764. 

Lt.  Col.  W.  McFarland,  1886.  Report, 
86,  777. 

Lt.  G.  McC.  Derby,  1886-89.  Reports, 
87,773;  (Capt.)  88,  657. 

Capt.  T.  L.  Casey,  1889-94.     Reports, 

89,  834;  90,  858;  91,  999;  92,  887;  93, 
1120'  94   813 

Lt!  Col.  G.  L.  Gillespie,  1895.  Report, 
95,  984. 


Maj.  IL  M.  Adams,  1896-97.  Reporta, 
96   784*  97   1139. 

Maj.  A.  M.  Miller,  1898.  Report,  98, 
1064. 

Col.  J.  W.  Barlow,  1899-.  Report**, 
99,  1307;  1900,  1506. 

Assistants: 
(i.  E.  Brown.     Rejjort,  71,  699. 
R.  H.  Talcott.     ReiK)rt,  80,  520. 

OperatlonH. 

IN79-71.  I>elaye<l  by  failure  to  en- 
ter into  contract,  71,  697.' 

lS71-7d.  Dredging  in  I )n»gress,  72, 
77,  781. 

lli7tl-73.  Dredging  in  progress,  73, 
869. 

1873-74.  Results,  a  channel  6  f. 
deep  joining  the  South  and  Raritan  riv- 
ers, 74,  93,  ii,  144. 

l!l»«-§3.  Wharf  at  Raritan  and 
South  River  Canal  junction  rebuilt;  1,779 
1.  f.  of  dike  built,  83,  554. 

l§83-»4.  3,117  1.  f.  of  diking  built; 
2,222  c.  y.  dredged  from  shoal;  3,173  c. 
y.  rock  biaste<l  from  shoal  at  Whitehead's 
sand  dock,  84,  760,  761. 

1884-85.  1,200  c.  y.  broken  stone 
placed  in  dike  at  mouth  of  canal,  85, 
765. 

1887-88.  16,815  c.  y.  dredged  from 
channel  between  Dikes  D  and  E,  and 
from  shoal  at  Dike  F,  88,  659. 

1891-93.  10,551  c.  y.  dredged,  92, 
887. 

1893-93.  18,028  c.  v.  dredge<l,  93, 
1121. 

1894-95.  16,069  c.  v.  dreilged,  95, 
984  985 

1896-97.  17,988  c.  y.  dredgtnl,  97, 
1140. 

1899-1900.  18,024  c.  v.  dreilgeil, 
1900,  1506. 

Physical  characterlstlcfi. 

Described,  71,  698-701;  88,  657. 

Distances  of  the  various  points  along 
the  river  from  its  junction  with  the  Rar- 
itan River  at  Sayreville,  96,  784. 

Plan.     (See  Projects.) 

By  Lt.  Col.  Kurtz,  1872,  short  wing 
dam  and  pile  protection;  mav  be  neces- 
sary; estimate,  $5,000,  72,  781. 

Private  (corporate)  irorii. 

The  New  Jersey  Transportation  Co. 
made  a  cut  about  80  f.  wide  between 
iSoufti  and  Raritan  rivers  about  1831,  71, 
698.     • 

Projects.     (See  Plans.) 

By  Lt.  Col.  Kurta,  1870,  6-f.  channel 
through  the  canal  made  by  New  Jersey 
Transportation  Co.,  and  through  the 
shoals  l)etween  the  canal  and  Washing- 
ton, and  at  the  confluence  of  the  South 
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and  Raritan  rivers  by  ciredging;  estimate,  ' 
113,653.50,  71,  698. 

By  Col.  J.  Newton,  1879,  improvement 
of  South  River  by  recrtification  of  the  en-  i 
trance  to  the  artificial  channel  or  canal 
into  the  Raritan  River;  closing  the  South  j 
River  below  Petit's  brickyard,  increasing 
by  means  of  dikes  and  dre<iging  the  depth 
to  8  f.  at  m.  1.  w.  up  to  Washington,  6  f. 
to  Bissettfl,  and  4  f .  to  old  bridge,  involv- 
ing the  construction  of  15,200  1.  f.  of  dike 
and  3,200  f.  of  half  dike,  and  dredging; 
estimate,  $194,695,  80,  522,  523;  87, 
no. 

The  project  of  1880  was  modified  in 
1892  by  omitting  the  proposed  dredging 
of  the  cut  above  Washmgton  and  in  front 
of  the  brickyards,  the  construction  of 
Dikes  II,  I,  J.  K,  and  L,and  substituting 
therefor  dredging  of  the  channel  between 
Washington  and  the  Raritan  River  R.  R. 


bridge,  reducing  the  original  estimate  to 
$176,975,  93,  1121. 

By  Capt.  Casey,  1892,  exptmditure  of 
the  appropriation  of  1892  in  dredging  the 
river  between  the  turnpike  bridge  and 
Bissett's,  93,  1121. 

Hurwejn. 

Under  direction  of  Lt.  Col.  Kurtz,  1870. 
Report,  71,  698-701. 

Under  direction  of  Lt.  Col.  Newton, 
1879,  79,  66. 

Examination  ordered  by  act  of  Mar.  3, 
1879,  made,  1880,  under  (lirection  of  Col. 
Newton,  80,  519. 

Examination  of  a  bar  which  had  formed 
around  an  old  wreck  made,  1894,  by  Lt. 
Col.  Gillespie,  95,  984. 

Examination  made,  1899,  by  Col.  Bar- 
low, 99,  1307. 

Maps.     82,  678;  86,  764. 


SOUTH  SAN  FRAIVCISCO  HARBOR,  CAL.. 


Commerce. 

Description  of.  432  carloads  per  year; 
tonnage  by  water  could  not  be  ascer- 
tained.   1900,  4249. 

EnKlneem. 

Chief  of  Engineeiw.  Report,  1900, 
633. 

Engineer  in  Charge.  Lt.  Col.  W.  H. 
Fleuer,  1899.     Report,  1900,  4248. 

PliyHleal  eliaraeteristleii. 

Description  of,  situated  in  San  Fran- 


cisco Bay,  about  11  miles  distant  from 
San  Francisco.  No  harbor  in  existence. 
1900,  4248. 

PriTate  ivork. 

Description  of  canal  built  by  land  com- 
pany about  1891.  Canal  wholly  silted 
up,  1900.    1900,  4249. 

Surrey. 

Examination  ordered  by  act  of  Mar.  3, 
1899,  made,  1899,  by  Maj.  Heuer  (re- 
port unfavorable),  1900,4248. 


SOUTHWEST  PASS,     ^^ee  Musisifiitpi  River. ) 

SPIRIT  ISL.AIVD.     (See  Saiminah  River,  Ga.) 

SPOKAIVC  RIVER,  IDAHO. 


Commerce. 

Description  of,   98,   3459.     Restricted 
by  the  condition  of  the  river,  93,  3460. 

Eni;lncerM. 

Ch  IBP  OP  Emjineers.     Report,  93,  446. 

En(} INKER  IN  Charge.      Capt.  T.  VV. 
Symons,  1892-93.     Report,  93,  3458. 

PhyHleal  eharaclerlfitiefl. 

Description  of.     It  is  about  150  miles 
long,  flows  into  the  Columbia  River,  and 


is  an  outlet  of  I^ke  Cceur  d' Alene,  which 
receives  the  drainage  of  alx)ut  100  miles 
of  mountains  of  the  same  name.  The 
town  of  Post  Falls  is  situated  about  8 
miles  from  the  lake.     93,  3459. 

Survey. 

Examination  of  the  river  from  Post 
Falls  to  Lake  Cceur  d' Alene  onlered  by 
act  of  July  13,  1892,  made,  1892,  by  Capt. 
Symons  (report  favorable),  93,  3458. 


SPRIIVO  CREEK,  N.  Y. 


Commeree. 

None,  88,  639. 

Engineem. 

Chief  of  Engineers.    Reports,  88,  67, 
6:^8. 

Enoineer  in  Charge.     Lt.  Col.   AV. 
McFarland,  1888.     Report,  88,  (W8. 

Assistant.     (4.  \V.  Kuehule.     Report, 
88,  639. 


Phjrsieal  eliaraeteristles. 

Description  of,  88,  638,  639. 

Survey. 

Examination  ordered  by  act  of  Aug.  5, 
1886,  made,  1887,  under  direction  v)f  Lt. 
Col.  McFarland  (rejKjrt  unfavorable), 
87,  317;  88,  638. 
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NPRI]WODA£.E,  PA.     (See  Allegheny  River. ) 

SPRINO  OARDEN,  HD.     (Qee  BaUimore.) 

SPUYTEN  DUYYIL.  CREEK,  N.  \.     (See  Harlem  River.) 

SqUAN  RITER.     (See  Manwtquan  River,  N.  J.) 
8TAOE  HARROR,  MASS*     (See  Chatham.) 


Eniineers. 

Chief  of  Enoinbbrs.     Report,  80,  44. 

Engineer  in  Charc^e.     Lt.  Col.  S.  M. 
Mansfield,  1888.     Report,  89,  599. 

Ptaynlcal  eharacterlstloi. 

Deecription  of,  80,  599. 

Plan§. 

By  Lt.  Col.  Gillespie,  1888,  improving 


harbor  entrance  by  dredging;  estimate, 
115,000,  80,  600. 

Surrey. 

Examination  ordered  by  act  of  Aue.  II, 
1888,  made,  1888,  under  direction  of  Lt. 
Col.  GiUespie,  80,  599. 


STAJHFORD  HARROR,  CONIV.a 


Approprlatlont. 

1829,  ^100  (survey),  act  Mar.  2. 

1886,  10,000,  87,  619. 

1888,  5,000,  88.  564. 

1890,  5,000,  00,  649. 

1892,  15,000,  02,  700. 

1894,  10,000,  05,  815. 

1896,  10,000,  06,  720. 

1899,  6,000,  00,  1183. 


Total,  61,100 

ContracU. 

1 W  §  7.  H  artiord  Dredj^ing  Co. ,  dredg- 
ing, 15.7  cents  per  c.  y.,  87,  619. 

1  §  89.  Hartford  Dredging  Co. ,  dredg- 
ing, 18  cents  per  c.  v.,  80,  714. 

1§93.  HartforclDretlging  Co.,  dredg- 
ing, 16i  cents  per  c.  y.,  s.  in.  ($8,650), 
03,  957. 

1  §95.  Hartford  Dredging  Co. ,  dredg- 
ing, 12  and  9.6  cents  per  c.  y. ;  bowlder 
removal,  $8.90  i)er  hour  ($73.70),  05, 
815. 

1«96.  F.  H.  Brainard,  dre<iging,  9J 
cente  i)er  c.  v.  ($7,(KX)),  07,  968. 

1 S99,  liartford  Dredging  Co.,  dredg- 
ing, 16  cents  per  c.  y.  ($6,0(X));  reduced 
to  8  cents  per  c.  y.  for  failure  to  com- 
mence work  at  given  time,  00,  1183. 

EnKineers. 

Chief  of  Engineers.  Reports,  84, 99; 
87,  51;  88,  52;  80,  65;  00,  58,  332;  01, 
72,  80;  02,  77;  08,  83;  04,  75;  05,  84; 
06,  81;  07,  100;  08, 107;  00, 120;  1000, 
137. 

Board  op  Engineers.  Convened  at 
New  York  Nov.  30,  1889,  by  S.  0.  No.  78, 
to  report  upon  the  location  of  harbor 
lines  in  Stamford  Harbor,  00,  332,  682, 


683.  Description  of  harbor  lines  as  rec- 
ommended for  approval,  00,  686.  (Col. 
Houston,  Col.  Gillespie,  and  Capt.  Casey. ) 

a  Survey— Report  May  10, 1830,  estimate,  $18,250.    (H.  Doc.  No.  4«^J,  56th  Cong.,  2d  sess.) 


Engineers  in  Charge: 

Maj.  J.  W.  Barlow.  Report,  84,  670, 
672 

Lt.  Col.  D.  C.  Houston,  1886-92.  Re- 
port 87,  61;  (Col.),  88,  664;  80,  712; 
00,  648;  01,  795,  848,  849;  02,  699. 

Lt.  Col.  H.  M.  Robert,  1893-95.  Re- 
ports, 03,  954;  04,677;  (Col.),  05,  811. 

Maj.  H.  M.  Adams,  1896.  Report,  06, 
718. 

Maj.  S.  P.  Leach,  1897-.  Reports,  07, 
967;  08,  970;  00,  1182;  1000,  1347. 

Assistant.  H.  N.  Babcock.  Reports, 
84,  672;  01,  850. 

Operations. 

1886-87.  23,616  c.  y.  dredged  from 
channel  between  bay  and  the  bridge,  87, 
619. 

1887-88.  30,846  c.  v.  dredged  from 
the  channel,  88,  565. 

1888-89.  22,504  c.  y.  dredged,  80, 
713. 

180O-01.  15,550  c.  y.  dredged,  01, 
796. 

1891-09.  7,365  c.  y.  dredged,  02, 
700. 

1893-93.  20,877  c.  y.,  s.  m.,  dredged, 
03,  956. 

1893-94.  40,629  c.  y.  dredged  and 
612  c.  y.,  s.  m.,  rock  removed,  04,  679. 

1894-95.  Some  large  bowlders  re- 
moved, 06,  813. 

1895-96.  65,745  c.  y.  dredged  and 
170  t.  of  bowlders  removed,  06,  720. 

1896-97.  7,034  c.  y.  dredged,  07, 
967 

1897-98.  72,133  c.  y.  dredged,  08, 
970. 

1899-1900.  7,524  c.  y.  dredged 
from  West  Branch  and  21,714  c.  y.  dredged 
from  the  East  Branch,  1000,  1347. 

Physical  charaefeiisUcs. 

Description  of,  88,  5r>4;  03,  954. 
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Plant.     ( See  Projects. ) 

By  Col.  Houston,  1891,  increasing  the 
channel  depth  to  7  f.  m.  1.  w.  and  widen- 
ing it  to  150  f . ;  also  further  dredging  in 
the  harbor  basin;  estimate,  $95,000,  91, 
849. 

Projects.     ( See  Plans. ) 

By  Maj.  Barlow,  1883,  formation  of  a 
dredged  channel  5  f.  deep  at  m.  1.  w., 
extending  from  the  Oliver  Street  Bridge 
across  Mill  Creek  to  the  bay;  estimate, 
$20,000,  84,  672;  87,  619. 

By  Lt.  Col.  Robert,  1892,  enlarging  the 
channel  of  the   West  Branch  to  150  f. 


width  and  7  f.  depth,  and  for  dredging 
out  a  basin  between  the  harbor  lines  at 
the  head  of  the  branch ;  also  for  dredging 
a  channel  in  the  East  Branch  100  f.  wid^ 
and  9  f.  deep  for  a  length  of  8,585  f.,  and 
50  f.  wide  and  9  f.  deep  for  1,200  f. ;  esti- 
mate, $123,500,  98,  955. 

Surveys. 

Ordered  by  act  of  Aug.  2,  1882,  made 
under  direction  of  Maj.  Barlow,  84,  670. 

Ordered  by  act  of  Sept.  19, 1890,  made, 
1891,  under  direction  of  Col.  Houston, 
91,  849. 

Maps,  87,  618;  98,  956. 


STANISLAUS  RIVER,  €A£.. 


Commerce. 

Description  of,  93,  3303. 

Engineers. 

Chief   of    Enoinebrs.     Report,     98, 
431. 

Engineer   in   Chabge.     Maj.   W.   H. 
Heuer,  1893.     Report,  93,  3301. 

Physlt^al  characteristics. 

Description  of,  93,  3302. 


Tributary  to  the  San  Joaouin  River, 
100  miles  long.  Flows  througn  a  country 
rich  in  mining  and  agriculture.  Has  a 
minimum  flow  of  21  c.  f.  per  second  and 
a  maximum  flow  of  11,000  c.  f.  per  sec- 
ond. 98,  3302. 

Survey. 

Examination  ordered  by  act  of  July  13, 
1892,  made  in  that  year  Ijy  Maj.  Heuer 
(report  unfavorable),  98,  3301. 


STARVE  ISLAND  REEF,  IVEAR  BASS  ISL.AMD,   L.ARE  ERIE, 

OHIO. 


Eni^lneers. 

Chief  of  Engineers.    Report,  98,  452. 

Enoinbbr  in  Charge.    Col.  J.  A.  Smith, 
1896-98.     Report,  98,  2705. 

Assistant.     W.  T.  Blunt.    Report,  98, 
2707. 

Physl<»l  cliaractcrlstlcs. 

Description  of,  98,  2706. 


Projects. 

In  1897  Col.  Smith  estimated  it  would 
cost  $258,300  to  remove  the  rock  to  a 
ilepth  of  21  f.,  and  $761,250  to  a  depth  of 
25  f.,  98,  2707. 

Survey. 

Survey  ordered  by  act  of  Jime  3,  1906, 
made,  1897,  under  the  direction  of  Col. 
Smith,  98,  2705. 


STATED  ISLAND.     (See  Princess  Bay,  N.  Y.) 

STATEN  ISL.AJVD  AND  NEW  JERSEY  (channel  between),  (includ- 
ing Arthur  Kill,  Kill  von  Kull,  and  part  of  Newark  Bay).     (See  New  York  Harbor , 

N.  Y.) 


Appropriations. 

1874,  $50,000,  74,  96,  ii,  169. 

1876,   10,000,  76, 56,  251;  77,  51,  252. 

15,000,  78,  419. 

29,000,  80,  540. 

40,000,  82,  689. 

10,000,  84,  744. 

15,000,  86,  792. 

15,000,  88,  633. 

15,000,  90,  847. 

15,000,  92,  872. 
6,000,  95,  972. 

13,000,  96,  777. 

32,000,  99,  1304. 


1878, 
1880, 
1882, 
1884, 
1886, 
1888, 
1890, 
1892, 
1894, 
1896, 
1899, 


Total,  265,000 


Commerce. 

Changes  in  and  requirements  of,  76, 
251,  255-257. 

Cause  of  falling  off,  77,  252. 

Estimated  tonnage,  10,800,000  t,  78, 
945. 

Advantages  resulting  from  improve- 
ment, 82,  690. 

Importance  of  improvement,  85,  750; 
96,  775. 

Value  of  commerce  passing  Stake  Light, 
88,  632. 

Contracts. 

1S74.  J.  f).  Learv,  pile  dike,  $18.94 
perl.f.,  75,  ii,  22.'),  224. 

19S0.     Morris  &  Cumings  l)re<iging 
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Co.,  dredging,  19J  cents  i)er  c.  y.,  81, 
692.     Completed,  82,  687. 

1§S3«  Morris  <&  Cumings  Dredging 
Co.,  dredging,  233  cents  per  c.  y.,  88, 
576.    Completed,  88,  575. 

1§§5.  E.  Brainard  &  T.  H.  Benton, 
dredging,  20  cents  per  c.  y.,  85,  750. 
Completed,  86,  749. 

1§87.  T.  H.  Benton,  dredging,  28i 
cents  per  c.  v.,  87,  748. 

1889.  T.  11.  Benton,  dredging,  27 
cents  per  c.  v.,  00,  846. 

1§91.  T.  H.  Benton,  dredging,  26 
cents  per  c.  y.,  91,  987. 

l§9e-97.  A.  E.  Smith,  dredging 
17,316  c.  V.  25  cents  per  c.  y.,  p.  m.,  97, 
1132. 

1§99.  Morris  &  Cumings  Dredging 
Co.,  dredging,  10 J  cents  per  c.  y.,  1900, 
1503. 

Englneem. 

Chief  op  Engineers.  Reports,  79,  80; 
78,  86;  74,  96;  75, 103;  76,  56,  251;  77, 
51;  78,  56;  79,  64;  80,86;  81,10<),693; 
82,  110;  88,  106;  84,  113;  85, 104;  86, 
110;  87,65;  88,66;  89,86;  90,77;  91, 
98;  92,  101;  98,  108;  94,  98;  95,  110; 
96,  576;  97,  130;  98,  136;  99,  156; 
1900, 178. 

Boards  of  Engineers: 

Convened  at  New  York  May  12.  1875; 
recommend  dredging  to  depth  ol  11  f. 
Report,  76,  252.  (Col.  Tower  and  Lt. 
Cols.  AVright,  Kurtz,  and  Newton. ) 

For  river  and  harbor  improvement. 
Report,  81,  694. 

Engineers  in  Charge: 

Lt.  Col.  John  Newton,  1873-80.  Re- 
ports, 73,  943;  74,  ii,   168;  75,  ii,  223; 

76,  250, 257;  78, 418;  79,  392;  (Col.)  80, 
540. 

Capt.  J.  Mercur,  in  temjwrarv  charge, 

77,  223.     Report,  77,  252. 

Lt.  Col.  N.  Michler,  1880-81.  ReTwrts, 
80,  540;  81,691. 

Lt.  G.  L.  Gillespie,  1881-86.  Reports, 
82,  687;  83,  575;  84,  742;  85,  749. 

Lt.  Col.  W.  McFarland,  1886-89.  Re- 
ports, 86,  788;  87,  743;  88,  631. 

Capt.  T.  L.  Casev,  1889-94.  Reports, 
89,  821;  90,  846;  91,  986;  92,  871;  93, 
1106;  94,  799. 

Lt.  Col.  G.  L.  Gillespie,  1895.     Report, 

95,  970. 

Maj.  H.  M.  Adams,  1896-97.     Reports, 

96,  775;  97,  1130. 

Maj.  A.  M.  Miller,  1898.  Report,  98, 
1060. 

Col.  J.  W.  Barlow,  1899-.  Reports,  99, 
1304;  1900,  1502. 

Assistant.    J.  H.  Strie<linger,  73, 943. 

ENtiinatCA.     (See  Projects.) 
i'y  Lt,  Col.  Newton,  1873,  temporary' 


improvement,  $192,491.60;  permanent 
improvement  $443,210,  73,  945. 

By  Board  of  Engineers,  1875,  dredging 
to  11  f.  in  depth,  $40,480,  76, 56, 250,  256; 
77,  252;  79,  392. 

By  Lt.  Col.  Newton,  1879,  to  complete 
existing  project,  $15,480,  79,  64. 

OperaUoiu. 

1  §74-75.  2,237  1.  f.  of  south  pile 
dike  huilt  by  contract,  75,  ii,  223. 

l§79-80.  101,368  c.  y.  dredged, 81, 
691. 

l§§l-§3.  116,991  c.  V.  dredged,  82, 
687. 

l§89-§3.  158,637  c.  y.  dredged,  83, 
575 

18§4-§5.  44,953  c.  y.  dredged,  85, 
749. 

i§S«-87,  31,261  c.  y.  dredged  from 
the  channel,  87,  747. 

l§§7-§8.  15,000  c.  y.  dredged,  88, 
632. 

l§§9-90.  44,041  c.  V.  dredged,  90, 
846. 

1890-91.  44,820  c.  y.  dredged,  91, 
986. 

1S94-95.  86,667  c.  y.  dredged,  95, 
971. 

l§9«-97.  47,906  c.  y.  dredged,  of 
which  17,316  c.  y.  w^ere  dredged  from 
Lemon  Creek,  97,  1132. 

1 899-1 900.  103,663  c.  v.  dredged, 
1900,  1502.  •        ' 

Physical  eharacteiisties. 

Description  of,  73,  943,  944;  76,  253, 
254;  86,  788;  87,  743. 

Channel  subject  to  shoaling,  94,  799. 

Washing  in  of  adjacent  flats,  1898,  had 
reduced  the  channel  width,  98,  1060. 

Lemon  Creek  is  a  small  creek  entering 
the  channel  from  Staten  Island,  97, 1 131. 

Projects.     {^>ee  Estimate's.) 

By  Lt.  Col.  Newton,  1873,  temporary 
improvement  by  dredging;  for  permanent 
improvement,  diking,  and  dredging,  73, 
944,  945;  76,  251. 

By  Board  of  Engineers,  1875,  dredging; 
estimate,  $40,480,  76,  256. 

By  Board  of  Engineers,  1880  (in  exten- 
sion of  previous  projects  of  1873  and  1875) , 
formation  of  a  channel  between  Staten 
Island  and  New  Jersey,  east  from  Eliza- 
l^ethport  to  the  deep  water  of  the  Kill 
Von  Kull,  400  f.  wide,  the  middle  200  f. 
to  be  13  f.  and  the  remainder  of  the  chan- 
nel 12  f.  deep  at  m.  1.  w^;  in  a<ldition,  if 
found  necessary,  parallel  dikes  to  be  built 
on  opposite  sides  of  the  channel  at  two 
places;  estimate,  $185,7a5,  81,  109,  692, 
695;  86,  790.  (Cols.  Tower  and  Newton 
and  Lt.  Col.  Abbot. )  Estimate  increased 
to  $210,000,  87,  745. 

In  1890  the  project  was  modifie<l  to 
meet  the  increased  demands  of  commerce, 
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and  now  calls  for  a  uniform  depth  of  14 
f .  over  the  entire  width  of  400  f . ;  estimate 
for  completion  in  1891,  $61,000,  01, 
987. 

By  Capt.  Casey,  1892,  expenditure  of 
appropriation  of  1892  in  widening  and 
deepening;  the  channel  at  such  pomta  as 
an  examination  would  show  to  be  most 
deficient,  03,  1107. 

By  Mai.  Adams,  1896,  dred^g  a  chan- 
nel 8  f.  deep  at  h.  w.  and  ^  f.  wide  in 
Lemon  Creek,  Staten  Island,  to  draw- 
bridge at  the  mouth,  and  35  f .  wide  above 


the  bridge  as  far  as  funds  would  permit, 
07,  1131. 

Survey^s. 

Under  direction  of  Lt.  Col.  Newton,  by 
J.  H.  Striedinger,  £.  Gieseler,  and  M. 
Lacy.    Report,  78,  943. 

Survey  in  the  vicinity  of  Corner  Stake 
Light  made,  1893,  by  Capt.  CaBey,04,799. 

Harbor  lines  were  modified  in  1892  by 
Secretary  of  War,  06,  777. 

Maps: 
81,  696;  80,  822. 


STATEJV  ISLAND  ICE  BREAKER,  N.  Y. 

Appropriation. 

July  4,  1836,  $19,500.     H.  D.  482,  56th  Cong.,  2d  sess. 

STAUNTON  RITER,  VA. 

Parts.  Appropriations. 

A.— Brook  Ncal  to  Pig  River $12,000 

B.— Randolph  Station  to  Brook  Neal 27,500 

C— Staunton  River 18,000 


Total 52,500 

Part  A.— Staunton  River,  Va.  (Br€>ok  Neal  to  mouth  of  Pig  RlTer). 


Appropriations. 

1879,  $5,000,  70,  86. 
1882,   2,000,  88,  828. 
1886,   5,000,  86,  925. 

Total,  12,000 

CoBimeree. 

Important,  70,  624. 

Englneert* 

Chief  op  Enoinbers.  Reports,  78,  75; 
70,  86,  88;  81,  158;  82,  154;  88,  158; 
84,  160;  85,  151;  86,  146;  87.  112. 

Engineer  in  Charge.  S.  T.  Abert,  U.  S. 
agent;  1879-91;  78,  75.  Reports,  70, 
621;  82,  1047;  88,  826;  84,  999;  86, 
992;  86,  924;  87,  951. 

Operations. 

l§§3-§4*  535  c.  y.  rock  removed 
from  the  channel,  84,  999. 

18§6-§T.  Channel  14  f.  wide  and  1} 
f .  deep  opened  dirough  Pocket  Shoal  No. 
3,  87,  952. 

Ptaysleal  eliaraeterlstfet). 

General,  70,  622;  82,  1047. 
Floods,  70,  623. 
Bars,  70,  623. 

9207—02 74 


PriTate  'work. 

About  $10,000  expended  by  C.  Bruce 
for  the  improvement  of  the  navigation  of 
the  river,  70,  623. 

Projeets. 

By  S.  T.  Abert,  dredging,  rock,  exca- 
vation, and  constraction  of  lateral  or  spur 
dams  of  crib  work  or  stone,  estimate 
$35,160,  70,  86,  623,  624. 

By  S.  T.  Abert.,  1882,  improvement  of 
Staunton  River,  Brook  Neal  to  mouth 
of  Pig  River,  52  miles,  by  construction  of 
spuraikes  and  rock  excavation,  chiefly  to 
reduce  the  slope  of  the  river  for  batteaux 
navigation.  Estimate,  $40,087.  82,1048, 
1052;  87,  952. 

Surveyi. 

By  S.  T.  Abert,  U.  8.  C.  E.,  1878-79, 
examination  of  the  river,  Brook  Neal  to 
Roanoke  Station,  on  the  Richmond  and 
Danville  R.  R.    Report,  70,  622. 

Of  Staunton  River,  Brook  Neal  to 
mouth  of  Pig  River,  ordered  by  act  of 
Mar.  3,  1881,  made,  1882,  under  direction 
of  S.  T.  Abert,  82,  1047. 

Maps.  Profile  from  Brook  Neal  to 
Roanoke  Station,  86,  923. 
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STAUIVTOIV  RIVBR,  VA.--Oont]nued. 
Part  B.— Staunton  River,  Ya.  (Randolph  Station  to  Brook  Neal). 


Appropriations. 

1880,  $7,500,  80,  787. 

1881,  5,000,  81,  977. 

1882,  5,000,  82,  1046. 
1884,   5,000,  84,  998. 
1886,   5,000,  86.  923. 


Total,  27,500 

Commerce. 

Trade  and  commerce,  80,  787. 

Contracts. 

1  §  79.  Moeely  &  Canada,  timber,  80, 
787. 

Engineers. 

Chief  of  ENniNBER8.  Reportf*,  80, 
116;  81,  156;  82,  152;  83,  158;  84,  160; 
86,  150;  86,145;  87,  111. 

Engineer  in  Charge.  S.  T.  Alx^rt,  U. 
S.  agent,  1878-87.  Reporte,  80,  780;  81, 
976;  82,  1044;  83,  824;  84,  998;  85, 
989;  86,  922;  87,  950. 

Assistant.  J.  H.  Gill.  Report,  80, 
781. 

Operations. 

1879-80.  Derrick  boat,  derrick, 
quarter  boat,  and  two  stone  scows  built, 
80,  787. 


1§§0-§1.  1,306  c.  y.  rock  blasted 
from  the  channel,  81,  97/. 

1881-8d.  4,625  c.  y.  blasted  and 
loose  rock  removed;  12  crib  dams  built 
of  an  aggregate  length  of  522  f.,  82,  1045, 

1  §83-83.  307  c.  y.  rock,  7  snags, 
and  35  trees  removed,  83,  825. 

1884-85.  18  miles  of  river  placed 
in  navigable  condition,  85,  990. 

1885-86.  757  c.  y.  rock  removed 
from  channel,  86,  923. 

1886-87.  194  c.  y.  solid  rock  and 
112  c.  V.  of  loose  rock  and  gravel  removed 
from  channel,  87,  950. 

Physi<»l  characteristics. 

Description  of,  82,  1047. 

Projects. 

By  8.  T.  Abert,  1879,  improvement  of 
Staunton  River,  Brook  Neal  to  Roanoke 
Station,  32  miles,  by  rock  removal  and 
Hpur-dike  and  dam  construction,  so  as  to 
give  a  1.  w.  channel  of  2  f.  depth  and  not 
le^  than  35  f.  width;  estimate,  $68,708.40, 
80,  783,  786;  87,  950. 

Surveys. 

Brook  Neal  to  Roanoke  Station,  87, 
950. 

Maps.     80,  786. 


Part  €.— Staunton  River,  Ta. 


Appropriations. 

1888,    $5,000,  88,  836. 
1890,      8,000,  00,  1082. 


Total,  13,000. 

Eniflneers. 

Chief  of  Engineers.  Reports,  88, 
114;  80,  132,  >33;  90,  119,  120;  91,  153; 
92,  154;  93,  166. 

Engineers  in  Charge: 

S.  T.  Abert,  V.  S.  aprent,  1878-91.  Re- 
ports, 88,  834,  836;  89,  1020,  1022;  90, 
1081,  1082. 

Capt.  W.  H.  Bixby,  1891-92.  Report, 
91    1328. 

Maj.  W.  S.  Stanton,  1892-93.  Reiwrts, 
92,  1099;  93,  1350. 

Operations. 

1§§7-»I«.  (P.  R.  to  B.  N.)  250  c.  y. 
loo.se  and  550  c.  v.  blasted  rock  removed 
from  the  channel;  (B.  N.  to  R.  Sta. )  1,200 
c.  y.  rock  removed  from  the  channel;  308 
V,  y.  rock  quarried,  and  182  c.  y.  placed 
in  wing  dams,  88,  835. 

l8»8-§9.  (P.  R.  to  B.  N.)  175  c.  y. 
rock  removed  from  the  channel,  89, 1022. 
(  B.  N.  to  R.  Sta. )  341  c.  y.  granite  quar- 
lied,  and  437  1.  f.  of  riprap  dam  built, 
C^   1021. 

1S89-90.     (B.  N.  toR.  Sta.)  144  c. 


y.  stone  blasted,  and  30  c.  y.  removed 
from  the  channel;  repairs  t(>  dams,  90, 
1081. 

189d-93.  Plant  and  property  per- 
taining to  the  improvement  sold  to  other 
works  of  improvement  in  the  district, 
93,  1350. 

Projeeti. 

By  S.  T.  Abert,  1879,  improvement  of 
Staunton  River,  Brook  Neal  to  Randolph 
Station,  32  miles,  by  rock  removal  and 
spur  dike  and  dam  construction,  so  as  to 

fve  a  1.  w.  channel  of  2  f.  depth  and  35 
width;  estimate,  $68,708,  80,  783,  786; 
87,  950. 

By  S.  T.  Abert,  1882,  improvement  of 
Staunton  River,  Brook  Neal  to  the  mouth 
of  Pig  River,  52  miles,  by  construction  of 
spur  dikes  and  rock  exca^'ation,  chiefly 
to  reduce  the  slope  of  the  river  for  batteau 
navigation;  estimate,  $40,087,  82,  1048, 
1052*  87  952 

Reduced  to'  $34,000  in  1889,  89,  1023. 

The  two  works  were  consolidated  in 
1890,  and  $50,200  was  estimated  as  re- 
quired for  completion  of  projects  for  im- 
provement of  the  upper  and  lower  river, 
91,  1328;  92,  1103. 

In  1892,  after  a  total  expenditure  upon 
both  sections  of  the  river  of  $44,700,  it 
was  recommended  that  further  work  be 
discontinued,  92, 1103. 
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STEILiA<lfJA]91ISH  RIVER.     (See  Puget  Sound;  Skagit  River,  Wash,) 
STEEI.I:  A9fD  WASUIIVOTOIV  RATOUS,  MISS. 


Appropriations. 

1884,  o$2,500,  85,  1523. 
2,500,  86,  1364. 
2,500,  88,  1365. 
2,500,  90,  1901. 
2,500,  02,  1653. 


1886, 
1888, 
1890, 
1892, 


Total,      12,500 

Commerce. 

Cotton  production,  84,  1360, 1362. 
Decreasing,  03,  2047. 

finikin  eers. 

Chief  of  Engineers.  Reports,  84, 
227;  85,  241;  86,  235;  87,  200;  88,  182; 
80,  214;  00,  193;  01,  244;  02,  237;  08, 
267;  04,  248;  05,  276. 

Engineers  in  Charge: 
Maj.  A.  M.  Miller,  1882-85.     Report, 

84,  1360. 

Capt.  E.  Bergland,  1885-87.     Reports, 

85,  1522;  86,  1363. 

Capt.  J.  H.  Willard,  1887-96.  Re- 
ports, 87,  1476;  88,  1364;  80,  1615;  00, 
1900;  01,  2005;  02,  1651;  08,  2045;  04, 
1511;  06,  1948. 

Assistant.  P.  C.  Montgomery.  Re- 
port, 84,  1361. 

Operations. 

1  §  §4-§  5.  2, 993  trees,  snags,  and  logs 
cut  and  removed,  85,  1523. 


19  §6-8  7.  Removal  of  obstructions 
from  40  miles  of  channel,  87,  1477. 

1S88-89*  111  snags  removed  from 
the  channel,  and  480  trees  and  44,950  y. 
brush  cleared  from  the  banks,  80,  1616. 

l§S9-90.  7  snags  removed  from  the 
channel,  and  142  trees  cleared  from  the 
banks,  00,  1900. 

1§90-91.  87  snags,  42  log  jams,  and 
38  leaning  trees  cleared  and  removed,  0 1 , 
2006. 

1691-93.  28  snags,  157  logs,  1,599 
trees,  and  11,800  s.  y.  of  brush  removed 
from  the  river  and  banks,  02,  1652. 

Physical  characteristics. 

Description,  84,  1360. 

Projects. 

Bv  Maj.  Miller,  1883,  improvement  of 
the  bayou  from  its  mouth  to  Swan  Lake 
by  removal  of  obstructions  at  1.  w.,  giving 
a  seven-months  navigable  channel;  esti- 
mate, $14,960,  84,  1362. 

SuTTey. 

Examination  ordered  hy  act  of  Aug.  2, 
1882,  made,  1883,  under  direction  of  Maj. 
Miller,  84, 1360. 


STILiLiAOlJAinilSH  RIYER,  WASH.     {^>^  Puget  Sound.) 
STIL.L.  POND  HARBOR,  MD. 


Eng^lneers. 

Chief  of  Enginbebs.     Report,  80, 112. 

Engineer  in    Charge.     Maj.    W.   F. 
Smith, U.  S.  agent,  1 888.    Report,  80, 906. 

Assistant.     A.  Stierle.     Report,   80, 
907. 


Physical  characteristics. 

Description,  80,  907. 

Survey. 

Examination  ordered  by  act  of  Aug.  11, 
1888,  made,  1888,  under  direction  of  W.  F. 
Smith,  U.  S.  agent  (report  unfavorable) , 
80,906. 


STOCKBRIDOi:    HARBOR,    LAKE    IVINIVEBAOO,    WIS.      (See 

Fox  River. ) 


Commerce. 

Description  of;  none,  03,  2782. 

Eiig^lneers. 

Chief    of    Engineers.      Report,   08, 
359.    ^ 

Engineer  in  Charge.    Maj.  J.  F.  Greg- 
ory, 1893.     Report,  03,  2782. 


Physical  characteristics. 

Description  of;  harbor  is  situated  at  the 
mouth  01  Mud  Creek,  on  the  east  shore  of 
Lake  Winnebago,  03,  2782. 

Survey. 

Examination  ordered  by  act  of  July  13, 
1892;  made  in  the  same  year  by  Maj. 
Gregory  (report  unfavorable),  03,  2782. 


For  Steele  Bayou  only. 
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STOCKUOLHI,  WIS.  (Harbor  of  RefUge.)     (See  lyike   Pepin;    Mifsis- 

gippi  River. ) 

STOCKTON 


MORMON    SLOUGHS,    CAM..       (See  San  Joaquin 
River,  Cal.) 

STONEY  LAKE.     (See  Lake  Michigan. ) 


STONINGTON  HARBOR,  CONN.'' 


Appropriations. 


1827, 

$200.00,  (survey)  act  Mar.  2 

1828, 

20, 000. 00,  79,  327. 

1830, 

16, 491. 67,  70,  327. 

1834, 

262. 16,  act  June  27. 

1873, 

25, 000. 00,  73,  90. 

1874, 

20, 000. 00,  74,  100. 

1875, 

25,000.00,  75,  103. 

1878, 

40,000.00,  78,51. 

1879, 

37, 500. 00,  70,  57. 

• 

1880, 

25, 000. 00,  80,  438. 

1881, 

30,000.00,  81,  581. 

1882, 

25, 000. 00,  82,  598. 

1884, 

10, 000.  00,  84,  632. 

1886, 

20, 000. 00,  86,  616. 

1888, 

8,000.00,  88,512. 

1890, 

12, 500. 00,  00,  582. 

1892, 

12, 500. 00,  02,  637. 

1894, 

5, 000. 00,  06,  700. 

1896, 

5, 000. 00,  06,  664. 

Total,  337, 453.  83 

Commerce. 

Important,  72,  918,  920,  921;  73,  89; 
76,  222;  77,  210;  78,  393;   70,  329. 

Description  of,  03,  894. 

Increasing  commerce  an  urgent  reason 
for  further  improvement  of  the  harbor, 
06,  678. 

Contracts. 

1§73.     S.  F.  Shelboume,  dredging 
91,087  c.  y.,  20centfl,73,981;  74,ii,247 

11174.   M.F.  Brainani,  dredging,  118, 
422  c.  y.,  16J  cent*^,  75,  ii,  238;  76,  222 

1875.  J.  S.  Schuyler, furnishing Htone 
for  breakwater,  76,  223. 

1 8 7 W.  I.  A.  Sylvester,  furnishing stom 
for  breakwater,  70,  325. 

1879.  F.  K.  Ballon,  riprap  granite 
90  cents  per  t.,  80,  438. 

1880.  F.  K.  Bailou,  riprap  granite 
88  cents  per  t.,  81,  581. 

1881.  F.  K.  Bailou,  riprap  granite 
$1.14  pert.,  81,  581. 

1882.  F.  K.  Bailou,  riprap  granite 
$1.10  pert.,  83,  500. 

1884..  J.  A.  Bouker,  riprap  stone 
$1.15  pert,  85,  617. 

1886.  J.  A.  Bouker,  riprap  granite  in 
place,  $1.03  per  t.,  87,  564. 

1889.  C.  F.  Stoll,  furnishing  and 
placing  riprap  granite,  $11.07  per  t.,  80, 
640. 

1894.  S.  &  £.  S.  Belden,  stone,  $1.03 
pert.  ($8,000),  05,  700. 


1 


1895-96.  A.  J.  Beardfiley  &  Son, 
dredgina:  amounting  to  $2,713.45, 06, 664. 

1897.  D.  Toomey,  sea-wall  construc- 
tion, $4.30  per  c.  y.  ($3,354),  07,  943. 

Document.      (Not  in  reports. ) 
Report  of  Lt.  J.  Prescott  to  Lt.  Col.  J. 

Andrews,  dated  Dec.  1, 1827;  referred  to, 

72,  919. 

Ent^tneers. 

Chief  of  Enoinbebs.  Reports,  71, 
86;  72,  85;  73,90;  74,100;  75, 103;  76. 
51;  77,  46;  78,  61;  70,  56;  80,  76;  81, 
89,  583;  82,  90;  83,  84;  84,  90;  85,  7  ; 
86,  78;  87,  41;  88,  43;  80,  54;  90,  49; 

01,  60;  02,  65;  03,  68,  71;  04,  61;  05, 
68;  06,  69,  71;  07,  83;  08,  86;  00,  99; 
1000,  114. 

Boards  of  Enqinebss: 

Convened  at  Stonington,  Conn.,  June 
29, 1875.  Asa  result  ofits  consideration.^ 
the  board  submitted  three  plans:  ( 1 )  For 
a  breakwater  extending  about  2,(KK)  f.  in 
a  southeasterly  direction  from  vicinity  of 
Wampasset  Point;  (2)  for  breakwater  off 
the  southern  end  of  Penguin  Shoal,  pro- 
viding a  small  exterior  mirbor;  (3)  for  a 
breakwater  along  the  southern  edge  of 
Penguin  Shoal,  covering  interior  waters 
only.  Report,  75,  ii,  243.  (Lt.  'Cols. 
Wright,  Newton,  Thom,  and  Kurtz,  and 
Maj.  Barlow.) 

Convened  at  New  York  Aug.  24,  1880, 
to  report  upon  further  improvements  at 
Stonmgton  Harbor.  Report,  81,  583. 
(Cols.  Tower  and  Newton.) 

Engineers  in  Charge: 

Lt.  Col.  J.  Anderson,  1827;  72,  919. 

Maj.  G.  K.  Warren,  1871-74.  Reports, 
71,  828;  72,  917:  78,  981;  74,  ii,  246. 

Maj.  J.  W.  Barlow,  1874-83.  Reiwrts, 
76,  ii,  238;  76,  222;  77,  209;  78,  393; 
70,  325;  80,  437;  81,  579;  82,  597. 

Lt.  Col.  G.  H.  Elliot,  1883-87.  Reports, 
83,  500;  84,  616;  86,  616;  86,  614. 

Maj.  W.  R.  Livermore,  1887-92.  Re- 
ports 87, 562;  88,  511;  80,  637;  00,  581; 
01    729. 

Capt.  W.  H.  Bixby,  1892-95.     Reports, 

02,  635;  03,  847,  891;  04,  602;  06,  698. 
Maj.  D.  W.  Lockwood.  1896.     Reports, 

06,  663,  678. 

Maj.  S.  S.  Leach,  1897-.  Reports,  07, 
942;  08,  944;  00,  1152;  1000,  1322. 

Assistants: 
Lt.  J.  Prescott,  1827,  72,  919. 


a  Survey. —Report,  Dec.  1,  1827,  estimate,  $44,M7.    (H.  Doc.  No.  482,  55th  Gong..  2d  ses.) 
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J.  H.  Dager.    Report,  72,  919. 
11.  A.  Bentley.     Report,  74,  ii,  247. 
G.  C.  Almv.     Reporte,  76,  ii,  240;  76, 
222;  79,  329;  80,  439. 
Lt.  W.  W.  Harts.     Report,  03,  893. 

Estimates.     (See  Plaiig  and  Projects. ) 

By  J.  H.  Dager,  in  accordance  with 
plan  No.  1  (see  PUins),  |139,206;  No.  2, 
5;iOO,214.40;  No.  3,  $51,579;  No.  4,  $21,186. 
For  removal  of  breakwater,  $180,989.60. 
For  construction  of  a  jetty,  $20,000,  72, 
919-921. 

By  Maj.  Warren,  breakwater  and  jetty, 
$420,000,  72,  86,  918. 

By  Board  of  Engineers,  1875,  break- 
waters, $182,000  and  $125,000,  76,  ii,  245, 
246. 

By  G.  C.  Almy,  breakwater,  $150,000, 
79,  326,  331. 

Operations. 

1939-34.  740  1.  f.  breakwater,  82,- 
268  t.  stone  used,  according  to  Lt.  Pres- 
cott's  project,  72,  918;  79,  327. 

1873-74.  91,087  c.  y.  dredged,  74, 
ii,  247. 

1874-75.  63,562  c.  y.  dredged,  76, 
ii,  238. 

1 8  75-76.  770  a  1.  f .  breakwater,  14.- 
507  t.  stone  used,  54,860  c.  y.  dredged, 
according  to  project  of  Board  of  Engi- 
neers, 76,  222,  223. 

1878-79.  662  1.  f.  breakwater,  36,- 
746  t.  stone  used,  79,  57,  330. 

1 8  79-80.  34, 800  t .  granite  delivered 
in  breakwater,  extending  same  483  f.,80, 
437. 

1880-81.  9,113  t.  granite  delivered 
in  breakwater,  completing  the  same;  24,- 
750 1.  stone  delivered  in  new  breakwater, 
completing  500  f.  of  same,  81,  579,  580. 

1881-83.  22,900 1.  stone  delivered 
in  breakwater,  extending  the  same  570  f., 
82,  598. 

188  3-8  3.  Breakwater  extended  461 
f.,  83,  601. 

1883-84.  4,896  t.  riprap  stone  used 
in  breakwater  extension,  84,  631. 

1884-85.  7,500  t.  stone  delivered  in 
work,  extending  the  same  205  f.  86, 617. 

1886-87.  12,835  t.  riprap  granite 
delivered  in  the  eastern  breakwater,  87, 
563. 

1887-88.  3,650  t.  riprap  stone 
placed  in  the  breakwater,  88,  512. 

1888-89.  3,664  t.  riprap  granite 
placed  in  the  breakwater,  89,  638. 

1889-90.  1,926  t.  stone  placed  in 
the  eastern  breakwater,  90,  581. 

1890-91«  10,701  t.  stone  placed  in 
the  eastern  breakwater,  91,  729. 

1891-93.  447  t.  stone  placed  in  the 
eastern  breakwater,  92,  636. 

1894-95.  About  7,700  t.  stone  de- 
posited in  the  breakwater,  96,  699. 


1895-96.  9,666  c.  y.  dredged,  96, 
664. 

1896-97.    640  c.  y.   sea-wall  built, 

97,  942. 

PliTsleal  eharaeteiistles. 

Of  harbor  bed,  76,  ii,  240;  79,  330. 
Tides,  72,  919;  74,  ii,  246;  79,  326. 
Description  of    the  locality,  90,  581; 

98,  893. 

Plans.     (See  Estimatea  and  Projects. ) 

By  J.  H.  Dager:  (1)  Dredging  the  har- 
bor above  the  steamboat  wharf  to  a  depth 
of  16  f.  at  m.  1.  w.;  (2)  dredging  Penguin 
Shoal  entirely;  (3)  dredging  Penguin 
Shoal  partly;  (4)  dredging  a  cnannel  500 
f.  wide  from  the  breakwaterto  the  steam- 
boat wharf,  72,  919,  920.  For  removal 
of  breakwater,  extension  of  900  f.,  and 
construction  of  a  jetty  from  Wampasset 
Point;  modified  by  Maj.  Warren  to  extend 
the  breakwater  2,000  f.,  72, 918,  920, 921. 

By  Maj.  Warren,  breakwater  from  Ston- 
ington  Point  2,000  f .  long  and  20  f.  wide 
on  top,  also  for  a  sea  wall  at  Wampasset 
Point,  72,  85,  918.  For  a  breakwater  in 
three  sections :  ( 1 )  One  portion  extending 
from  Stonington ;  ( 2 )  one  portion  extend- 
ing from  A\^ampasset  Point,  leaving  an 
opening  between  shore  and  shore  end  for 
a  channel;  (3)  a  detached  breakwater, 
covering  the  open  distance  between  the 
ends  of  sections  1  and  2,  76,  ii,  247. 

By  Board  of  Engineers,  1875,  3  break- 
waters: (1)  (See  ProjecU);  (2)  off  the 
southern  end  of  Penguin  Shoal,  provid- 
ing a  small  exterior  harbor;  ( 3 )  along  the 
southern  edge  of  Penguin  Shoal,  covering 
the  interior  waters  of  the  harbor  only 
(see  Board  of  Engineers) ,  76,  ii,  244. 

By  G.  C.  Almy,  breakwater  at  Bart- 
letts  Reef  3,000  f.  in  length,  79,  331. 
Recommended  by  engineer  in  charge,  79, 
326. 

Private  and  corporate  urork. 

Remonstrance  of  citizens  against  the 
construction  of  a  breakwater  across  Pen- 
guin Shoal,  76,  ii,  242. 

Projects.     (See  Estimates  and  Plans. ) 

The  earliest  project,  1827,  provided  for 
the  construction  of  a  short  breakwater  at 
the  lower  end  of  the  city  wharves;  this 
was  completed  in  1831  at  a  cost  of 
$34,766.65,  72,  920;  79,  327;  87,  41. 

The  project  of  1871  proposed  dredging 
a  channel  12  f.  deep  between  the  break- 
water and  the  steamboat  wharf;  estimate 
$61,368,  72.  919;  73,  980. 

By  the  Board  of  Engineers,  1876,  break- 
water of  granite  riprap  to  extend  south- 
east from  the  vicin  i ty  of  Wampasset  Point, 
a  distance  of  about  2,000  L;  estimated 
cost,  $231,000,  76,  ii,  244,  246.    Break- 


"CJivcn  RH  750  f.,  70,  S30. 
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water  completed  in  1881,  at  a  coet  of 
$103,190,  81.  579;  87,  562. 

By  Maj.  Barlow,  1880,  east  breakwater 
between  the  Middle  Ground  and  Bart- 
letta  Reef,  2,000  f.  in  length,  to  be  built 
of  stone  and  granite  riprap;  estimated 
cost,  1100,000,  81,  585.  Approved  by 
Board  of  Engineers,  1880,  81,  585. 

Necessity  for  increasing  length  of  break- 
water to  2,600  feet,  making  the  estimate 
$130,000, 82, 598.  Amount  estimated  for 
completion  in  1888,  $25,000,  88,  512. 

By  Capt.  Bixby,  1893,  minor  work  and 
surveys  to  be  done  by  hired  labor  and 
Government  plant,  03, 848;  for  dredging 
by  contract,  1895,  96,  699. 

Maj.  Lock  wood  estimated,  1895,  it  would 
cost  $64,576.60  for  deeper  city  front  chan- 
nel, and  a  cut  through  Noyes  Shoal,  96, 
678. 

In  1896  Congress  appropriated  $5,000 
for  the  construction  of^  a  dike  to  prevent 
erosion  at  Stonington  Point,  96,  o64. 


Secretarjr  of  IfVar. 

Approves  the  recommendation  of  the 
Chief  of  Engineers  and  also  of  the  Board 
of  Engineers  (see  Prcjectit),  76,  ii,  243. 

Surveys. 

By  Lt.  Preecott.  1827,  72,  919. 

Included  in  Coast  Survev,  1839, 72, 917. 

By  J.  H.  Dager,  1871.     feeport,72,919. 

Examination  of  the  harbor  entrance 
made,  1893,  by  Capt.  Bixby  (report 
favorable),  98,891. 

Survey  of  Stonington  Harbor  ordered 
bv  act  of  Aug.  17,  1894,  made,  1895,  by 
Maj.  Lock  wood  (report  favorable)  (see 
Projects),  96,  678. 

Maps.  82,  598;  84,  632;  93,  848;  96, 
700. 

Diagram  of  a  breakwater  proposed  by 
Maj.  Warren,  76,  ii,  247.  Map  of  the 
harbor,  79,  328. 


STONO  RIVER,  S.  C.     (See  Tatni  Creek.) 


Appropriation. 

1872,  unexpended  balance  of  appropri- 
ation for  Town  Creek  reappropriated  by 
act  of  June  10,  1872,  |2,845.74,  73,  68, 
733. 

Contract. 

IS 79.  J.  Griffin,  removing  obstruc- 
tions, $2,243.95,  73,  732. 


Engineers. 

Chief  of  Engixebrs.     Report,  78,  68. 

I      Engineer    in    Charge.     Maj.   Q.    A. 
I  Gillmore.    Report,  73,  732. 

Operations. 

l§Ta-T3.  Removing  3  wooden  ves- 
sels and  500  t.  of  sunken  logs  between 
Charleston  and  Port  Royal,  73,  68,  732. 


STONY  BROOK  HARBOR,  W.  Y. 


Commeree. 

Small,  84,  665. 

Enjg^lneem. 

Chief  of  Engineers. 

Engineer  in  Charge. 
low.    Report,  84,  664. 


Report,  84,  99. 
Maj.  J.  W.  Bar- 


Physleai  eharaeterlstlc^ 

Description  of,  84,  664. 

Survey. 

Examination  ordered  by  act  of  Aug.  2, 
1882,  made  under  direction  of  Maj.  Bar- 
low (report  unfavorable),  84,  664. 


STONY  CREEK  RIVER,  CONN. 


Engineers. 

Chief  of  Engineers.     Report,  91,  79. 

Engineer    in    Charge.     Col.    D.    C. 
Houston,  1890.     Report,  91,  831. 

Physical  charaeterUtles. 

Description  of,  91,  832. 


§ur¥ey. 

Examination  ordered  by  act  of  Sept. 
19,  1890,  made,  18J)0,  under  direction  of 
Col.  Houston  (report  favorable),  91, 831. 


STRAITS  OF  KARqiJIlVES.     (See  Golden  Gate,  CaL) 


STURRS  FERRY.     (See  MissouH  River.) 
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STIJROEON  BAY  AND  LAKE  MICHIOAN  CAIVAL.,  WIS. 


Approprlatioiii. 

1886,      a  5,000.  act  Aug.  5,  1886. 
1892,    2> 81,833,  94,  2057. 
1894,      20,000,  95,  2608. 
1896,      30,000,  96,  2473. 
1899,      30,000,  99,  2738. 


Total,  166,833 

Commerce. 

The  act  of  July  13, 1892,  made  the  canal 
free  to  commerce.  The  canal  at  that  time 
met  all  the  requirements  of  the  commerce 
using  it.  93,  2714. 

In  1893  not  less  than  57  craft,  sail  and 
steam,  used  the  canal  to  obtain  a  harbor 
of  refuge  at  one  time,  94,  2057. 

Increasing,  96,  2607. 

Notwithstanding  the  commercial  de- 
pression of  the  period  coinprised  in  the 
time  from  the  purchase  of  the  canal  to 
1897,  at  the  latter  year  the  (rommerce  had 
been  increased  50  per  cent,  97,  2661. 

Enormous  increase  of  traffic  through 
the  canal  since  it  came  under  Government 
control,  98,  2298;  1900,  3660. 

En«;lneen. 

Chief  op  Engineers.  Reports,  98, 348; 
94,  319;  95,  357;  96,313;  97,  396;  98, 
388;  99,  460;  1900,  525,  539. 

Engineers  in  Charge: 

Maj.  J.  F.  Gregory,  1892-94.  Reports, 
98,  2714;  94,  2056. 

Capt.  C.  F.  Palfrey,  1895.  Report,  96, 
2606. 

Capt.  G.  A.  Zinn,  1896-98.  Reports, 
96,  2471;  97,  2660;  98,  2297. 

Capt.  J.  G.  Warren,  1899.  Reports,  99, 
2737;  1900,  3659. 

I^egal  proeeedingt. 

The  canal  was  transferred  by  the  canal 
company  to  the  United  States  and  juris- 
diction ceded  by  the  State  of  Wisconsin  in 
1893,  98,  2714. 

Operationg. 

1 993-93.  The  U.  S.  assumed  control 
on  Apr.  25, 1893, 98, 2715. 

1  §05-96.  North  revetment  extended 
1,220  1.  f.;  989  1.  f.  of  the  same  excavated 
by  fender  piling;  20,088  c.  y.  excavated; 
and  a  house  for  employees  erected,  96, 
2472,  2473. 

1 996-9  7,   North  revetment  extended 


555^  1.  f.,  and  the  south  revetment  963  1. 
£. ;  30,420  c.  y.  dredged;  and  150 1.  f.  guide 
piling  built,  97,  2660,  2661. 

1997-99.  North  revetment  extended 
694  1.  f.,  and  south  revetment  1,085  1.  f.; 
and  44,165  c.  y.  dredged,  98,  2298. 

1999-99.  About  950  1.  f.  fender  pil- 
ing removed  from  in  front  of  north  revet- 
ment; 45,707  c.  y.  dredged,  99,  2738. 

1999-1900.  687 1,  f.  revetment  built; 
122,104  c.  y.  dredged;  plant  increased, 
1900,  3660. 

Phytleal  eharacterl§tfe8. 

Channel  dimensions,  98, 2715;  94, 2056; 
96,2607;  96,2472;  97,2660. 

The  canal  gives  a  more  direct  waterway 
from  Menominee  and  other  ports  in  the 
southern  part  of  Green  Bay  to  Chicago  and 
other  ports  in  the  southerly  parts  of  Lake 
Michigan,  98,  2715. 

The  Lake  Michigan  entrance  protected 
by  piers  built  by  the  U.  S.,  98,  2715. 

Projeeti. 

The  project  carried  out  by  the  canal 
company,  from  whom  the  U.  S.  obtained 
control,  resulted  in  an  oi)en  cut  without 
locks  or  gates,  about  13  f.  deep  and  100  f. 
wide  at  top,  a  bottom  width  of  65  f.,  and 
a  length  of  7,200  f. ;  also  dredging,  in  con- 
tinuation of  the  canal  proper,  a  channel 
of  the  same  depth  in  Sturgeon  Bay  for  a 
distance  of  6,100  1.  f.,  98,  2715. 

In  1893  Maj.  Gregory  estimated  it  would 
cost  198,450  to  complete  the  revetting  of 
the  canal,  98,  2717;  94,  2057. 

By  Capt.  Zinn,  1896,  modifying  the  ex- 
isting project  to  provide  for  a  width  of  250 
f.  between  revetments  for  the  westerly 
1,000  f.  of  the  canal,  and  the  dredging  and 
maintenance  of  a  (channel  200  f.  wide  and 
15  f.  deep  below  the  datum  plane  of  har- 
lx)r  improvements  from  the  westerly  end 
of  the  canal  to  deep  water  in  Sturgeon 
Bay;  estimate,  $15,050;  and  for  setting 
back  the  old  revetment  when  replaced  so 
as  to  give  a  width  of  160  f.  between  them, 
97,  2660,  2661. 

Consolidation  of  this  work  with  that  for 
the  harborof  refuge  recommended,  1900, 
3661. 

Surreys. 

Examination  and  survey  for  18-f .  chan- 
nel from  IwAke  Michigan  to  Green  Bay, 
ordered  by  act  of  June  6, 1900, 1900, 3660. 


9T1JROEOIV  BAY   AND   LAKE    MICIIIOAIV   CANAL.   (Care   and 

Operation). 

Appropriations— Continued. 

1898,  15,037.58 

1899,  29,618.86 

1900,  31,018.13 


Appropriations,  c 

1893, 

$555.26 

1894, 

14,579.11 

1895, 

11,567.25 

1896, 

16,564.12 

1897, 

16,280.12 

Total,   135,220.43 

a  Examination. 
b  Purchase  of  canal. 

c  Amount  expended  under  the  permanent  indefinite  appropriation  provided  by  act  of  July  6,  1884, 
for  operating  and  keeping  in  repair  canals  and  other  public  works. 
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Commeree. 

Description  of,  06,  2478. 

Engineer!. 

Chief  of  Engineers.  Reports,  98, 349; 
94,  320;  96,  358;  96,  313;  97,  397;  98, 
389;  99,  461;  1900,  526. 

Engineers  in  Charge: 

Maj.  J.  B.  Gregory,  1893-94.  Reports, 
93,  2718;  94,  2058. 

Capt.  C.  F.  Palfrey,  1895.  Report,  95, 
2612. 

Capt.  G.  A.  Zinn,  1896-98.  Reports, 
96,  2477;  97,  2666;  98,  2303. 

Capt.  J.  G.  Warren,  1899-.  Reports, 
99,  2743;  1900,  3666. 

Assistant.  A.  N.  Dier.  Reports,  96, 
2477;  97,2666;  98,2304;  99,2744;  1900, 
3667. 

Operations. 

1  §93-94.  37,744  c.  y.  dredged, 
dredging  plant  and  revetment  repaired; 
warehouse  and  a  nhelter  house  con- 
structed, 94,  2058,  2059. 


l§94-95.  48,945  c.  y.  dredged,  rip- 
raping  done,  revetment  repaired  and  con- 
structed, dredging  plant  repaired,  and 
miscellaneous  work  performed,  95,  2612. 

1895-96.  31,484  c.  v.  dredged,  and 
work  similar  to  that  of  previous  year 
performed,  96,  2477. 

1896-97.  28,202  c.  y.  dredged,  and 
work  similar  to  that  of  previous  years 
performed,  97,  2667. 

1897-98.  35,944  c.  y.  dredged,  and 
work  similar  to  that  of  previous  years 
performed,  98,  2305. 

1898-99.  Renewal  and  repairs  to 
canal  revetments  and  dredging,  99, 2743. 

1899-1900.  Riprap  along  harbor 
front  repaired;  19,540  c.  y.  dredged,  plant 
enlarged,  and  miscellaneous  work  aone, 
1900,  3666. 

Phyiileai  eharaeterlttlet. 

Condition  of  channels,  98,  2304. 

SurYeys. 

Minor  surveys,  97,  2667;  98,  2305. 
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Appropriation!. 

1873,  $40,000,  78, 

1874,  10,000,  74, 

1878,  30,000,  78, 

1879,  30,000,  79, 

1880,  10,000,  80, 

1881,  10,000,  81, 
20,000,  82, 
10,000,  84, 

5,000,  86, 


1882, 
1884, 
1886, 
1890, 
1892, 
1894, 
1896, 
1899, 


3,000,  90, 
5,000,  98, 
5,000,  95, 
5,000,  96, 
5,500,  99, 


198. 

38. 

114. 

153. 

1909. 

2076. 

2136. 

1847. 

1661. 

2;«7. 

2720. 

2616. 

2483. 

2750. 


Total,  188,500 

Commerce. 

General  statement  of  expected  benefits 
to  commerce  from  canal,  72,  173. 

Utility  of  harbor  work  entirely  de- 
pendent on  completion  of  canal,  74, 142; 
75,  197;  78,  1148. 

Commercial  character  of  canal,  87, 
2034. 

The  transfer  of  the  canal,  at  the  mouth 
of  which  is  the  harbor  of  refuge,  in  1893 
added  largelv  to  the  importance  of  the 
harbor,  98,  2720. 

Contracts. 

1873.  W.  E.  Strong,  building  pile 
pier,  76,  ii,  345. 

1874.  W.  E.  Strong,  building  pile 
pier,  76,  ii,  345. 

1878.  Truman  ck  Schroeder,  build- 
ing crib  pier,  79,  1488. 


1 8  80.  Truman  &  Schroeder,  pier  ex- 
tension, 80,  1909.  McDonald  &  Boalt, 
pier  extension,  80,  1909;  82.  2138. 

1883.  Green  Bay  Dredge  &  Pile 
Driver  Co.,  dredging,  19  cents  per  c  y., 
88,  1656. 

En^^lneerf. 

Chief  of  Engineers.  Reports,  72,  35; 
78,  32;  74,  38;  75,  42;  76,  95;  77,  99; 
78,  114;  79,  152;  80,  204;  81,276;  82, 
270;  88,  279;  84,  279;  85,  302;  86,  296; 
87,  262,  2017;  88,  238;  89,  277;  90,  250; 
91,  321;  92,  306;  98,  349;  94,  321;  95, 
358;  96,  314;  97,  397;  98,  389;  99,  461; 
1900,  526. 

Boards  of  Engineers: 

Convened  at  Milwaukee,  Wis.,  Dec.  19, 
1882,  by  S.  O.  No.  51,  to  report  upon  cost 
of  conHtructing  Stuiveon  Bay  and  Lake 
Michigan  Ship  Canal,  and  by  whom  con- 
structed; also  upon  amount  of  money 
realized  from  sale  of  lands  granted  by 
Congress  to  aid  in  construction  of  the 
above  canal,  83,  1657.  (Lt  Col.  Hous- 
ton and  Maj.  Robert. ) 

Constituted  by  S.  O.  No.  112,  C.  of  E., 
1886,  to  consider  and  report  upon  the  ex- 
pediency and  desirability  of  the  acquisi- 
tion by  the  Government  of  the  canal. 
Report,  87,  2021-2037.  (Lt  Cols.  Craig- 
hill  and  Gillespie  and  Capt.  Marshall.) 

Engineers  in  Charge: 

Maj.  D.  C.  Houston,  1873-75.  Re- 
ports, 73,  198;  74,  141;  76,  ii,  344. 

Maj.  H.  M.  Ro])ert,  1875-83.  Report*^, 
75,  197;  76,  ii,  344;  77,  856;  78,  1146, 
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1160;  70,  1488;  (Lt.  Col.)  80,  1906;  81, 
2075"  8d  2134. 

Lt  CoL  J.  W.  Barlow,  1883;  88,  1629. 

Capt.  F.  A.  Hinman,  1883-84.    Report, 

83,  1655. 

Lt.   Col.    Barlow,   1884-86.     Reports, 

84,  1846;  85,  1988. 

Capt  W.  L,  Marshall,  1886;  86,  290. 

Capt  C.  E.  L.  B.  Davis,  1886-92.  Re- 
ports, 86,  1660;  87,  2014;  (Maj.)  88, 
1844;  89,  2051;  90,  2336;  91,2536. 

Maj.  J.  F.  Gregory,  1892-94.  Reports, 
92,  2182;  98,  349;  '94,  321. 

Capt  C.  F.  Palfrey,  1895.  Report,  95, 
2614. 

Capt  G.  A.  Zinn,  1896-98.  Reports, 
96,  2481;  97,  2671;  98,  2308. 

Capt  J.  G.  Warren,  1899-.  Reports, 
99,  2749;  1900,  3672. 

Assistants: 

W.  T.  Casgrain.     Report,  72,  172. 

W.  H.  Hoarding.  Reports,  74,  141; 
75,  197. 

L.  Y.  Scbermerhom,  79,  1490.  Re- 
ports, 79,  1493;  81,  2136. 

Eitimates.    (See  Projects.) 

By  Maj.  Houston,  two  piers,  each  about 
1,200  f.  long,  with  dredging,  $120,000,  72, 
172;  73,  199;  additional  to  $40,000  ap- 
propriated, 73,  32.  Total  increased  to 
$180,000,  74,  142. 

By  W.  T.  Casgrain,  canal  on  Thomp- 
son's route  of  1867,  $726,950,  72,  174. 

By  W.  T.  Casgrain,  canal,  Casgrain's 
route,  $629,300,  72,  174;  transmitted  by 
Maj.  Houston,  72,  172. 

Leiltlatlon. 

Act  of  Apr.  10,  1866,  granted  200,000 
acres  of  public  land  to  the  State  of  Wis- 
consin to  aid  said  State  in  constructing 
and  completing  a  breakwater  and  harbor 
and  ship  canal  to  connect  the  waters  of 
Green  Bay  with  the  waters  of  Lake  Michi- 
gan, to  be  completed  in  three  years. 
Minimum  width  of  canal  100  f.,  and 
depth  of  w^ater  13  f. 

Act  of  Mar.  1, 1872,  extended  the  time 
for  completion  to  Apr.  10,  1874. 

Act  of  Mar.  3,  1871,  directed  Secretary  1 
of  War  to  cause  a  survey  to  be  made  for 
ship  canal  from  the  head  of  Sturgeon  Bay, 
Wis.,  on  the  line  now  opened  across  the 
portage  ♦  ♦  *  to  the  shore  of  Lake 
Michigan,  with  estimate  for  constructing 
the  same  100  f.  wide  and  13  f.  deep. 

Discussion  of  legislation  by  United 
States  and  State  of  Wisconsin  m  regard 
to  canal  work,  78,  1147,  1150.  Land- 
grant  appraisement,  78,  1150.  Majority 
and  minority  reports  of  the  committee  on 
State  affairs  of  Wisconsin  a88oiT)))ly,  Feb. 

a  Lists  of  materials  and  prices.  76,  199:  79,  1493. 
Histor}'  of  work  by  Maj.  Houston,  79,  ii,  a4L 


21,  1879,  on  management  of  canal  com- 
pany, and  reciting  history  of  legislation 
relating  thereto,  79,  1494. 

Act  of  Wisconsin  legislature  Mar.  4, 
1879,  to  secure  proper  completion  of  canal, 
70,  1505. 

Act  of  State  of  Wisconsin  accepting  Con- 
gressional grant  of  lands  for  construction 
of  ship  canal,  88,  1658. 

Acts  of  State  relating  to  canal,  87, 2024. 

Operations,  a 

1S73-T4.  North  pier,  762  1.  f.  pile 
pier  built;  south  pier,  762  1.  f.  pile  pier 
built,  74,  38,  141. 

1874-75.    North  pier,  32  1.  f.  pile 

Eier  built;  south  pier,  32  1.  f.  pile  pier 
uilt.  Reached  14i  f.  water.  Piers  par- 
tially refilled.    75,  197. 

lSy7-7§.  Piers  partially  refilled  on 
outer  ends,  78,  114,  1147. 

l§78-79.  North  pier,  4  cribs  (200 
1.  f.)  built;  south  pier,  1  crib  (50  1.  f.) 
built;  house  built  at  cost  of  $75,  70, 1489. 

1870-80.  11  cribs  built  and  sunk  in 
extension  of  north  and  south  piers;  crib 
in  north  pier  replaced;  2  outer  cribs  cov- 
ered with  plank  and  entire  work  filled 
and  riprap^ed;  210  1.  f.  brush  revetment 
placed  at  inner  end  of  pile  piers,  80, 
1906,  1907. 

1§80-§1.  6  cribs  built  and  sunk  on 
detached  pier  extension;  3  cribs  decked 
and  25  fender  piles  driven;  superstruc- 
ture nearly  completed  on  north  pier;  1,392 
1.  f.  sheet-pile  revetment  built  bv  hired 
labor;  8,164  c.  y.  dredged  in  cnannel, 
81   2075. 

i §8 1-89.  330  1.  f.  guide  piling  built; 
superstructure  built  over  16  substructures 
by  hired  labor;  190  cords  riprap  placed 
around  piling;  8,883  c.  y.  dredge<l,  83, 
2134,  2135. 

1883-83.  21,368  c.  y.  dredged  from 
channel  between  piers;  1  dredge  and  2 
dump  scows  built,  88,  1855. 

1883-84.  51,744  c.  y.  dredged  from 
harbor;  200  1.  f.  sheet  piling,  north  pier, 
riprapped ;  210  cords  stone  placed  in  piers, 
84,  1846. 

1884-85.  Guide  piling  completed; 
350  1.  f.  superstructure  built  over  south 
pier;  stone  filling  in  both  piers  completed 
and  piers  riprap]::^  and  planked,  86, 1988. 

1885-86.  30,940  c.  y.  dnnlged,  86, 
1660. 

1886-87.  42,185  c.  y.  dredged  from 
the  harbor;  extensive  repairs  made  upon 
piers,  87,  2015. 

Summary  of  work  done  at  the  harbor, 
87,  2016. 

1889-90.     7,478  c.  y.  dredged;  200 

Metliod  of  building  pile  pier  described,  74, 141. 
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1.  f.  of  north  pier  and  175  1.  f.  of  south 
pier  rebuilt  by  hired  labor,  90,  2337. 

1  §91-93.  13,640  c.  y.  dredged  by 
hired  labor;  repairs  to  bulkheads  and 
sheet  piling  of  north  and  south  piers,  02, 
2183. 

1 899-93*  North  and  south  piers 
and  dredging  plant  repaired  and  10,660 
c.  y.  dredged,  93,  2719. 

1893-94.  Dredging  plant  repaired 
and  14,260  c.  y.  dredgwT,  94,  2063. 

1894-95.  9,025  c.  y.,  s.  m.,  dredj^ 
and  minor  repairs  made  to  south  pier, 
95,  2616. 

1895-96.  42,934  c.  y.  dredged,  96, 
2482. 

1896-97.  14,534  c.  y.  dredged  and 
repairs  to  south  pier  in  progress,  97, 2671. 

1897-98.  9,244  c.  y.  dredged,  pil- 
ing renewed  on  north  side  of  harbor, 
and  piers  repaired,  98,  2308. 

1898-99.  9,918  c.  y.  dredged;  piers 
repaired,  99,  2750. 

1899-1900.  8,016  c.  y.  dredged; 
piers  repaired,  1900,  3673. 

Phyilcal  cliaracterlstlcft. 

Description  of,  72,  173,  175. 

Results  of  the  first  pier  work  on  the 
shore  line,  74,  142 

Geological  foi^nation,  76,  ii,  344. 

Unprotected  sides  of  canal  will  proba- 
bly cause  a  reduction  in  its  depth,  78, 
1147;  .79,  1493. 

Channel  subject  to  shoaling  from 
material  coming  from  canal,  93,  2720; 
94,  2063;  95,  2615;  96,  2482;  97,2671, 
99,  2750. 

Private  (corporate)  mrork. 

Canal  company  commenced  work  in 
1872,  73, 199,  according  to  plan  indicated 
in  Maj.  Houston's  report,  72,  171. 

1873-73.  Summit  cut  down  from 
28  to  13  f.  above  lake,  73,  199. 

1873-74.  One-fourth  the  work  done, 
74,  142. 

1874.    Suspended  work,  75,  42. 

1877.  Canal  com  pany  resumed  work, 
'77,  99. 

1878.  Junction  effected  between  wa- 
ters of  lake  and  bay,  79,  1493.  Canal 
became  closed,  preventing  rapid  prosecu- 
tion of  harbor  work,  79,  1489. 

1879.  Canal  probably  permanently 
opened,  79,  1490. 

Discussion  of  probable  future  of  canal, 
its  defects,  depth,  relations  to  United 
States  work,  78,  1147,  1149;  79,  1493. 
Land-grant  appraisement,  78, 1150.    Cur- 


rent obeer\'ed  in  canal;  its  effect  on  the 
banks,  79,  1490,  1493.  Report  of  W.  T. 
Casgrain,  chief  engineer  canal  company, 
on  probable  work  to  be  done,  78,  1151. 
Report  of  John  Nader,  State  inspector,  on 
work  of  canal  company,  78,  1152.  R4»- 
port  of  committee  on  State  affairs,  Wii^- 
consin  assembly,  on  the  management  of 
the  canal  company,  79,  1494;  minoritv 
report,  79,  1499. 

Board  of  engineers  convened  to  exam- 
ine and  report  upon  the  cost  of  the  canal, 
83,  1657;  87,  2021. 

-  Cost  of  canal  as  built  by  canal  company, 
83,  1661,  1672;  87,  2030. 

History  of  the  canal,  87,  2019,  2022. 

Projeclii.    (See  Estimates. ) 
By  Maj.  Houston,  1871-74,  two  piers  to 

Krotect  entra:  'e  to  the  canal  at  Lake 
[ichigan,  each  pier  beginning  at  a  point 
on  the  shore  line  425  f.  from  the  axis  of 
the  ^canal,  extending  into  the  lake  and 
nLrrowing  to  235  f.  at  the  outer  ends, 
each  about  1,200  f.  long  and  extending  to 
the  18-f.  curve;  also  the  dredging  of  the 
outer  bajsin*  to  a  depth  of  13  f. ;  ^imate, 
$180,000,  79,  171;  74,  141. 

In  1879-80  Maj.  Robert  proposed  the 
construction  of  1,392  1.  f.  of  sheet-pile 
revetment  to  render  the  existing  pile  piers 
sand  tight;  the  widening  of  the  harlior 
entrance  to  325  f.  by  the  construction  of 
150  1.  f.  detached  pier  on  each  side,  with 
fender  piling  to  connei^t  the  ends  of  the 
detached  piers  with  the  ends  of  the  pre- 
vious pier  extension;  also  the  formation 
of  a  dre<iged  channel  16  f.  deep,  extend- 
ing from  the  harbor  entrance  to  the  mouth 
of  the  canal,  80,  1907,  1908;  83,  279. 
(See  also  Board  of  Eiiffineers. ) 
Consolidation  of  this  work  with  that  of 
the  canal  recommended,  1900,  3673. 

Surveys. 

For  a  ship  canal  100  f.  by  13  f.,  and 
estimates,  calle<l  for  by  the  act  of  Mar.  3, 
1871,  made  by  W.  T.  Casgrain  in  season 
of  1871,  under  orders  from  Maj.  Houston. 
Map  and  report  destroyed  in  Chicago  fire, 
Oct.  9  and  10,  1871.  Report  of  Maj. 
Houston,  72,  35,  171;  of  Vv.  T.  Casgrain, 
72,  172. 

Survey  made,  1890,  under  direction  of 
Maj.  Davis,  90,  2337. 

Maps.    Sketch  showing  state  of  work 
in  1878,  78,  1152. 
80,  1908;  81,  2076;  93,  2720. 
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Ohibf  op  Engineers.    Report,  9 1 ,  221 . 

Engineer    in    Charge.    Maj.   A.  N. 
Damre]],  1890.    Report,  91,  1801. 

Plane. 

In  1890.    Removing  snags  and  similar 
obstructions  would  cost  135,000.  91,1801. 


Survey. 

Examination  ordered  by  act  of  Sept. 
19,  1890,  made,  1890,  under  direction  of 
Maj.  Damrell  (Div.  E,  report  unfavor- 
able), 91,  1801. 


SUISUN  CREEK,  CAL. 


Commerce. 

Description  of,  95,  3284;  97,  3342, 
1900,  4252. 

In  1894  not  important,  95,  3284. 

Up  to  1896  the  competition  of  the  rail- 
roads made  it  difficult  for  sailing  vessels 
to  compete,  97,  3343. 

In  1899  the  average  annual  shipments 
to  Suisun  and  from  there  was  16,000  t, 
1900,  4252. 

En^neers. 

Chief  of  Engineers.  Reports,  95, 
435;  97,  488;  1900,  633. 

Engineers  in  Charge: 

Lt.  Col.  W.  H.  H.  Benyaurd,  1895. 
Report,  95,  3283. 

Maj.  C.  E.  L.  B.  Davis,  1897.  Report, 
97  3341. 

Lt.  Coi.  W.  H.  Heuer,  1899.  Report, 
1900,  4250. 


Assistant.  Lt.  C.  L.  Potter.  Report, 
95,  3284. 

Physl€»l  characteristics. 

Description  of,  97,  ^341;  1900,  4251. 
A  tidal  inlet  from  Suisun  Bay,  18  miles 
lon^,  95,  3284. 

Surreys. 

Examination  ordered  by  act  of  Aug. 
17,  1894,  made  in  -same  year  under  the 
direction  of  Lt.  Col.  Benyaurd  (report 
unfavorable),  95,  3283. 

Examination  ordered  by  act  of  June  3, 
1896,  made  in  the  same  year  by  Maj. 
Davis  (report  favorable  for  a  survey),  97, 
3341. 

Examination  ordered  by  act  of  Mar.  3, 
1899,  made  by  Lt.  Col.  Heuer,  1899  (re- 
port unfavorable) ,  1900,  4250. 


SITLLIYAIV  FALLS  HARBOR,  mi:. 


Appropriations. 

1871,  110,000,  71,  88. 

1872,  25,000,  72,  87. 
1896,    5,000,  96,  547. 
1899,    5,000,  99,  1023. 


Total,  45,000 

Commeree. 

Important,  71,  839  et  seq. 

Contracts. 

1§71.  G.  W.  Townsend,  removal  of 
Hatchers  Rock  and  bridge  piers,  71, 
835. 

1§73*  G.  W.  Townsend,  removal  of 
bridge  piers  and  ledges,  78,  1057. 

1874.  E.  M.  Le  Prohon,  rock  exca- 
vation, 74,  ii,  299. 

1§97.  W.  D.  Johnston,  ledge  re- 
moval, $16.48  per  c.  y.  in  situ  ($4,944), 
97,  776. 

1§99.  H.  H.  Sturgis,  ledge  excava- 
tion, $25  per  c.  y.,  p.  m.  ($8,750),  99, 
1023. 

Engineers. 

Chief  op  Engineers.  Reports,  70, 
31,  83;  71,  88;  72,  87;  73,  95;  74,  105; 
75,  112;  91,  33;  96,  27;  97,  29;  98,  39; 
99,  46;  1900,  48. 


Report, 

Report, 

Reports, 

Reports, 


Enoinbebs  in  Charge: 

Lt.  Col.  G.  Thom,  1870-75;  70,  83. 
Reports,  71,  834;  72,  927;  78,  1056; 
74,  ii,  298;  75,  ii,  385. 

Lt.  Col.  J.  A.  Smith,   1890. 
91,  619. 

Lt.  Col.  A.  N.  Damrell,  1896. 
96  547. 

Maj.  k  L.  Hoxie,  1897-98. 

97,  776;  98,  818. 
Maj.  ri.  W.  Roessler,  189^. 

99,  1023;  1900,  1080. 

Operations. 

1§7^71.  130  c.  y.  rock  excavated 
at  Hatchers  Rock,  71,  835. 

1  §71-72.  140  c.  v.  rock  excavated 
at  Hatchers  Rock,  72, '926. 

1§  73-73.  3  bridge  piers  removed, 
73,  95,  1057. 

1§ 73-74.  147  c.  y.  rock  excavated 
at  Hatchers  Rock  and  85  c.  y.  at  other 
ledges,  74,  ii,  298. 

l§74-7ft.  106  c.  y.  rock  excavated 
at  other  ledges,  75,  ii,  386. 

l§97-9§.    415  c.  y.  rock  removed, 

98,  818. 

1  §99-1900.  184  c.  y.  ledge  removed; 
Hatchers  Rock  removed  to  a  depth  of 
10  f.  m.  1.  w.,  and  part  of  outer  ledge  "C" 
removed  to  same  depth,  1900,  1080. 
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Physical  characteristics. 

Description  of,  71,  88,  834  etseq;  01, 
619. 

Plan. 

By  Lt.  Ck)l.  Smith,  1890,  removal  of  rock 
ledges  near  the  Sullivan  shore  or  Falls 
Point,  to  produce  a  channel  150  f.  wide 
and  10  f.  deep  at  m.  1.  w. ;  estimate,  135,- 
000,  91,  33. 


Project* 

3v  Lt  Col.  Thorn,  removal  of  Hatchers 
Rock,  ledges,  and  bridge  piers;  estimate, 
$44,000,  71,  835,  838. 

By  Col.Smith,1890,togivel0f. depth  for 
width  of  150  f . ;  eRtimate,  $35,000,  96,547. 

Surveys. 

Under  the  direction  of  Lt  Col.  Thom, 
1870  and  1873, 74,  ii,  299.  Report,  7 1,836. 


8ULL.it ANS  ISLAND.     (See  Charleston  Harbor,  S.  C.) 
SIJLPHIJR  RITER,  TEX.  AMD  ARK.     {See  Red  River  bd(yw  FulUm,) 


Commerce. 

Description  of;  fairly  important,  98, 
2083. 

Engineers. 

Ch  iep  of  Enoinkbrb.    Reports,  84, 227 ; 
98,  271. 

Enoinebbs  in  Charge: 

Capt  A.  M.  Miller.     Report,  84, 1345. 

Capt  J.  H.  Willard,  1 893.     Report,  98, 
2083. 
Assistants: 

P.  C.  Montgomery.     Report,84 ,  1346. 

J.  Ewens.     Report,  98,  2084. 


Physlc^al  characteristics. 

Description  of;  enters  Red  River  aboct 
107^  miles  above  Shreveport,  La.,  98, 
2083. 

Surreys. 

Examination  ordered  by  act  of  Aug.  2, 
1882,  made,  under  direction  of  Capt.  Mil- 
ler (report  unfavorable),  84,  1345. 

Examination  of  the  river  from  its 
mouth  to  Sulphur  Station  ordered  bv  act 
of  Jul^  13,  1892,  made,  1893,  under  the 
direction  of  Capt.  Willard  (report  favora- 
ble to  removal  of  snags) ,  98,  2083. 


Simp A1¥A]V ITS  INLET,  N.  Y. 


Appropriations. 

1881,  15,000,  81,  653. 

1882,  2,000,  82,  673. 

Total,     7,000 

Commerce. 

In  1893  the  work  of  improvement  ap- 
peared to  be  more  of  local  than  of  public 
mterest,  98,  1100. 

Contracts. 

1S§3.  J.  McDermott,  dredging,  69 
cents  per  c.  y.,  83,  569. 

Engineers. 

Chief  op  Engineers.  Reports,  80,  85; 
81,  105;  82,  107;  88,  104;  84,  110;  86, 
100;  86,  102;  87,  65;  88,  66;  89,  85; 
90,  75;  91,  94;  92,  98;  93, 106;  94,  95; 
95,  107. 

Engineers  in  Charge: 

Col.  J.  Newton,  1880-83.  Reports,  81, 
652*  82  672 

Lt  Col.  G.  L.  Gillespie,  1883-85.  Re- 
ports, 83,  568;  84,  734;  85,  742. 

Lt.  Col.  W.  McFarland,  1885-89.  Re- 
ports, 86,  748;  87,  740;  88,  629. 

Capt.  T.  L.  Casey,  1889-94.  Reports, 
89,  817;  90,  841;  91,  978;  92,  863;  93, 
1100;  94,  794. 


Lt.  Col.  G.  L.  Gillespie,  1895.  Report, 
95,965. 

Assistant.  R.  H.  Talcott  Report, 
81,  654. 

Operations. 

1SS3-S3.  9,481  c.  y.  dredged  from 
channel,  83,  568. 

Physical  characteristics. 

Description  of,  88,  629. 

Plans. 

Lt.  Col.  McFarland  reported,  1888, 
that  the  limited  commerce  of  the  inlet 
does  not  warrant  the  formation  of  more 
than  a  5  f.  channel,  88,  630. 

Projects. 

By  Col.  J.  Newton,  1880,  improvement 
of  the  inlet  by  excavation  of  a  5  f .  m.  1.  w. 
channel  from  head  of  tide  water  to  the 
bay;  width  of  channel  in  inlet,  100  f., 
ana  at  the  mouth,  150  f.;  estimate,  $23,- 
115,  81,  655;  92,  864. 

Surrey. 

Ordered  by  act  of  June  14, 1880,  made, 
1880,  under  direction  of  Col.  Newton, 
81,653. 
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81JNAPEE  CA1VAJL.O 

HVNTtAfWWBL  RIYER.     (See  ColdwcUer  River,  Mws,) 

SUPERIOR.     (See  Lake;  Nemadji  River,  Wis.) 

SUPERIOR  CITY  HARROR.     (See  Duluth,  Superior.) 

SURYEY8.     (See  Examinations,  etc.) 

SUSqUEHANNA  RIYER,  WD.b 


Appropriations. 

1852,  $10,000,  66,  ill,  36. 

1866,  26,400,  66,  iii,  36. 

1868,  5,000  (allotment),  68,  25. 

1869,  990  (allotment),  69,  23. 

1870,  12,000,  70,  70,  420;  71,  590. 

1879,  500  (allotment),  70, 75, 487. 

1880,  28,000,  80,  621. 

1881,  15,000,  81,  851. 

1882,  25,000,  8d,  836. 
1884,  20,000,  84,  889. 
1886,  6,000,  86,  865. 
1888,  10,000,  88,  747. 
1890,  4,000,  90,  935. 
1892,  4,000,  92,  966, 
1894,  4,000,  95,  1126. 


Total,  170,890 

Commerce. 

Estimated  value  of,  on  river,  88,  746. 
Description  of,  Nanticoke  to  Pittston, 
limited,  90,  1101. 

Contracts. 

I  §67.  J.  A.  Davis,  construction  of 
cribs.  J.  J.  Heckart,  stone,  $1.88  per  c. 
y.    Syke,  Kelly  &  Co.,  iron,  68,  693. 

I§70.  American  Dredging  Co., 
dredging,  25  cents  per  c.  y.,  yO,  70,  421; 
71,591. 

1§§1.  Morris  &  Cumings  Dredging 
Co.,  dredging,  14f  cents  per  c.  y.,  81, 
852. 

1§§3.  American  Dredging  Co., 
dredging,  19}  cents  per  c.  y.,  83,  665. 

1§§5.  Baltimore  Dredging  Co., 
dredging,  18  cents  per  c.  v.,  86,  865. 

in  So.  Baltimore  Dredging  Co., 
dredging,  22  cents  per  c.  v.,  87,  837. 

IS  §9.  ^Itimore  Dredging  Co., 
dredging,  16  cents  per  c.  y.,  89,  898. 

Eiii^ineert. 

Chief  of  Engineers.  Reports,  66,  3, 
ii,  24-27,  41,  iii,  23,  24,  36;  67,  42;  68, 
25,  62;  69,  23,  53;  70,  69;  71.  72;  72, 
66;  73,  71;  74,  78;  75,  84;  76,  62;  79, 
75;  80,  98;  81,  129;  82,  127;  88,  131; 
84,  139;  85,  131;  86,  129;  87,  92;  88, 
91;  89,  108;  90,  98;  91,  124,  132;  92, 
124,  131;  98,  134;  94, 124;  95, 133, 141, 

a  Survey— Report  Feb.  18, 1828,  estimate  indefinite  (H.  Doc.  No.  482,  55th  Conf .,  2d  sess.). 
6t20,000  allotted  for  the  improvement  of  Suaquehanna  and  Patapaco  rivers  from  the  general  fund 
for  harbors  on  the  seaboard,  66,  ii,  24;  67,  426. 
c  Suspended  since  1852,  66,  8,  Iv.,  285. 


152;  96, 128;  97,  163;  98, 167;  99,  192; 
1900,  218. 

Engineers  in  Charge: 

Col.  J.  D.  Graham,  1865.  Report,  66, 
37  38. 

Maj'.  W.  P.  Craighill,  186^-67.  Reports, 

66,  iv,  235,  236;  67,  419,  425-430. 
Maj.  J.  G.  Parke,   1867-68;  68,   692, 

694. 

Col.  J.  H.  Simpson,  1868-70;  68,  694. 
Reports,  68,  692;  69,  375;  70,  420. 

Maj.  W.  P.  Craighill,  1870-85.  Re- 
ports, 71,  590;  72,  678;  73,  758;  74, 
11,  14;  75,  ii,  61;  76,  281;  79,  487;  (Lt. 
Col.)  80,  615;  81,  849;  82,  836,  837; 
83,  664;  84,  888. 

W.  F.  Smith,  U.  8.  Agent,  1885-. 
Reports,  85,  882;  86,  864;  87,  836;  88, 
746;  (Maj.)  89,  896;  90,  934;  91,  1181; 
92,  966,  994,  996;  93,  1205;  94,  886; 
95,  1125,  1169;  96,  967;  97,  1272;  98, 
1157;  99,  1382;  1900,  1642. 

Maj.  C.  W.  Raymond.     (See  Surveys). 

Assistants: 
N.  H.  Hutton.    Report,  73,  758. 
A.  Stierle.    Reports,  92, 995;  95, 1172. 

Eftimates.    (See  PUiris  and  Projects.) 

By  Col.  Graham,  1865,  dredging  chan- 
nel 100  f.  by  8  f.  between  Havre  de  Grace 
and  the  mouth  of  the  river,  $26,400,  66, 
3  38. 

'By  Maj.  Craighill,  1866,  (1)  dredging 
channel  100  f.  by  10  f.  and  a  deflector  of 
earth,  $65,070,  66,  ii,  27;  (2)  in  1867, 
floating  deflector,  $20,200,  67,  428;  (3) 
channel  8  f.,  9  f.,  or  10  f.  in  depth, 
$17,500,  $31,500,  or  $42,000,  respectively, 

67,  425. 
By  Col.  Simpson,  1869,  permanent  de- 
flector, $40,000,  69,  376. 

By  Maj.  Craighill,  1879,  complete  ex- 
isting project,  $5,000,  79,  487. 

Operations,  c 

1§07-6S.  Construction  of  floating 
deflector  begun;    30,000  c.  y.  removed, 

fiving  8  f .  of  water  through  the  shoal,  68, 
2,  692. 

1  §6§-69.  Deflector  stiffened  and  re- 
placed, 69,  53,  375. 
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1§70-71.  Bred^g  near  Fishing 
Battery;  construction  of  pile  dike  in  prog- 
ress, 70,  70,421;  71,  72,591. 

IS 71-73.  About  4,000  f.  of  the  dike 
completed,  72,  66,  678. 

1  §79-73.  Repairs  to  dike,  78,  71, 
758. 

1  §73-74.  Dike  repaired  with  canal- 
boat  hulks  filled  with  stone,  74, 78,  ii,  14. 

l§7§-79.  Dredging  near  Spesutie 
Island  to  aid  U.  S.  Commissioner  of  Fish 
and  Fisheries,  79,  75,  487. 

1§§0-§1.  81,576  c.  y.  dredged  from 
channel  between  Havre  de  Grace  aniJL 
Spesutie  Island;  16  boom-crib  piers  re- 
moved by  dynamite,  81,  850. 

l§§l-§li.  Moving  crib  near  gate- 
way extended  200  f.,  and  crib  line  built 
in  prolongation  of  northwest  face  of  main 
basin,  82,  836. 

l§§3-§4.  73,000  c.  y.  dredged  from 
channel  above  and  below  the  bridge,  84, 
888 

l§§4-§ft.  Basin  formed  by  580  1.  f. 
of  pile  and  sheet-piling  construction,  86, 
882. 

i§§5-§6.  63,433  c.  y.  dredged  from 
channel  through  shoals  below  railroad 
bridge  and  at  Watsons  Island,  86,  865. 

l§§6-§7.  Dredging  continued  be- 
tween Havre  de  Grace  and  Watsons  Is- 
land, 87,  837. 

l§§9-90.  47,978  c.  y.  dredged,  00, 
936. 

PhjTiical  characteristics. 

Described,  66,  38,  ii,  26;  67,  419,  429; 
78,  758. 

Description  of  the  river  above  Havre 
de  Grace,  02,  995;  Nanticoke  to  Pittston, 
06,  1101. 

Shoals  near  Havre  de  Grace  a  probable 
cause  of  ice  gorges,  06,  1170. 

Plans.     (See  Estimates  and  Projects.) 

By  Lt.  Col.  Craighill,  1882,  permanent 
improvement  of  the  river  below  Havre 
de  Grace,  to  a  depth  of  15  f.  at  m.  1.  w., 
by  deflectors  and  dredging;  also  deepen- 
ing by  dredging  to  a  depth  of  8  f.  the 
channel  through  the  bar  above  the 
bridge;  estimate,  $168,000,  82,  838. 
For  plans  of  fish  basin,  see  84,  888. 
By  Maj.  Smith,  U.  8.  ajrent,  1891,  im- 

Srovement  above  Havre  de  Grace  by 
eepening  the  shoal  Initween  the  Tenn- 
sylvania,  Wilmington  and  Baltimore 
R.  R.  bridge  so  as  to  enlarge  the  cross 
section  of  the  river  at  that  point,  and 
constructing  8  piers  at  the  Hog  Back 
above  Port  Deposit  to  break  up  ice;  esti- 
mate, $425,109,  02,  998. 

Projects.     (See  Estimates  and  Plans.) 
Original,  for  dredging  channel  100  f. 


by  8  f.  between  Havre  de  Grace  and  the 
mouth  of  the  river,  66,  38. 

By  Col.  Simpson,  1869,  for  permanent 
deflector  of  cribs;  estimate,  $40,000,  60, 
376. 

The  original  project  of  1853  proposed 
the  formation  of  a  dredged  channel  10(» 
f .  wide  and  10  f.  deep  at  m.  1.  w.  between 
Havre  de  Grace  ana  the  mouth  of  the 
river;  estimate,  $37,000,  80,  616. 

In  1886,  it  having  been  found  that  the 
above-described  dredged  channel  had 
largely  refilled,  Maj.  Craighill  proposed 
the  use  of  a  temporary  floating  deflector 
to  train  the  current  toward  the  line  of  the 
main  channel,  67,  42,  419,427;  80,  617. 

In  1871  the  floating  deflector  was  re- 
placed by  a  pile  dike,  71,  590,  591;  80, 
618. 

In  1880  Maj.  Craighill  proposed  the 
formation  of  a  channel  with  a  m.  1.  w. 
depth  of  12  f.  between  Havre  de  Grace 
ana  Spesutie  Island;  also  dredging  at 
Battery  Light,  and  removal  of  cribs 
above  Havre  de  Grace,  80,  621. 

Since  1882  the  dredged  channel  has 
been  maintained  by  systematic  dredging 
to  a  depth  of  al)out  12  f.  below  Havre  de 
Grace  and  8  f.  through  the  shoal  near 
Watsons  Island;  an  ultimate  depth  of 
15  f.  is  proposed  below  the  bridge,  87, 
92. 

Maj.  Smith,  U.  S.  agent,  1895,  estimated 
the  cost  of  forming  deflecting  works  to 
remove  shoal  near  Havre  de  Grace,  a 
probable  cause  of  ice  gorges,  would  be 
$34,000,  06,  1170. 

Division  Engineer  Col.  Craighill  esti- 
mated the  cost  of  a  suitable  ice  boat  for 
the  purpose  of  keeping  the  river  clear  of 
ice  to  be  $70,000,  with  a  daily  cost  of  $60 
when  in  commission,  06,  1172. 

Surreys. 

Examination  by  Lt.  Col.  Graham,  1865, 
66,  37. 

Under  direction  of  Maj.  Craighill,  bv 
Coast  Survey  party,  1866,  66,  iii,  24. 

Under  direction  of  Maj.  Craighill,  by 
Coast  Survey  party,  1867,  resurve^'  be- 
tween Spesutie  Island  and  the  railroad 
bridge  near  Havre  de  Grace,  67,  42. 

Under  direction  of  Maj.  Craighill,  by 
N.  H.  Hutton,  1872.     Report^  78,  758. 

Survey  of  the  river  alx)ve  Havre  de 
Grace  ordered  bv  act  of  Sept.  19,  1890, 
made,  1891,  under  direction  of  Maj. 
Smith,  U.  S.  agent,  02,  966. 

Examination,  Nanticoke  to  Pittston, 
ordered  by  act  of  Aug.  17,  1894,  made, 
1894.  by  Maj.  Raymond  (report  unfovor- 
able),  06,  1100. 

Survey  from  a  point  below  Havre  de 
Grace  to  about  I  mile  above  Port  De- 
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posit  to  ascertain  what  would  prevent 
the  accumulation  of  ice,  ordered  hy  act 
Aug.  17, 1894,  made  under  the  direction 
of  Maj.  Smith,  U.  S.  agent,  1895  (see 
I^ojects)y  96,  1169. 


Maps: 
Of  the  river  mouth,  66,  i. 
Above  Havre  de  Grace,  87,  836. 
84,  888;  96,  1172. 


SlJ§qUEHAJVlVA  RITER,  PA.  (West  Rrancli.) 


Commerce. 

Local,  91,  1113. 

Enfffneers. 

Chief  of  Engineers.    Report,  91, 118. 
Engineer  in  Charge.     Maj.   C.   W. 
Raymond,  1890.     Report,  91,  1102. 

Phytileal  eharacterisU<». 

Description  of  the  West  Branch,  91, 
1103. 


Navigation  of  the  river,  9P,  1104. 
Floods,  91,  1105,  1107,  1109. 

Surrey. 

Examination  ordered  by  act  of  Sept.  19, 
1890,  made,  1890,  under  direction  of  Maj. 
Raymond  ( report  unfavorable ) ,  9 1 , 1 102. 


SIISqUEHA^MNA  RITER,  PA.  (North  Rranch  of.) 


Approprlatlon§. 

1880,  $15,000,  80,  594. 

1881,  15,000,  81,  804. 

1882,  15,000,  82,  781. 


Total,     46,000 

Contracti. 

1§§1.  Coon  &  Mooney,  dredpng,  70 
cents  per  c.  y.  J.  Van  Patten,  dike  con- 
struction, $4.72  per  running  f.,  81,  806. 
R.  C.  Mitchell,  dredging,  90  cents  per 
c.  v.,  82,  781. 

1§§3.  R.  C.  Mitchell,  dredging,  75 
cents  per  c.  y. ;  rock  backing,  $2  per  c.  y., 
and  dike  construction,  $8  per  1.  f.,  83, 652. 

Eng^lneeni. 

Chief  of  Engineers.  Reports,  80, 96, 
97;  81,  127;  82,  124;  88,  128;  84,  136, 
139;  86,  125,  127. 

Engineers  in  Charge: 

Col.  J.  N.  Macomb,  1879-82. 
80,  594;  81,  804. 

Capt.  W.  Ludlow,   1882-83. 
82   779 

Lt.  Col.  G.  Weitzel,  1883-84. 

83,  652. 
Maj.  W.  H.  Heuer,  1884-85. 

84,  842,  869. 
Lt.  Col.  H.  M.  Rol)ert,  1886. 

85,  854,  864. 

Assistants: 

J.  Worrall.    Report,  80,  594. 

H.  Alrichs.     Report,  80,  599. 

G.  H.  Dager.  Reports,  81,  806;  88, 
f)53;  84,  869. 

A.  Stierle.     Report,  84,  842. 


Reports, 

Report, 

Report, 

Reports, 

Reports, 


Operations. 

1S80-§1.  2,548  c.  y.  dredged  from 
Richards  and  Wilkesbarre  Island  shoals, 
and  625  1.  f.  of  dike  built,  81,  807. 

l§81-§3.  6,042  c.  v.  dredged  from 
Hillman's  Ripple  and  I'orty  Foot  Shoal, 
82,  780. 

l§S3-§3.  5,433  c.  y.  dredged  from 
Forty  Foot  Shoal,  and  927  c.  y.  rock 
blasted  from  Hill  man's  Ripple,  88,  653. 

l§§3-§4.  3,677  c.  y.  dredged  from 
shoals  at  Richards  and  Wilkesbarre 
islands,  84,  842. 

Pbjrsfeal  characteristics. 

Description  of  river  and  its  obstructions, 
Athens  to  Wilkesbarre,  80,  600. 

Projects. 

By.  Col.  Macomb,  1881,  for  channels 
through  shoals  at  various  points,  Wilkes- 
barre to  Pittston,  average  depth  of  3  f., 
also  for  submerged  dikes  or  aeflectors  at 
points  of  excavation;  estimate,  $48,537, 
81,  805. 

No  general  projects  ever  adopted,  85, 
125. 

Surveys. 

Examination  ordered  bv  act  of  Mar.  3, 
1879,  made,  1880,  under  direction  of  Col. 
Macomb,  79,  75;  80,  594. 

Ordered  by  act  of  Aug.  2,  1882,  made, 
1883,  under  direction  of  Lt.  Col.  Weitzel, 
.84,  869. 

Of  West  Branch  ordered  by  act  of  July 
5,  1884,  made,  1884,  under  direction  of 
Maj.  Heuer,  86, 864;  (report  unfavorable) 
84,  869. 
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Appropiiatlonii. 

1839,  $15,000,  act 
1880,   5,000,  80, 


3,000,  81, 
5,000,  83, 
5,000,  84, 
5,000,  86, 
1888,  15,000,  88, 
1890,  3,000,  00, 
3,000,  99, 
3,000,  06, 
3,000,  06, 
5,000,  00, 


1881, 

1882, 
1884, 
1886, 


1892, 
1894, 
1896, 
1899, 


Mar.  3. 
1078. 
1193. 
1270. 
1180. 
1144. 
1121. 
1613. 
1396. 
1559. 
1336. 
1640. 


Total,  70,000 


Commerce. 

Important,  70,  857,  863. 

Improvement  of  the  river  esflential  to 
the  development  of  commerce,  88,  1121. 

In  1892-93  several  phosphate  mines 
were  opened  contij^ous  to  the  stream, 
the  products  to  be  shipped  by  water,  08, 
1680. 

ContracU. 

18§1.  J.  E.  Slanj^hter,  dredging,  50 
cents  per  c.  y.,  81,  1194. 

ISSa.  S.  N.  Kimball,  dredging,  50 
cents  per  c.  y.,  83,  987. 

1§§4.  S.  N.  Kimball,  dredging,  47 
cents  per  c.  y.,  86,  1266. 

Engineers. 

Chief  of  Engineers.  Reports,  78, 81; 
70,  106;  80,  136;  81,  184;  82, 180;  83, 
190;  84,  198;  86,  195;  86,  194;  87,  161; 
88,  150;  80,  173;  00,  155;  01,  194;  02, 
191;  03,  210;  04, 195;  06,  220;  06, 197; 
07,  249;  08,  234;  00,  286;  1000,  325. 

Engineers  in  Charge: 

Capt.  A.  N.  Damrell,  1879-85.  Re- 
ports, 70,857;  (Maj.)  80, 1078;  81, 1193; 
82,  1269;  83,  986;  84,  1179. 

Capt.  W.  T.  Rossell,  1885-86.  Report, 
86,  1265. 

Capt.  W.  M.  Black,  1886-92.  Reports, 
86,  1143;  87,  1253;  88,  1118;  80,  1349; 
00,  1611;  01,  1663. 

Maj.  J.  C.  Mallery,  1892.  Report,  02, 
1393. 

Lt.  A.  M.  D'Armit,  1893.  Report,  03, 
1677. 

Maj.  T.  H.  Handbury,  1894-95.  Re- 
ports, 04,  1246;  06,  1558. 

Lt.  Col.  W.  H.  H.  Benyaurd,  1896-98. 
Reports,  06,  1335;  07,  1564;  08,  1341. 

Capt.  H.  Jervey,  1899.  Report,  00, 
1639. 

Capt.  T.  H.  Rees,  1900-.  Report,  1000, 
2030. 

Assistant.  J.  L.  Meigs.  Report,  70, 
857. 


Obttmellons. 

Obstruction  of  the  river  by  sawmill 
refuse,  88,  1121. 


dredged,  82, 
dredged,  84, 
dredged,  86, 
dredged,  86, 


Operatloiii. 

1881-§ii.    17,026  c.  y. 
1269. 

1883-84.    8,205  c.  y. 
1179. 

1884-85.    4,418  c.  y. 
1266. 

1885-86.    4,582  c.  y. 
1143. 

1 8  86-8  7.  56  snags  and  logs,  370  c.  y . 
of  rock  removed  from  the  chiuine],  and 
77  trees  cut,  87,  1254,  1255. 

1887-88.  1,515  c.  y.  rock  blasted 
and  removed  from  the  channel,  88, 1119, 
1120. 

1 888-89.  283  c.  y.  dredged,  265  c.  y. 
rock  blasted  and  74  c,  y.  removed  from 
the  channel,  76  trees  cut  and  trimmed  on 
the  banks,  80,  1351. 

1889-00.  135  trees  and  1,900  c.  y. 
brush  cut  from  the  banks;  19  snags  and 
logs,  611  c  y.  rock,  and  150  c  v.  saiid  re- 
moved from  the  channel,  and  331  c  v. 
rock  blasted,  00,  1613. 

1890-91.  Logs,  snags,  and  526  c.  y. 
of  rock  removed;  repairs  to  snag  boat, 

01,  1665. 

1891-93.  261  c.  y.  of  rock  blasted 
and  561  c.  y.  removed;  607  c.  y.  dredged, 

02,  1395. 

1898-94.  2,873  c.  y.  dredged,  and 
some  snags  removed,  04,  1247. 

1895-96.  5,846  c.  y.  dredged,  and 
15  beacons  established.  200  c.  y.  rock 
useil  in  the  construction  of  two'  dams. 
140  c.  y.  rock  and  sand  excavated  and 
removed,  and  about  15  obstructions  re- 
moved, 06,  1336. 

1897-98.  2,043  c.  v.  sand  and  rock 
excavated  and  dredged,  and  about  18 
obstructions  removed,  08,  1342. 

Physical  characterlMtlcB. 

Discharge  of  river,  70,  863. 
Description  of,  70,  857,  858,  862,  863; 
00,  1611. 

Plan.    (SeePrq;>cte.) 

By  Maj.  Damrell,  1879,  5-f.  channel 
from  mouth  to  Rolands  Bluff  and  thence 
a  4-f.  channel  to  Ella vi lie;  estimate, 
$55,158,  70,  857,  862.  863. 

Projects.     (See  Plans, ) 

By  Maj.  Damrell,  1879,  improvement 
of  the  Suwanee  River  from  its  mouth  to 
Rolands  Bluff,  a  distance  of  74  miles,  by 
the  formation  of  a  5-f.  channel  150  f.  wide; 
thence  to  Ellaville,  a  distance  of  50  miles, 
a  channel  4  f.  deep  and  60  f.  wide,  to  be 


a Bmrey—Report  May  15, 1841,  estimate  $40,000.    ( H.  Doc.  No.  482,  55th  Cong.,  2d  sen.) 
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established  b^  snag  and  rock  removal, 
dam  construction,  and  dredging;  estimate, 
$55,158,  70,  857,  862,  863;  86, 1143;  02, 
1394. 

By  Capt.  Jervey ,  1899,  removal  of  shoals 
formed  in  the  dredged  channel  at  the 
mouth  of  the  river  and  at  Derricks  Gap, 
for  reestablishing  channel  marks,  and  for 


work  upon  rock  shoals  above  Branford, 
00,  1639. 

Sur¥eyt. 

Examination  by  J.  L.  Meigs,  1878-79, 
78,  81 ;  70,  106,  857. 

Ordered  by  act  of  June  18,  1878,  78; 
made  under  direction  of  Capt.  Damrell, 
1878,  70,  857. 


SWAN  CREEK,  LAKE  ST.  CL.AIR,  MICH. 


Engineers. 

Chief  of  Engineefw.  Reports,  80,  221 ; 
81,  301. 

Engineer  in  Charge.  Maj.  F.  Har- 
wood.     Report,  81,  2255. 

Plans. 

By  Maj.  Harwood,  1881,  excavating 
9-f.  channel  from  Fair  Haven  bridge  to 
9-f.   curve  in  Lake  St.  Clair;  estimate. 


$10,000:  or  for  a  channel  of  same  depth 
to  the  Elbow,  and  thence  a  canal  50  f. 
wide  with  9-f.  depth  to  10-f.  curve  in  the 
lake;  estimate,  $17,000,  81,  2257. 

Survey. 

Examination  ordered  by  act  of  June 
14,  1880,  made,  1881,  under  direction  of 
Maj.  Harwood,  81,  2255. 


SWAIV  ISLAND.     (See  WtllameUe  River,  Oreg.) 

SWANSRORO.     (See  Bogue  Soundy  New  River  to ,  iV.  &) 

SWAIVTOIV  HARROR.     (See  Mistsisquai  River,  17.) 


Appropriations. 

1873,  $15,000,  73,  60;  74,  57. 

1874,  8,000,  74,  57,  275. 
10,000,  75,  61,  354. 

2,000,  76,  57,  259. 
20,000,  78,  58,  423. 
6,000,  79,  65,  397. 
2,500,  80,  559. 
2,500,  81,  725. 
4,500,  82,  710. 


1875, 
1876, 
1878, 
1879, 
1880, 
1881, 
1882, 


Total,  70,500 

Contracts. 

1873.  L.  Whitney,  breakwater,  $109 
perl,  f.,  73,  396. 

1874.  L.  Whitney,  breakwater  $119 
per  1.  f.,  76,  355;  76,  258. 

1875.  J.  Hancock,  breakwater,  $106 
perl,  f.,  76,259;  77,  254. 

1878.  L.  Whitney,  repairing  break- 
water, $78  per  1.  f.,  70,  397. 

188a.  N.  W.  Fisk,  rubblestone,  83 
cents  per  c.  y.,  82,  711. 

Eng^lneers. 

Chief  of  Engineers.  Reports,  72, 80; 
73,  50;  74,  57;  75,  61;  76,  57;  77,  52; 
78,  58;  79,  65;  80,  89;  81, 114;  82, 115; 
83,  324;  84,  328;  85,  355,  357;  86,  348; 
87,  314;  88,  287;  89,  343. 

Engineers  in  Charge: 

Lt.  Col.  J.  Newton,  1872-79.  Reports, 
73,  396;  74,  275;  75,354;  76,  258;  78, 
423;  79,  396. 

Capt.  J.  Mercur,  in  temporary  charge, 
1877,  77,  48.     Report,  77,  254. 

9207—02 76 


Lt.  Col.  N.  Michler,  1880-81.  Reports, 
80,  558;  81,  724. 

Col.  J.  Newton,  1881,  82,  683. 

Lt.  Col.  G.  L.  Gillespie,  1881-83.  Re- 
port, 82,  710. 

Lt.  Col.  H.  M.  Robert,  1883-85.  Re- 
ports, 83,1958;  84,2156;  85,2321,2324. 

Maj.  M.  B.  Adams,  1885-89.  Reports, 
85,  2305;  86,  1901;  87,  2399;  88,  2094; 
89,  2455. 

Assist  \  ntb  * 

D.  White.  Reports,  73,  397;  77, 254; 
78,  423. 

L.  Y.  Schermerhom.    Report,  85, 2325. 

# 

E§tlniate8.     (See  Plans  and  Projects. ) 
Bv  D.  White,  1873,  adopted  by  Lt.  Col. 

Newton,  1,900 1.  f.  of  breakwater,  |272,160, 

73,  397,  398:  74,  275;  78,  423. 
By  Lt.  Col.  Newton,  1879,  completing 

project,  $179,000,  79,  65,  397. 

Operations. 

1§73.  Construction  of  crib;  115  1.  f. 
of  breakwater  under  contract,  78,  396. 

1873-74.  One  crib,  110  f.,  placed, 
74  57  275. 

i§ 74-75.  One  crib.  70  f.,  placed; 
110  f.  of  superstructure  built,  75,  61, 354. 

l§75-76.  One  crib,  69  f.,  placed,  70 
f.  of  superstructure  built,  and  damages  to 
cribs  repaired,  76,  57,  258. 

l§7o-77.  69  f.  of  superstructure 
completed,  77,  52,  254. 

1878-79.  Extension  of  breakwater 
189  f. ;  repairs,  79,  65,  396. 

1 8  70-80.  Repairing  breakwater,  80, 
558. 
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1§§0-81«  Widening  foundation  of 
breakwater,  81,  724. 

lS81-§3.  One  78-f.  crib  sunk  in  re- 
pair of  breach  in  breakwater  and  687  c.  y. 
filling  placed  in  same,  82,  710. 

1S93-II3.  Stone  filling  of  crib  sunk 
in  1881  completed  and  an  ^ditional  crib 
commenced,  83,  1958. 

1  § 83-§4.  50 1.  f .  of  crib  substructure 
and  78  1.  f.  of  superstructure  built,  84, 
2156. 

Pliytlcal  etaaractertstlcs. 

Described,  78,  397. 

Planii.     (See  EdimcUes  and  PrqjeHs. ) 

By  Lt.  Col.  Robert,  1885,  constructing 
breakwater  directly  in  front  of  existing 
and  proposed  wharves.  Estimate,  $140,- 
000,  85,  2324. 

Project.    (See  Estimates  and  Plans.) 

By  Lt.  Col.  Newton,  1873,  construction 
of  a  breakwater  of  crib  work  filled  with 


stone,  for  the  protection  of  the  docks  and 
wharves  at  S wanton;  estimate,  $272,600, 
78, 397, 398;  74, 275.  Reduced  to  $240.- 
000,  79,  397;  82,  710. 

In  1888  Maj.  Adams  recommended  that 
no  further  appropriations  be  made  until 
the  development  of  the  shipping  interests 
indicated  in  what  direction  miprovement 
was  desired,  88,  2095. 

In  1889,  after  examination,  Maj.  Adams 
reported  the  locality  unworthy  of  further 
improvement,  89, 2458. 

Surreys. 

Under  direction  of  Lt  Col.  Newton,  by 
D.  White,  1872.    Report,  73, 396,  397. 

Ordered  by  act  of  July  5,  1884,  made 
under  direction  of  Lt  Col.  Robert,  85, 
2324. 

Examination  ordered  by  act  of  Aug.  11, 
1888,  made,  1888,  under  direction  of  Maj. 
Adams,  88,  2095. 

Maps.     Of  Maquam  Bay,  85,  2324. 


SWASh  near  OCRACOILE  inlet.     (See  Pamlico  Sound,  N.  C.) 

S1¥IFT  CREEK,  N.  €. 


Eniflneeri. 

Chief  of  Engineers.    Report,  89, 148. 

Engineer  in  Ch.\rgb.    Capt  W.  H. 
Bixby,  1888.     Report,  89,  1116. 

Physical  characteristics. 

Description  of,  89,  1117. 


Surrey. 

Examination  ordered  by  act  of  Aug. 
11,  1888,  made.  1889,  under  direction  of 
Capt  Bixby  (report  un&vorable),  89, 
1116. 


Sl^IIVOniSH  8L.OVQH.     (&ee  Sha^rU  Bay,  Wash.) 


Appropriations. 

1892,  $25,000,  98,  3420. 
1894,  25,000,  95,  3437. 
1896,  25,000,  96,  3378. 
1899,      20,000,  99,  3274. 


Total,    95,000 

Contracts. 

1§03.  Geiger  and  Zabriskie,  dredg* 
ing,  16  cents  per  c.  y.;  dike  construction; 
piling,  11  cents  per  1.  f.;  wattling,  5  cents 
pers.  f.  ($18,265),  93,  3420. 

1894.  Bowers  Dredging  Co.,  dredg- 
ing, 16  cents  per  c.  y.  ($17,600).  King 
and  Marrinan,  dike  construction,  8}  cente 
per  f.  ($2,380),  95,  3436. 

1§96.  D.  Rutherford,  dike  construc- 
tion; piles,  7  cents  per  1.  f.;  lumber, 
$10.50  per  M  f. ;  spikes  and  wire,  3^  cents 
per  pound;  brush,  $1.74  per  cord;  stone, 
55  cents  per  ton  ($11,372).  New  York 
Dredging  Co.,  dredging,  20  cents  per  c.  y. 
($8,000),  97,  3452. 

1§99.  Rutherford  &  Mullen,  con- 
structing and  repairing  pile,  brush,  and 
stone  dikes,  $13,859.39,  1900,  4488. 


Engineers. 

Chief  of  Engineers.      Reports,   91 
411;  92,  384;  93,  443;  94,412;  95,455 

96,  413;  97,  416;   98,  519;   99,   609 
1900,  687. 

Engineers  in  Charge: 

Capt.  T.  W.  Symons,  1890-95.  Re- 
ports, 92,  2752,  2753;  98, 3419;  94,  2611; 
95,  3435. 

Capt.  H.  Taylor,  1896-.  Reports,  96, 
3377;  97,  3450;  98,  3076;  99,  3274; 
1900,  4487. 

Assistants  * 

J.  R.  Savage.  Reports,  92,  2759;  93, 
3421;  94,  2613. 

E.  L.  Carpenter.     Reports,  95,  3437; 

97,  3452. 

Operations. 

1893-94.  6,180  1.  f.  dike  built,  and 
86,585  c.  y.  dredged,  94,  2612. 

1  §94-95.  95,953  c.  y.  dredged,  and 
a  dike  built  between  Goat  and  Ilka 
islands,  95,  3437. 

l§96-97.  Skagit  Bay  dike  repaired, 
2,745  1.  f.  new  dike  repaired,  and  36,017 
c.  y.  dredged,  97,  3450,  3451. 
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1997-99.  796  I.  f.  spar  dike  built, 
98  3076 

1999-1900.  Over  1,350  I.  f.  dikes 
repaired  and  strengthened;  dike  630  1.  f. 
long  built,  1900,  4487. 

Pbytlc^al  characteristics* 

Description  of,  92,  2756. 

The  slough  is  tidal  and  connects  Sara- 
toga Passage  and  Skagit  Bay  on  the  south 
with  Padifia  Bay  on  the  north.  It  is  an 
important  water  highway,  furnishing  the 
most  easterly,  the  shortest,  and  saSest 
route  for  the  smaller  class  of  steamboats 
between  the  northern  and  southern 
waters  of  Pueet  Sound,  98,  3419.  It 
passes  througn  what  is  probably  the 
most  fertile  and  productive  portion  of  the 
State  of  Washington,  and  upon  it  is  situ- 
ated the  town  of  Laconner,  the  county 
seat  of  Skagit  Ck)unty,  98,  3421. 

Projects. 

By  Capt.   Symons,   1891,   dredging  a 


channel  100  f.  wide  and  4  f.  deep  from 
deep  water  in  Saratoga  Passage  across  the 
Skagit  Flats,  througn  the  shoals  of  the 
slough  proper,  and  across  the  flats  of  Pa- 
dilla  Bay  to  deep  water,  and  for  building 
pile- wattled  dikes  in  Skagit  and  Padilla 
bays  to  direct  the  ebb  and  flood  waters 
through  the  dredged  channels,  estimate, 
$122,000,  92,2756;  98,  3420. 

Surreys. 

Ordered  by  act  of  Sept.  19, 1890;  made, 
1891,  under  direction  of  Capt.  Symons, 
92,  2753. 

Miscellaneous  surveys  made,  1894-95, 
under  the  direction  of  Capt.  Symons,  95, 
3437. 

Survey  of  the  channel  from  Laconner 
to  Saratoga  Passage  made  by  Capt.  Tay- 
lor, 1896,  96,  3379. 

Maps.  94,  2614;  96,  3378;  1900, 
4488. 


9TNEPIJXE1KT  BAY,  MD.     (See  Indian  River;  IsU  of  Wight  Bay,  Md. ) 
TAOGART9  TAL.LEY  RIVER,  W.  VA.    \^^  Buckhannm  River,  W,Va,) 


Engineers. 

Chief  of  Engineers.    Eeport,  84,  263. 

Engineer    in  Charge.     Maj.   W.   E. 
Merrill,  1883.     Report,  84,  1718. 

Assistant.    J.  B.  Holbrook,  84,  1719. 


Pbysleal  ctaaraeterlsttes. 

Description  of,  84,  1718. 

Survey. 

Examination  ordered  by  act  of  Aug. 
2,  1882;  made,  1883,  und«r  direction  of 
Maj.  Merrill  (report  favorable,  but  work 
not  a  necessity),  84,  1718. 


TALLAHATCHIE  RIVER,  MISS. 


Appropriations.                                I 

1879, 

$6,000,  79,  116. 

1880, 

9,000,  80,  1319. 

1881, 

3,000,  81,  1412. 

1882, 

3,000,  82,  1551. 

1884, 

3,000,  84,  1336. 

1886, 

3,500.  86,  1362. 

1888, 

5,000,  88,  1864. 

1890, 

5,000,  90,  1899. 

1892, 

5,000,  92,  1650' 

1894, 

4,000,  95,  1947. 

1896, 

4,000,  96,  1629. 

1899, 

5,000,  99,  2021. 

Total, 

55,500 

Commeree. 

Important,  79,  985. 

Commerce  of  the  river,  83,  1148. 

The  average  commerce  for  the  last  ten 
years,  49,411  tons  annually,  valued  at 
$1,489,000,  1900,  411. 

Enfrincci^* 

Chief  of  Engineers.  Reports,  78,  88; 
79,  116,  118;  80,  155;  81,  209;  82,  206; 
83,  215;  84,  224;  85,  239;  86,  234;  87, 
200;  88,  182;  89,  213;  90, 192;  91,  244; 


92,  236;  98,  266;  94,  247;  95,  276;  96, 
241;  97,  308;  98,  299;  99,  358;  1900, 
410. 

Engineers  in  Charge: 

Capt.  W.  H.  H.  Benyaurd,  1879-83. 
Report,  79,  971,  985;  (Maj.)  80,  1319; 
81,1411;  82,  1550. 

Maj.  A.  M.  Miller,  188S-85.  Reports, 
88,  1148;  84,  1335. 

Capt.  E.  Bergland,  1885-87.  Reports, 
85,  1517;  86,  1361. 

Capt.  J.  H.  Willard,  1887-99.  Reports, 
87,  1474;  88,  1363;  89,  1613;  90,  1897; 
91,  2003;  92,  1648;  93,  2041;  94,  1508; 
95, 1945;  (Maj.)  96, 1626;  97,  1932;  98, 
1637;  99,  2020. 

Maj.  T.  L.  Caaey,  1900-.  Report,  1900, 
2534. 

Assistants: 
J.  M.  Searles,  79,  982. 
J.  J.  Barry.     Report,  80,  1320. 

Operations. 

1 8  79-80.  25,381  trees  cut  down  and 
girdled,  80,  1319. 

1  §  §0-§  1 .  27  snags  and  logs  removed 
and  31,538  trees  cut  and  deadened,  81, 
1412. 
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IS§l-Sd.  457  snags  and  logs  re- 
moved from  the  channel,  82,  1551. 

l»§tl-§3.  405  snags  pulled,  6,740  y. 
brush  cut,  and  2,167  trees  and  logs  cut, 
deadened,  and  removeti  from  river  bed, 
83,  1148. 

I§§4-§ft.  857  snags  and  Btumps 
pulled,  2  side  jams  removed,  and  557  trees 
cut  and  girdled,  86,  1517. 

1§§6-S7.  1,107  logs,  sna^,  and  trees 
removed  and  2,727  leaning  trees  cut,  87, 
1475, 

l§§8-89.  265  snags  and  logs  re- 
moved from  the  channel,  89,  1614. 

I  §89-90.  424  snags  and  logs  and  3 
wrecks  removed  from  the  channel,  and 
12,920  trees  and  4:^5  s.  y.  brush  cleared 
from  banks,  90,  1899. 

I890-91.  302  snags  and  53  logs  re- 
moved from  channel,  and  417  shore  snags, 
2,902  trees,  and  95  s.  y.  of  brush  cleared 
from  the  banks,  91,  2004. 

1891-99.  398  snags  and  2  wrecks 
removed  from  the  channel,  92,  1650. 

189*^93.  Wreck  removal;  1,440 
8.  y.  brush  and  willows  cut;  and  over 
15,000  snags  and  other  obstructions  re- 
moved, 98,  2044. 

1893-94.  Wreck  removed;  150  s.  v. 
brush  and  willows  cut;  about  3,400  snags 
and  other  obstructions  removed,  94, 
1510. 

1895-96.  Several  wrecks  removed; 
over  1,600  s.  y.  brush  and  willows  cut, 
and  about  64,000  snags,  etc.,  removed, 
96,  1627,  1628. 

1896-97.  Part  of  wreck  removed; 
2,744  s.  y.  brush  and  willows  cut;  about 
114,000  snags  and  other  obstructions  re- 
moved, 97,  1933. 

1897-98.  A  few  obstructions  re- 
moved, 98,  1637. 


1 899-1900.  Al>out  6,300  sni^  and 
other  obstructions,  1,100  s.  y.  willows 
and  brush,  and  two  wrecks  removed  from 
channel,  1900,  2535. 

Physical  viiaraeterUtlc^. 

Descril)e<l,  79,985;  93,2043;  94,1509; 
96,  1627,  1628;  97,  1932;  98,  1637. 

Description  of,  above  mouth  of  the 
Coldwater,  93,  2042. 

Caving  and  sliding  banks,  and  shifting 
and  scouring  of  the  channel  bring  new 
obstructions  into  the  channel,  93,  2044. 

Projeetfi. 

By  Maj.  Ben3raurd,  1879,  improvement 
of  the  l.-w.  navigation  of  the  river  from 
its  junction  with  tlie  Cold  Water  River  to 
the  mouth,  a  distance  of  165  mile^,  by 
removal  of  sna^,  trees,  and  the  wreck  of 
a  steamer;  estimated  cost,  $40,000,  79, 
116,  971,  985;  87,  200,  1474.  Improve- 
ment not  considered  permanent,  88, 
1363. 

By  Capt  Willard,  1892,  expending  no 
part  of  the  appropriation  of  that  year  on 
the  river  al>ove  the  mouth  of  the  Cold- 
water;  Secretary  of  War  sanctioned  ap- 
plying the  appropriation  to  the  river  be- 
low Coldwater,  98,  2043. 

Project  of  1879  modified,  1899,  by  Maj. 
Willard,  to  permit  expending  $10,000  in 
one  working  season  to  put  the  Talla- 
hatchie between  the  Yazoo  and  Coldwa- 
ter rivers  in  fairly  good  navigable  condi- 
tion, and  about  $2,500  yearly  for  mainte- 
nance for  some  time  to  come,  99,  2021. 

Surrey. 

Examination  by  J.  M.  Searles,  1878-79, 
78,  88;  79,  118,  982. 


TAL.L.APOOSA  RIVER,  AL.A. 


Approprlal  Ions. 

1882,  $15,000,83,999. 
1884,   10,000,84,1191. 
1886,    7,500,86,1173. 
1888,   7,500,88,1185. 
1890,   4,000, 90, 1651. 


Total,    44,000 

Commerce. 

In  1893  it  was  not  believed  that  any 
commercial  benefit  would  be  derived  by 
continuing  the  improvement,  93, 1724. 

Engineers. 

Chief  op  Engineers.  Reports,  80, 141 ; 
81,189;  83,  192;  84,  200;  85,  203;  86, 
201;  87,169;  88,156;  89,  182;  90,  165; 
91,206;  92,201;  93,223. 


I  Engineers  in  CnAROB: 

Maj.  A.  N.  Damrell,  1880-85.  Report^*, 
81,1223;  83,998;  84,1189. 

Capt.  R.  L.  Hoxie,  1885-89.  ReporLs, 
85,1307;  86,1172;  87,1285;  88,1184. 

Capt.  P.  M.  Price,  1889-93.  Reports, 
89,  1396;  90,  1649;  91,  1741;  92,  1422; 
93,1723. 

Assistants: 

G.  B.  Yuille.    Report,  80, 1224. 

C.  B.  Percy.  Reports,  89,  1398;  90, 
1650;  92,1423. 

Operations. 

1§§3-S4.  2,086  lo^  and  snags  and 
34  overhanging  trees  removed,  84,  1190. 

1  §  8  4-§  5.  New  snag  boat  with  steam 
capstan,  etc.,  built  and  a  limited  amount 
of  work  done,  85,  1307. 
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l§§5-§6.  2,423  snags,  logs,  and 
trees  removed,  clearing  12  miles  of  river, 
86,  1172. 

18§6-§T,  4,053  logs,  snags',  and 
trees  and  33  c.  y.  rock  removed  from 
river  channel ;  320  1.  f .  of  temporary  dam 
work  built,  87,  1286. 

l§§7-§8.  2,510  loss  and  snaes  and 
41  c.  y.  marl  removed  from  the  channel 
and  214  overhanging  trees  cut  from  the 
banks,  88,  1185, 

l§§S-§9«  2,124  Iocs  and  snags  re- 
moved from  the  channel,  and  4,293  over- 
hanging trees  from  the  banks,  89,  1398. 

l§M9-90«  1,184  logs  and  snags  and 
1  sunken  ferryboat  removed  from  the 
channel  and  564  overhanging  trees  cut 
from  the  banks,  90,  1650. 

1891-93.  185  snags  removed  from 
the  channel  and  57  trees  cleared  from 
the  banks,  92,  1423. 

Physical  characteiistlc^. 

Description  of  the  river,  81,  1224. 


Character  of  the  river  bottom  and 
banks,  89,  1397;  90,  1694. 

Projects. 

By  Maj.  Damrell,  1881,  improvement 
of  the  Tallapoosa  River  from  the  foot  of 
Tallassee  Reefs  to  its  mouth,  a  distance 
of  48  miles,  giving  a  3  f .  channel  with  a 
60  f.  width  in  soft  rock  cuts  and  200  f.  in 
open  river,  by  removal  of  snags,  logs,  and 
similar  obstructions,  bank  protection, 
dike  and  wing-dam  construction,  and 
gravel  and  soft- rock  excavation;  esti- 
mate, $40,125,  81,  1230;  87,  1285.  Up 
to  1890  $44,000  was  expended  upon  this 
improvement  over  the  original  estimate, 
bemg  due  to  insufficient  appropriations, 
90,  1649. 

Surrey. 

Ordered  by  act  of  June  14, 1880,  made, 
1881,  under  direction  of  Maj.  Damrell, 
81,  1223. 


TAMPA  BiY  AIVD  OLD  TAMPA  BAY,  FLA.  (channel  between). 

of  the  waterway  connecting  Tampa  and 
Old  Tampa  bays  bv  excavation  of  a  chan- 
nel 200  f.  wide  and  20  f.  deep  at  m.  1.  w. 
across  the  bars,  89,  1369. 


Engineers. 

Chief  op  Engineers.    Report,  89, 175. 
Engineer  in  Charge.     Capt.  W.  M. 
Black,  1888.     Report,  89,  1368. 

Physical  characteristics. 

Description  of,  89,  1368. 

Plans. 

By  Capt.  Black,  1889,  for  improvement 


Surrey. 

Examination  ordered  by  act  of  Aug.  11, 
1888,  made,  1889,  under  direction  of  Capt. 
Black  (see  Plans),  89,  1369. 


TAMPA  BAY.     (See  Hillsboro  Bay  and  River ,  Fla. ) 


Appropriations. 

1880,  $10,000,  80,  1078. 

1881,  10,000,  81,  1192. 

1882,  20,000,  82,  1268. 
1884,  20,000,  84,  1178. 
1886,  10,000,  86,  1139. 
1888,  25,000,  88,  1114. 
1890,  25,000,  90,  1605. 
1892,  10,000,  92,  1388. 

1899,  75,000,  99,  1634. 

1900,  135,000,  1900,  2024. 

Total,  340,000 

Commerce. 

Description,  72,  64,  587,  647. 

Up  to  1894  phosphate  shipments  were 
rapidly  increasing  yearly;  the  harbor 
considered  favoraoly  located  to  allow  of 
competition  for  the  West  India  trade  and 
Central  American  trade,  95,  1571;  97, 
1597. 

In  1898  warranted  a  channel  depth  of 
24  f.,  but  not  30  f.  m.  1.  w.,  99,  1643. 

Contracts. 

1§§1.  J.  E.  Slaughter,  dredging,  50 
cents  per  c.  y.,  81,  1191. 


1  S§5.  J.  E.  Slaughter,  dredging,  34.7 
cents,  rock  excavation,  $5.90  per  c.  y., 
86,  1264. 

1§§7.  J.  R.  Moore,  rock  excavation, 
$5.90  per  c.  y.,  dredging,  44  cents  per 
c.  y.,  87,  1244. 

!§§§.  D.  G.  Ambler,  dredging,  29 
cents  oer  c.  y.,  89,  1344. 

1§91.  Alabama  Dredging  and  Jetty 
Co.,  dredging,  25  cents  per  c.  y.,  91, 
1657. 

1§93.  J.  A.  Bryan,  dredging,  sand, 
33  cents  per  c.  y.;  rock,  $4.77  per  c.  y., 
93,  1673. 

1  §99.  Alabama  Dredging  and  Jetty 
Co.,  dredging  on  bar,  15  cents,  and  in 
bav,  11.99  cents  per  c.  y.  ($511,130),  99, 
1635. 

Engineers. 

Chief  OP  Engineers.  Reports,  71,  69; 
72,  64;  78,  81;  79,  106;  80,  136;  81, 
183;  82, 179;  83,  189;  84,  198;  85,  194; 
86,  192;  87,  159,  162;  88,  148;  89,  171; 
90,  153;  91,  192;  92,  189;  98,  208;  94, 
193;  95,  221;  97,  253;  98,  248;  99,  282, 
287;  1900,  321. 
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Enginbers  in  Chaboe: 

Ck)l.  J.  H.  Simpeon,  1872.  Report,  72, 
687,  647. 

Capt.  A.  N.  Damrell,  1878-85.  Re- 
ports, 79,  870;  (Maj.)  80,  1077;  81, 
1191;  8d,  1268;  88,  983;  84,  1178. 

Capt.  W.  T.  Roesell,  1885-86.  Report, 
86,  1262. 

Lt.  W.  M.  Black,  1886-92.  Reports, 
86,  1137;  87,  1243,  1257;  (Capt.)  88, 
1112;  89,  1342;  90,  1604;  91,  1655. 

Maj.  J.  C.  Mallery,  1892.  Report,  92, 
1386. 

Lt,  A.  M.  D'Armit,  1893.  Report,  93, 
1670. 

Maj.  T.  H.  Handbury,  1894-95.  Re- 
ports, 94,  1241;  95,  1570. 

Lt.  Col.  W.  H.  H.  Benyaurd,  1897. 
Report,  97,  1596. 

Capt.  H.  Jervey,  1899.  Reports,  99, 
1632  1640. 

Capt.  T.  H.  Reee,  1900.  Report,  1900, 
2022. 

Assistants: 

Capt.  A.  N.  Damrell.    Report,  72, 647. 

G.  Jaenicke.     Report,  72,  648. 

D.  M.  Currie,  72,  587,  648. 

J.  L.  Meigs.    Report,  79,  871. 

J.  W.  Sackett.  Reports,  87, 1246;  95, 
1572;  97,  1598. 

O.  N.  Bie.     Report,  97,  1600. 

Operatloni. 

1§§0-61.  18,530  c.  y.  dredged  from 
the  channel,  81,  1191. 

l§§l-§3.  30,709  c.  y.  dreiiged  from 
the  channel,  81,  1191;  82,  1268. 

l§§3-§3.  16,691  c.  y.  dredged  and 
2,470  c.  y.  of  rock  blasted  from  the  chan- 
nel, 83,  983. 

lfl§4-85.  3,632  c.  y.  mud  and  914 
c.  y.  gravel  removed,  85,  1263. 

l«85-»6,  28,093  c.  y.  mud  and  1,200 
c.  y.  stone  removed  from  channel,  86, 
1138. 

!§§•-§ 7.  Rock  removal  and  dredg- 
ing «ontinued,  87,  1245. 

l§87-§§.  473  c.  y.  rock  removed, 
and  7,250  c.  y.  dredged  from  the  channel, 
88   1113 

i§§9-90.  14,688  c.  v.  <iredged,  90, 
1605. 

1§90-91.  48,771  c.  y.  dredged,  91, 
1656. 

l§91-93,  52,664  c.  y.  dredged,  92, 
1388. 

1  §93-93.  932  c.  y.  rock  excavated 
and  30,237  c.  y.  sand  dredged,  93,  1672. 

1  §99-1900.  295,716  c.  y.  dredged, 
1900,  2023. 

Pbytlcal  chara€terlsti€»fl. 

Description  of,  72,  648,  651;  79,  871; 
88,  1112;  89,  1342;  95,  1572;  99,  1632. 
Tidal  observations,  97,  1599. 

Plans. 

By  G.  Jaenicke,  1871,  (1)  straight  chan- 


nel 200  f.  by  12  f.,  $502,121.90;  (2)  deep- 
ening sailing  channel  200  f.  by  12  f., 
$549,621.80;  (3)  deepening  sailing  chan- 
nel 100  f.  by  12  f.,  72,  64,  587,  647,  650. 

Bv  Col.  Simpeon,  1872,  railroad  instead 
of  channel  from  Tampa  Bay  to  Passage 
Point,  to  .be  built  by  private  parties, 
$180,000,  72,  64,  587,  647. 

By  J.  L.  Meigs,  1879,  (1)  deepening 
channel  to  9  f.,  $97,000;  (2)  new,  straight 
9-f.  channel,  $121,899,  79,  871. 

Projects. 

By  Lt.  Col.  Damrell,  1879,  improvement 
of  Tampa  Bay  by  deepening  the  present 
channel  from  Ballast  Point  to  Tampa,  5} 
miles,  bv  dredging  and  rook  removal  to 
9  f.,  with  200  f.  wddlh  in  the  river  and 
150  f.  in  the  bay;  estimate,  $97,000,  79, 
871;  80,  1077.  Increased  in  1886  and 
1887  to  $133,000,  86,  1189;  87,  1245. 

This  project  was  modified  in  1888  by 
Capt.  Black,  to  provide  for  the  formation 
ana  maintenance  of  a  channel  8  f .  deep 
in  Hillsborough  Bay  and  Hillsborough 
River  to  the  city  of  Tampa,  and  the  for- 
mation of  a  channel  200  f .  wide  and  20  f. 
deep  at  m.  1.  w.  from  the  outer  bar  to 
Port  Tampa;  estimate,  $60,000,  90, 1605; 
92,  1387. 

Lt.  Col.  Benyaurd,  1897,  estimated  that 
it  would  cost  ^336,000  to  obtain  by  dredg- 
ing under  a  continuous  contract  a  chan- 
nel 500  f .  wide  on  the  bar  and  300  f.  wide 
in  the  bay,  with  24  f.  depth  at  m.  1.  w., 
97,  1598. 

Plan  and  estimate  submitted,  1898,  by 
Lt.  Col.  Benyaurd  for  a  30-f.  channel 
from  the  Gulf  to  Port  Tampa;  estimate, 
$3,335,000,  99,  1642. 

By  Capt.  Jervey,  1899,  27-f.  channel; 
estimate,  $750,000,  99, 1633;  1900,  2022. 

Surrey!. 

By  Ct.  Jaenicke  and  D.  M.  Currie,  1871, 
under  direction  of  Col.  Simpson  and  Capt. 
Damrell.    Re{X)rts,  72,  587,  647,  648. 

By  J.  L.  Meigs,  1879,  under  direction 
of  Capt.  Damrell.     Reports,  79, 870, 871. 

Examination  and  resurvey  of  Tampa 
Bay,  including  Hillsborougn  River,  np 
to  city  of  Tampa,  ordered  by  act  of  Aug. 
5,  1886,  made,  1887,  under  direction  of 
Capt.  Black,  87,  1257. 

Examination  from  Tampa  to  the  mouth 
of  the  bay  ordered  by  act  of  Aug.  17, 1894, 
made  under  the  direction  of  Maj.  Hand- 
bury,  1894  (report  favorable) ,  95,  1572. 

Survey  ordered  by  act  of  June  3,  1896, 
made  under  direction  of  Lt.  Col.  Ben- 
vaurd,  1897  (report  favorable);  {aeeProf- 
ecu) ,  97,  1597. 

Joint  resolution  of  Congress,  June  4, 
1898,  called  for  plan  and  estimate  for 
improvement  from  Port  Tampa  to  mouth  * 
of  bay,  made,  1898,  by  Lt.  Col.  Benyaurd 
(see  Projects) ,  99,  1641. 

MAI'S.     86,  1138;  87,  1247;  88,  1112. 
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TANGIER  ISLAND  (Tanvter  Harbor),  TANOIER  SOUND,  YA. 


Engineers. 

Chief  of  Enoinekbs.  Reports,  91, 
131;  1900,  231. 

Engineer  in  Charge.  Maj.  W.  F. 
Smith,  U.  S.  agent,  1900-.  Reports,  91, 
1207;  1900,  1684. 

AsBiOTANT.  A.  Stierle.  Report,  91, 
1208. 

Phyfleal  eharaeterlfttles. 

Description  of,  91,  1208. 


Surreyt. 

Exiimi  nation  ordered  by  act  of  Sept. 
19,  1890,  made,  1891,  under  direction  of 
Maj.  Smith,  U.  S.  agent  (report  un&ivor- 
able),  91,  1207. 

Examination  with  a  view  to  dredging 
channel  leading  to  Tangier  Island,  in 
Tangier  Sound,  and  to  ascertain  most 
feasible  channel  for  improvement,  ordered 
by  act  of  Mar.  3, 1899,  made,  1899,  by  Maj. 
Smith,  U.  S.  agent  (report  unfavorable), 
1900,  1685. 


TANGIER  SOUND,  MD«     (See  Deals  Island^  upper  and  lower  thoroughfare  into. ) 

TANGIPAHOA  RIVER,  E.A. 


Appropriatfont. 

1872,  12,500,  78,  65,  631. 

1880,  5,000,  80,  1156. 

1881,  2,000,  81,  1283. 
1884,   2,000,  84,  1268. 

Total,  11,500 
Commerce.     (See  Plans.) 

Contraeti. 

1§73«  O.  D.  Parmely,  removing  ob- 
structions, 78,  631. 

1880.  C.  P.  Seymer,  removing  ob- 
structions, 81,  1282. 

1§§3.  C.  £.  Cate,  removing  obstruc- 
tions, 1235  per  mile,  88,  1108. 

Engineers. 

Chief  of  Engineers.  Reports,  71, 
67;  72,  61;  78,  64;  80,  142;  81,  193; 
82,  189;  88,  207;  84,  210;  85,  215;  86, 
213;  87,  180;  89,  202. 

Engineers  in  Charge: 

Capt.  C.  W.  Howell,  1871-82.  Reports, 
71,  552;  78,  631;  79,  946;  (Maj.)  80, 
1156;  81,  1282. 

Maj.  A.  Stickney,  1882-85.  Reports, 
82,  1374;  88,  1107;  84,  1266. 

Maj.  W.  H.  Heuer,  1885-87.  Reports, 
85,  1393;  86,  1241;  87,  1361. 

Capt.  W.  L.  Fisk,  1888-89.     Report**, 
88,  1245;  89,  1527. 
Assistants 

Lt.  E.  A.  Woodruff.    Report,  71,  553. 

H.  S.  Douglas.     Report,  79,  947. 

H.  C.  Collins.     Report,  84,  1266. 

EMttmatefl.     (See  Plans  and  Projects.) 
By  Lt.  Woodruff,  1871,  removing  ob- 
structions below  Wells's  Ferry,   $5,400, 
71,  554 

By  Capt.  Howell  and  H.  S.  Douglas, 
1879,  removing  obstructions,  Amite  to 
mouth,  110,700  to  $10,000,  respectively, 
79,  946,  949. 

Operations. 

1§ 73-73.  Removing  snags,  over- 
hanging trees,  and  other  obstructions, 
73,  64,  631. 


III§0-S1.  6}  miles  of  river  cleared 
of  obstructions,  81,  1283. 

l§§l-§ii.  Improvement  of  river 
under  Seymer's  contract  completed,  34 
miles,  82,  1374. 

l§§d-§3.  Work  under  Cate's  con- 
tract commenced,  88,  1108. 

l§§3-§4.  Obstructions  removed 
throughout  7^  miles  of  river,  84,  1266. 

lS§4-§5.  Work  of  cleaning  the 
river  continued  with  hired  labor,  85, 
1393. 

Phyfleal  eharaeterlstiet. 

Described,  71,  553;  79,  948;  89, 1527. 

Plant.     (See  Estimates  and  Projects. ) 

By  Lt.  Woodruff,  1871,  removing  snags 
and  other  obstructions  with  snag  boat 
and  hired  labor,  71,  946. 

By  H.  S.  Douglas,  1879,  removing  ob- 
structions and  closure  of  island  chutes, 
79,  947. 

In  1888,  improvement  as  purely  local 
in  its  benefits,  88,  1245. 

By  Capt.  Fisk,  1889,  removing  snags 
and  similar  obstructions,  giving  a  i)erma- 
nent  low-water  depth  of  3  f . ;  estimate, 
$5,000,  89,  1527. 

Projecti.     (See  Estimates  and  PUms. ) 

By  Capt.  Howell,  1872,  removing  snags 
and  other  obstructions  by  contract,  78, 
631. 

By  Maj.  Howell,  1879,  for  improving 
the  river,  junction  with  Amite  to  mouth, 
53  miles,  bj^  removing  snags,  logs, 
trees,  and  similar  obstructions;  estimate, 
$10,700,  79,  946,  949,  86,  1241;  88,  1245. 

Surveys. 

By  Lt.  Woodruff,  1871,  under  direction 
of  Capt.  Howell,  Wells's  Ferry  to  mouth. 
Reports,  71,  551,  553. 

By  H.  S.  Douglas,  1879,  under  direc- 
tion of  Capt.  Howell,  Amite  to  mouth. 
Reports,  79,  946,  947. 

Ordered  by  act  of  Aug.  11, 1888,  made, 
1889,  under  direction  of  Capt.  Fisk,  89, 
1527. 
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TAMYARD  BRAJVCH,  HISS.     (See  Pearl  River.) 

TARBORO.     (See  Tar  Rit^,  N.  C.) 

TARENTUni,  PA.     (See  Allegheny  River. ) 

TARPAlILOr   COTE    (harbor    of   reftige),   NAIISHOIV   ISLAND, 

MASS. 


Commerce. 

Place  has  no  commerce;  used  princi- 
pally as  a  harbor  of  refuge,  96,  668. 

Engineers. 

Chief  of  Engineers.  Reports,  98, 
71;  96,  73;  96,  70. 

Engineers  in  Charge: 

Capt.  W.  H.  Bixby,  1892-95.  Report, 
98,  864. 

Maj.  D.  W.  Lock  wood,  1896.  Report, 
96,  667. 

Physical  characteristics. 

Description  of,  98,  864. 
Vineyard  Haven,  20  miles  east,  fur- 
nishes  an   anchorage    for  refuge    from 


storms  to  which  Tarpaulin  Cove  is  espe- 
cially open,  96,  668. 

Projects. 

Mai.  Lock  wood,  1896,  estimated  it 
would  cost  1108,704  for  two  short  break- 
waters, 96,  667. 

Surveys. 

Examination  ordered  by  act  of  July  13, 
1892,  made  by  Capt.  Bixby,  1893  (break- 
water construction  recommended),  98, 
864. 

A  survey  was  ordered  by  act  of  Aug. 
17,  1894,  made  by  Maj.  Lock  wood,  1895 
(see  Projects),  96,  667. 


TAR  RITER  (tronk  Tarboro  to  Rocky  Mount),  N.  C.    (See  Pamlico 

River,  N.  C.) 


Commerce. 

Reduction  in  freight  charges  due  to  im- 
provement, 89,  1131, 

Engineers. 

Chief  of  Exginkers.     Report,  89, 148. 
Encjinker  in  Charge.     Capt.  W.  H. 
Bixby,  1888.     Report,  89,  1130. 

Physical  characteristics. 

Description  of,  89,  1130. 


Plans. 

By  Cant.  Bixby,  1889,  for  removing 
snags  ana  similar  obstructions  from  Tar- 
boro up  to  Rooky  Mount  Little  Falls;  es- 
timate, $16,200,  89,  1131. 

Surirey. 

Examination  ordered  by  act  of  Aug.  11, 
1888,  made,  1889,  under  direction  of  Capt. 
Bixby,  89,  1130. 


TARRYT01¥IV,  N.  Y. 


Commerce. 

Description  of,  1900,  1521,  1524. 

Enflflneers. 

Chief  of  Engineers.  Reports,  89, 
83;  99,  164;  1900,  188. 

Engineers  in  Charge: 

Lt.  Col.  G.  L.  Gillespie,  1888.  Report, 
89  800 

Col.  J.  W.  Barlow,  1900.  Reports, 
1900,  1520,  1522. 

Assistant.  H.  C.  Wilson.  Report, 
1900,  1523. 

Physical  characteristics. 

Description  of,  1900,  1521,  1523. 


Protects. 

Col.  Barlow  estimated,  1899,  it  would 
cost  $26,000  or  $,55,000  to  improve  the 
harbor  and  $1,000  or  $2,000  biennially 
for  maintenance,  1900,  1522,  1523. 

Surveys. 

Examination  ordered  by  act  of  Aug.  11, 
1888,  made,  1888,  under  direction  of  Lt. 
Col.  Gillespie  (report  unfavorable),  89, 
800. 

Examination  and  survey,  ordered  bv 
act  of  Mar.  3,  1899,  made,  1899,  under 
direction  of  Col.  Barlow  (report  favor- 
able; see  Projects),  1900,  1521,  1522. 


TAUNTON.     (See  Wej/mouth  River,  Mass.) 


TAUNTON 


WEVIIIOUTH  CANAL^  1IIASS.» 


aExamiuatiuu— Keport  (favorable),  Feb.  2, 1825.    (U.  Doc.  No.  482,  65tb  Cong.,  2d  Bes8.) 
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TAinVTON  RIVER,  MASS.^ 


Appropriations. 

1862  ( 

see  New  Bedford  Harbor ^  Mass.). 

1870, 

$10,000,  70,  79. 

1871, 

10,000,  71,  94. 

1872, 

10,000,  72,  95. 

1873, 

10,000,  78,  87. 

1874, 

10,000,  74,  98. 

1874,6 

250,  act  June  23. 

1875, 

10,000,  75,  107. 

1878, 

2,000,  78,  47. 

1879, 

1,000,  79,  54. 

1880, 

17,600,  80,  377. 

1881, 

26,000,  81,  556. 

1882, 

25,000,  82,  555. 

1884, 

26,500,  84,  607. 

1890, 

7,000,  90,  564. 

1892, 

7,000,  92,  615. 

1894, 

5,000,  96,  673. 

1896, 

5,000,  96,  643. 

1899, 

7,000,  99,  1119. 

Total, 

188,250 

dr( 


Commerce. 

Important,  68,  804;  79,  305. 

Contracts. 

1§70.  E.  M.  Payne,  dredging,  $1.50 
per  c.  y.,  71,  891. 

1§71.    E.  R.   Seward,   dredging,   $5 

r  c.  y.,  71,  891.  Staples  &  Phillips, 
redging,  $3.45  per  c.  y.  73,'  952. 

1§73.  Staples  &  Phillips,  removal  of 
rocks,  at  $10  per  c.  y.,  73,  958. 

1§T3.  E.  R.  Seward,  dredging,  $2 
per  c.  y.,  74,  220. 

1  §  74.    E.  R.  Seward,  dredging,  $1 .  25 

Ser  c.  y.,  75,  ii,  280.  W.  Fleming, 
redging,  95  cents  per  c.  y.,  75,  ii,  280. 
Staples  &  Phillips,  removal  of  rocks,  $9 
per  c.  y.,  75,  ii,  280. 

1§7».  G.  &.  H.  Phillips,  removal  of 
bowlders,  $4.75  per  c.  y.,  79,  304. 

19§0.  G.  W.  Townsend,  removal  of 
bowlders,  80, 372.  W.  Flannery,  dredg- 
ing, 47  cents  per  c.  v.,  81,  555. 

1S§1.  W.  H.  Beard,  dredging,  49i 
cents  per  c.  v.,  81,  555. 

l§§a.  AV.  H.  Beard,  dredging,  97 
cents  per  c.  y.  J.  H.  Fenner,  dredging, 
35  cents  per  c.  y.    83,  478. 

1§§3.  C.  H.  Edwards,  rock  removal, 
84,  606. 

1§§4.  J.  H.  Fenner,  dredging,  85, 
590. 

1S95.  Columbia  Dredging  Co., 
dredging,  81  cents,  $1,  and  $1.35  per  c.  v. 
($3,000),  95,  675. 

1  §96.  Hartford  Dredging  Co. ,  dredg- 
ing, $1.18  per  c.  v.,  97,  903. 

1§99.  Cole  Bros.,  dredging,  98  cents 
perc.  y.,  99,  1120. 


Engineers. 

Chief  of  Engineebs.  Reports,  68, 68; 
70,  79;  71,  94;  72,  95;  78,  87;  74,  97; 

76,  107;  76,  48;  77,  43;  78,  47;  79,  54; 
80,  73;  81,  80;  82,  80;  83,  77;  84,  83; 
85,  71;  86,  72;  87,  35,  43;  88,  37,  44; 
89,  47,  55;  90,  42;  91,  53;  92,  57;  93, 
59;  94,  54;  95,  60;  96,  60;  97,  71;  98, 
75;  99,  86;  1900,  99. 

Engineers  in  Charge: 

Capt.  J.  A.  Smith,  1868.  Report,  68, 
804 

Col.  H.  W.  Benham,  1870-71.  Report, 
70,  467. 

Lt.  Col.  J.  G.  Foster,  1871;  71,  87. 

Lt.  Col.  G.  Thom,  1871-72.     Reports, 

71  891*  72  954. 

Maj.  G.  K*  Warren,  1872-82.  Reports, 
78,  952;   74,  ii,  220;  75,  259;  78,  205; 

77,  197;  78,  229;  79,  303;  (Lt.  Col.), 
80,  371;  81,  554. 

Maj.  J.  W.  Barlow,  1882.  Report,  82, 
554. 

Lt.  Col.  G.  H.  Elliot,  1882-89.  Re- 
ports, 83,  477;  84,  604;  85,  588;  86, 
595;  88,  515. 

Maj.  W.  R.  Livermore,  1887-92.  Re- 
ports, 87,  544;  88,  492,  517;  89,  618, 
647;  90,  563;  91,  707. 

Capt.  W.  H.  Bixby,  1892-95.  Reports, 
92,  613;  93,  822;  94,  586;  95,  674. 

Maj.  D..W.  Lockwood,  1896-1900.  Re- 
ports, 96,  642;  97,  901;  98,  910;  99, 
1118;  1900,  1248. 

Assistants: 

H.  S.  Van  Ingen.  Reports,  73,  954; 
74  ii  221. 

J.  P.  Cotton.     Report,  80,  373. 

E.  Parrish.    Report,  93,  825. 

Operations,  c 

IS 7 1-73.  Completion  of  channel  at 
the  "Needles,"  26.45c.  y.  rock  removed, 

72  954  956. 

J§7SI-73.  Channel  through  Burts 
Shoal  60  by  73  by  5  f.,  200  c.  y.  dredged; 
channel  through  Ponds  Rock  Shoal  590 
by  60  by  4.5  f.  to  5  f.,  2,104  c.  y.  dredged, 

73  953  956 

i §73-74.  Channels  through  Blakes 
Table  Rock,  Sheep  Pen  Shoals,  and  Chab- 
botRock  Shoal,  224.5  c.  y.  rock  removed 
and  3,443  c.  y.  dredged,  74,  97,  ii,  221. 

IS 74-7 5.  Continuation  of  above 
work,  1,925  c.  y.  rock  removed  and  6,319.2 
c.  y.  dredged,  75,  ii,  280. 

1  §75-76.  Rock  removed  between 
Weir  and  lowerpartof  "Needles;"  chan- 
nels dredged  through  Cobbs  Shoal  and 
Johns  Rock  Shoal;  upper  part  completed, 
204.95  c.  y.  rock  removed  and  3,940.6  c. 
y.  dredged,  76,  205. 


aSnrvey— Report,  Dec.  7, 1853,  estimate  $2(»,000.    (H.  Doc.  No.  482,  55th  Ctong.,  2d  seas.) 

b  Survey. 

<r Previous  to  1871,  68.  806;  73,  954;  74,  ii,  '221;  75,  ii,  281;  78,  229. 
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TAUNTON  RIVER,  ]IIA88.^Continaed. 


I§y6-7y.  The  "Nook'' and  Peters 
Point,  93  c.  y.  rock  removed,  77,  43, 197. 

l§7§-79.  Bowlders  removed,  232.4 
c.  y.  rock  removed,  79,  54,  304. 

l§79-§0.  190  c.  y.  rock  and  bowl- 
ders removed  from  upper  river,  80,  372. 

1§II9-§1.  12,190  c.  y.  dredged  from 
the  channel,  81,  555. 

1881-§3.  12,268  c.  y.  dredged,  82, 
554. 

i8§3-§3.  5,672  c.  y.  dredged,  88, 
478. 

1883-§4.  27,170  c.  y.  dredged  and 
715  c.  y.  rock  removed,  84,  605,  606. 

1894-85.  4,81 1  c.  y.  dredged  and  100 
c.  y.  bowlders  and  rock  removed,  85,  590. 

1885-86.  Dredging  and  rock  re- 
moval continued,  80,  596. 

1888-87.  Dredging  and  rock  re- 
moval combined,  87,  5&. 

1887-88.  Channel  completed  as 
projected,  88,  493. 

1890-91.  Dredging  by  hired  labor, 
91,  708. 

1891-93.  2,650  c.  y.  dredgeil,  92, 
615. 

1 899-93.  About  5,000  c.  v.  dredged 
and  174  t.  Iwwlders  removed,  98,  823. 

1895-96.  3,943  c.  y.  dredged,  96, 
643. 

1896-97.  3,355  c.  y.  dredged,  97, 
902. 

1899-1900.  5,165  c.  y.  sand  and 
some  bowlders  removed,  1900,  1249. 

Physical  charactcrlstles. 

Described,  68,  805;  71,  891;  78,  954- 
958;  74,  ii,  222-224;  78,  229. 

Tidal  obser\'ationfi,  73,  956,  959-963; 
88,  515,  516. 

Plan.    (See  Projects.) 

By  Capt.  Dutton,  1853,  improvement 
of  river  by  channel,  60  by  4  f.,  from 
Dighton  to  Weir;  estimate,  $20,000,  73, 
954. 

Projects.    {See  Plan.) 

By  Capt.  Smith,  1868.  channel  60  by 
4  f.  below  1.  w.  mark,  irom  Dighton  to 


Taunton,  by  dredging  bars  and  removing 
bowlders;  estimate,  $26,000,  68,  805, 806. 

The  project  of  1871  proposed  the  for- 
mation of  a  channel,  by  dredging,  9  f. 
deep  at  h.  w.  through  the  shoals  between 
Dignton  and  Weir  Village;  estimate, 
$54,400,  71,  94,  891. 

The  project  for  this  improvement  in 
1880  had  as  its  object  to  secure  a  naviga- 
ble depth  at  h.  w.  of  11  f.  and  a  width  of 
60  f.  from  Weir  Bridge  to  Shipyard,  80  f. 
wide  and  11  f.  deep  to  the  Needles; 
thence  to  Berkley  Bridg^  same  width  and 
12  f.  depth,  and  from  Berkley  Bridge  to 
Dighton  100  f.  width  and  12  f.  depth; 
estimate,  $94,000,  80,  376;  86,  595. 

In  1888  Maj.  Livermore  proposed  the 
continuation  of  the  improvement  by 
widening  the  80  f.  channel  to  its  fall  di- 
mensions where  too  narrow;  the  removal 
of  bowlders  obstructing  the  channel  be- 
tween Berkley  Bridge  and  Taunton;  also 
removal  of  ledge  rock  in  the  channel  be- 
low Peters  Point;  estimate,  $14,051,  88, 
518. 

This  additional  project  increased  the 
total  estimate  to  $108,000  in  1889, 89, 619; 

92,  614. 

I^imate  of  cost  of  improvement  in- 
creased to  $125,000  in  1893,  93,  825. 

By  Capt.  Bixby,  1893,  doing  all  work 
by  hireu  labor  and  Government  plant, 

93,  823. 

By  Capt.  Bixby,  1895,  dredging  by 
contract,  95,  672. 

By  Maj.  Lock  wood,  1899,  expenditure 
of  available  funds,  99,  1119. 

Surrejre. 

By  Lt  W.  S.  Rosecrans,  1852,  68, 805; 
71   891 

By  H*.  S.  Van  Ingen,  1872,  73,  955. 

By  H.  S.  Van  Ingen,  1873,  Taunton  to 
Dighton,  74,  ii,  222. 

Ordered  by  act  of  Aug.  5,  1886,  made^ 
1887,  under  direction  of  Maj.  Livennore 
(see  Projects),  87,  43;  88,  517;  89,  647. 

Maps.    84,  606;  93,  824;  95,  674. 


TCHEFIJMCTA  RIVER.     (See  ChefuncU  River,  La.' 
TCHIJL.A  LAKE,  MISS. 


Appropiiatfons. 

1881,  $3,000,81,1414. 

1882,  2,500,  82, 1552. 
1884,  1,500,84,1335. 
1886,  2,000,86,1361. 
1888,  3,000,  88, 1362. 
1890,  3,000,  90, 1897. 
1892,  3,000,  92, 1647. 
1894,  3,000, 95, 1944. 

Total,  21,000 


Enn^lneert. 

Chief  of  Enoineers.  Reports,  78, 
118;  80,  158;  81,  210;  82,207;  83,  215; 
84,  224;  85, 238;  86,  234;  87,  199;  88, 
181;  89,213;  90,  192;  91,244;  92,  236: 
93, 266;  94, 247;  95, 275. 

Enoinbebs  in  Charge: 

Maj.  W.  H.  H.  Benyaurd,  1879-82.  Re- 
ports, 80, 1350;  81,1414;  82,1552. 

Maj.  A.  M.  Miller,  1882-84.  Report, 
83, 1150;  84, 1335. 
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Capt.  E.  Bergland,  1884-87.  Reports, 
86, 1514;  86, 1360. 

Capt.  J.  H.  Willard,  1887-95.  Reports, 
87,1471;  88,  1361;  89,  1612;  90,  1896; 
91,  2001;  92,  1645;  98,  2038;  94,  1506; 
95,  1942. 

Assist  A  N'TH  * 

H.  C.  Wilson.    Report,  82,  1553. 

W.  S.  Davis.  Reports,  88,  1151;  85, 
1515. 

■ 

18Sl-§3.  12,551  trees  cut  down  and 
deadened  and686snag8  removed  82, 1552. 

l§§3-§3.  19,785  trees  cut,  girdled, 
and  topped;  3,348  snags  and  logs  cut,  83, 
1150. 

l§94-§5.  946  trees  cut,  topped,  and 
girdled,  and  111  snags  removed,  85, 1515. 

1§§6-S7.  4,180  trees,  snags,  and 
stumps,  and  1  wreck  removed,  87,  1472. 

1§§§-S0.  104  snags  removed  from 
the  channel;  1,320  trees  and  125  s.  y.  brush 
cleared  from  the  banks,  89,  1612. 

1890-91*  70  siiags  and  3  log  jams 
removed  from  the  channel,  and  884  trees 


and  660  s.  y.  of  brush  cleared  from  the 
banks,  91,  2001. 

1  §9 1-93*  340  snags  removed  from 
the  channel,  and  1,624  trees  girdled;  1,833 
leaning  trees  cut;  2,743  logs  and  shore 
snags  removed,  and  56,735  s.  y.  brush  cut, 
92,  1646. 

1  §94-95.  Wrecks  removed ;  3,236  s. 
y.  brush  and  willows  cut;  nearly  72,0(^ 
snags,  etc.,  removed,  95,  1944. 

Phjrtlcal  charactertttlcfl. 

Description  of,  95,  1943. 

Projects. 

By  Maj.  Benyaurd,  1879,  improvement 
of  Tchula  Lake  from  Honey  Island  to  its 
junction  with  the  Yazoo,  a  distance  of  80 
miles,  by  removal  of  logs,  snags,  and 
similar  obstructions;  estimate,  $10,000, 
80,  1351. 

The  improvement  not  considered  per- 
manent, 86,  234. 

Surrey. 

Ordered  by  act  of  Mar.  3,  1879,  made, 
1879,  under  direction  of  Maj.  Benyaurd, 
78,  118;  80,  1350. 


Tt^CMlE  BAYOIJ,  L.A.a 


Appropriations. 

1829,       $200  (survey),  act  Mar.  2. 
1  Q-o  /       500  (survey) ,  70,  347. 
^®'"\17,500,  70,61. 

1880,  6,000,80,1159. 

1881,  20,000,  81,  1286. 
1884,  6, 500,  84,  1273. 
1890,  5,000,91,1828. 
1894,  6,000,95,1764. 
1896,  10, 000,  96,  1504. 
1899,    10, 000,  99,  1849. 


Total,  81, 700 

Commerce. 

Important,  72,  556,  568. 

Large  amount  of  commerce  to  be  bene- 
fited, 80,  1168;  84,  1273;  86,  1249;  87, 
1373. 

Small  commercial  requirement  of  the 
bayou  above  St.  Martinsville^  86,  1250. 

Description  of,  St.  Martinsville  to  Port 
Barre,  95,  1789;  97,  1785. 

Much  injured  by  shoaling  of  the  bayou, 
93,  1825. 

Freight  rates  reduced  by  the  general 
improvement,  95,  1764. 

Estimated  value,  1896,  about  $4,250,000, 
96,  1504.  From  Jan,  1  to  Dec.  31,  1899, 
commerce  amounted  to  272,975  t.,  1900, 
2260. 


Contracts. 

1§§0.  G.  A.  Meyer,  removal  of  ob- 
structions, 81,  1285.  Unsatisfactory 
character  of  work  done,  85,  1397. 

a  Survey— report,  Aug.  22, 1829;  estimate,  $30,000.    (H.  Doc.  No.  482, 65th  Cong.,  2d  scss.) 


1  §95.  H.  Camors,  furnishing  dredge, 
$79  per  day,  95,  1765. 

1b96.  J.  V.  Higbee,  hire  of  dredge, 
$45.25  per  day,  97,  1765. 

1§99.  J.  H.  Gardner,  furnishing 
snagging  plant  196  days,  at  $36.70  per  day, 
1900,  2261. 

Engineers. 

Chief  of  Engineers.  Reports,  70, 61, 
347;  71,  65;  73,  61;  80,  144,  145;  81, 
194;  82,  190;  83,  209;  84,213;  85,  217; 
86,  215;  87,  183;  89,  202;  91.  226,  230; 
92,  220;  93,  245;  94,  226;  95,  252,  260; 
96,  220;  97,  284,  292;  98,  274;  99,  327; 
1900,  372. 

Engineers  in  Charge: 

Capt.  C.  W.  Howell,  1870-81;  70,  61; 
71,  64;  72,  60.  Reports,  70,  347,  351; 
71,  516;  72,  556,  568;  (Maj.)  80,  1159, 
1166;  81, 1285. 

Maj.  A.  Stickney,  1881-84.  Reports, 
82,  1378;  83,  1111;  84,  1272. 

Capt.  T.  Turtle,  1884-85;  85,  1397. 

Maj.  W.  H.  Heuer,  1885-87.  Reports, 
85,  1397;  86,  1245,  1248;  87,  1370. 

Capt.  W.  L.  Fisk,  1888-92.  Reports,  88, 
1253;  89,  1515,  1532;  91,  1852. 

Maj.  J.  B.  Quinn,  1891-99.  Reports, 
91,  1828;  92,  1503;  93,  1824;  94,  1368; 
95,  1763,  1788;  96,  1503;  97,1764,1783; 
98,  1475;  99, 1848. 

Maj.  H.  M.  Adams,  1900.  Report, 
1900,  2260. 

Assistants: 
W.  D.  Duke,  70,  347,  350. 
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D.  M.  Kinsgbury,  72,  567,  568. 

H.  C.  Collins.  Reports,  80, 1166;  88, 
1113*  84   1274 

Lt!  O.  T.  Croeby.  Reports,  86,  1251; 
87,  1371;  89,  1518. 

P.  H.  Thomson.    Report,  91,  1853. 

J.  L.  Brownlee.     Report,  97,  1785. 

Estimates,     {^^ee  Plans  and  Projects,) 

By  Capt.  Howell,  removal  of  obstruc- 
tions, $18,472,  72,  350. 

Obstructions.     (See  Physical  charac- 
teristics. ) 

Operations. 

1 969-70.  Work  deferred  on  acconnt 
of  un healthiness  of  the  season,  70,  61. 

1§T0-T1.  All  obstructions  removed 
from  mouth  to  New  Iberia,  71,  65,  616. 

ISYl-TSI.  Completion  of  work;  nav- 
igation improved  from  St.  Martinsville  to 
the  Atchaialaya  River,  75  miles.  List  of 
obstructions  removed.   72,  61,  556.  . 

INHO-Sl.  Obstnictions  removed  by 
contract  between  St.  Martinsville  and 
Leons  Bridge,  81,  1286. 

1§§3-§«I.  Survev  of  bavou  from 
Charenton  Canal  to  Port  Barre^SS,  209. 

1893-§4.  Completion  of  maps  and 
preparation  of  plans  for  improvement, 
84,  1272. 

l§S4-§5.  The  wreck  of  a  steamer 
and4358uaj?8and  logs  remove<i,  with  hired 
labor,  from  bayou  between  New  Iberia 
and  St.  Martinsville,  85,  1398. 

18§(^-§6.  Removal  of  obstructions, 
with  hired  labor,  to  a  point  al)out  19  miles 
below  head  of  bayou,  86,  1247. 

l§§6-§7.  Removal  of  obstructions 
to  headwaters  of  the  bayou,  87,  1370. 

1  §9 1  -93.  350  snags  and  stum ps,  1 44 
piles,  and  66  fallen  trees  cleared  from  the 
channel,  92,  1503. 

1 694-95.  About98,000c.  y.  dredged, 
and  300  obstructions  removed,  95,  1763. 

1  §96-9 7.  About64,500c.  y.  dredged, 
and  1,665  obstructions  removed,  97, 1764. 

1  §99-1900.  2,571  obstructions  re- 
moved, 1900,  2260. 

Physical  characteristics. 

Description  of  obstructions,  70,  348. 

Description  of  bayou,  80,  1167,  88, 
1114;  86,  1249;  89,  1516;  91,  1853;  98, 
1824;  96,  1789. 

Current  observations  and  discharge, 
86,  1251,  1254. 

Channel  dimensions,  97,  1764. 

Shoals  form  from  the  material  emerging 
from  drainage  ditches,  93,  1824;  97, 
1784. 

The  bayou  fiows  out  of  Bayou  Courta- 
baleau  at  rort  Barre,  flows  into  Atchafalay 
River,  is  navigable  from  tha  t  river  to  St. 
Martinsville  at  all  seasons;  from  the  lat- 
ter place  to  Port  Barre,  about  55  miles,  it 


is  navigable  for  only  six  months  in  the 
year,  95,  1789. 

Plans.    (See  Projects, ) 

By  Maj.  Stickney,  1883,  cairying  a  1.  w. 
depth  of  5  f.  to  wuthin  4  miles  of  Port 
Barre,  by  clearing  the  bayou  of  obstruc- 
tions and  by  drecbing,  and  the  construc- 
tion of  2  locks  and  dams;  estimate,  $135,- 
626,  88,  1112,  1116;  86,  1246. 

Locks  to  be  300  f.  long,  60  f.  wide,  and 
8  f.  lift;  the  lower  lock  to  be  placed  about 
6  miles  below  St.  Martinsville;  the  upper 
lock  2  miles  below  Breaux  Bridge,  84, 
1274;  85,  1398. 

In  1886  Lt.  Crosby  estimated  the  cost 
of  a  single  movable  dam,  with  lock,  14 
miles  below  St.  Martinsville,  at  about 
$175,000,  86,  1250,  1257;  87,  1370. 

Maj.  Heuer  recommended  that  no  ap- 
propriation be  made  for  the  construction 
of  lock  and  dam  until  the  capacity  of 
present  improvement  has  been  tested, 
85,  1399;  86,  125;  87,  1371. 

In  1889  Capt.  Fisk  reported  the  bayou 
un worth V  of  slack-water  improvement, 
89,  15151 

In  1891  Col.  Comstock  reported  the 
bayou  from  St.  Martinsville  to  Port  Barre 
unworthy  of  improvement,  91,  1852. 

Private  (State)  work. 

State  of  Louisiana  appropriated  $30,000 
to  remove  overhanging  trees  and  pro- 
jecting logs;  work  in  progress  70,  350. 

Projects.    (See  Plans,) 

By  Capt.  Howell,  1870,  removing 
wrecks,  snags,  trees,  and  other  obstruc- 
tions in  Bayou  T^che,  70,  349;  72,  556. 

By  Maj.  Howell,  1880,  improvement 
of  Bayou  T^che,  New  Iberia  to  Leon vi lie, 
by  the  removal  of  obstructions  and  the 
construction  of  3  movable  dams;  esti- 
mate, $56,690,  80,  1159,  1166,  1169;  82, 
1378. 

Maj.  Heuer  advised  that  no  appropri- 
ation for  lock  and  dam  be  made  till  the 
capacity  of  the  improvement  had  been 
tested,  85,  1399;  86,  125;  87,  1371. 

In  1897  Maj.  Quinn  estimated  it  would 
cost  $245,086  to  improve  the  bayou  be- 
tween St.  Martinsville  and  Port  Barre, 
97,  1785. 

By  Maj.  Quiim,  1899,  subproject,  for 
removal  of  obstructions  from  the  bayou, 
under  contract,  99,  1848. 

Surreys. 

By  Capt  Howell,  1870,  70, 61, 347,  351. 

Ordered  by  act  of  Mar.  3,  1879,  80, 
145;  made  under  direction  of  Maj.  How- 
ell, 1879,  80,  1166. 

From  Charenton  Canal  to  Port  Barre, 
under  direction  of  Maj.  Stickney,  1882, 
88,  1113;  85,  1397. 
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From  Charenton  Canal  to  mouth,  under 
direction  of  Lt.  Croeby,  1886,  86,  1398. 

Examinations,  with  view  of  putting  in 
locks  and  dams,  ordered  by  act  of  Aug. 
11,  1888;  made,  1889,  under  direction  of 
Capt  Fisk  (report  unfavorable;  see 
Plans),  89,  1515,  1518,  1532. 

Examination  from  St.  Martinsville  to 
Port  Barre,  ordered  by  act  of  Aug.  17, 


1894,  made,  1895,  by  Maj.  Quinn  (report 
favorable  to  partial  improvement),  95, 
1788. 

Survey  of  the  same  division  ordered  by 
act  of  June  3, 1896,  made  by  Maj.  Quinn, 
1897  (report  favorable;  see  Projects),  97, 
1783. 

Maps.     89,  1522. 


T^CHE  BAYOU  (Canal  connectini:  with  Orand  £iake  at  Charen- 
ton, lia.).     (See  Teche  Bayou.) 


Appropriation. 

1881,  $25,000,  81,  1288. 

Commerce. 

Amount  to  l^enefited  by  the  improve- 
ment, 80, 1189. 

Plantations  on  bayou  not  directly  ben- 
fited,  85, 1400;  86,  1260. 

Engineers. 

Chief  of  Engineers.  Reports,  80, 
145;  81,  194;  82,  190;  88,  209;  84,  212; 
86,  218;  86,  216;  87,  184. 

Engineers  in  Charge: 

Maj.  C.  W.  Howell,  1879-81.  Reports, 
80,  1187;  81,  1287. 

Maj.  A.  Stickney,  1881-84.  Reports, 
82,  1378;  88,  1116;  84,  1275. 

Capt.  T.  Turtle,  1884-85.  Report,  85, 
215. 

Maj.  W.  H.  Heuer,  1885-87.  Reports, 
86,  1399;  86,  1259;  87,  1374. 

Capt.  W.  L.  Fisk,  1888.  Report,  88, 
1253. 

Assistant.  H.  C.  Collins.  Reports, 
80,  1188,  83,  1118;  84,  1275. 

Legislation. 

State  legislation  ceding  jurisdiction  of 
land  to  United  States,  82,  1379. 

Plans.     (See  Projects,) 

By  Maj.  Stickney,  1882,  open  canal  100 
f.  wide  at  bottom  and  without  lock.  Es- 
timate, by  contract,  $130,350;  by  hired 
labor,  $85*000. 

For  canal  50  f.  wide  at  bottom,  with 


lock.  Estimate,  by  contract,  $138,600;  by 
hired  labor,  $123,125.  83, 1117, 1119;  84, 
1275.  Not  deemed  advisable  by  the 
Chief  of  Engineers  to  expend  available 
funds  for  construction  of  the  plant  re- 
quired to  perform  the  work  by  hired  la- 
bor, 84,  1275. 

In  1888  Capt.  Fisk  stated  that  a  slack- 
water  navigation  would  only  benefit  that 
portion  of  the  Teche  country  above  the 
lock,  88, 1253. 

Private  and  corporate  irork. 

Right  of  way  given  by  the  Charenton 
Canal  Co.,  82,  1379;  88, 1116. 

Projects.     (See  Phns, ) 

By  Maj.  Howell,  1880,  construction  of 
a  canal  connecting  Bayou  Teche  at  Char- 
enton with  Grand  Lake.  Canal  6,594  f. 
long,  50  f.  wide  at  bottom,  and  from  5  to 
6  f.  deep  at  ordinary  1.  w.,  provided  with 
a  lock  with  double  gates.  Estimated 
cost,  $75,000.  80, 1189;  86, 1260.  Modi- 
fied in  1885  by  a  canal  100  f.  wide  at  bot- 
tom and  without  locks,  84,  1275;  85, 
1399 

Recommended  by  Maj.  Heuer  that  no 
work  be  done  until  $75,000  has  been  ap- 
propriated, 86,  1260;  87,  1374. 

Surveys. 

Ordered  by  act  of  June  28,  1879,  80, 
145,  made  under  direction  of  Maj.  Howell, 
80,  1187.        4 

Survey  for  location  of  canal,  1882,  88, 
209. 


TCNNAIVT  HARBOR,  ME. 


Commerce. 

Description  of,  08,  733. 

Engineers. 

Chief  op  Engineers.     Report,  03,  38. 

Engineer  in  Charge.    Lt.  Col.  P.  C. 
Hains,  1892-93.     Report,  93,  733. 


Physical  characteristics. 

Description  of,  93,  733. 

Survey. 

Examination  ordered  by  act  of  July  13, 
1892,  made  by  Lt.  Col.  Hains,  1892  (re- 
port unfavorable),  93   733. 


TENNESSEE  AND  AL.ARA1IIA  RIYERS  (Canal  to  connect). a 
TENNESSEE  AND  ALTAlVIAtlA  RIVERS  (Canal  to  connect).  & 


a  Examination— report  (favorable)  Nov.  26.  1828.    (H.  Doc  No.  482,  55th  fJong  .  2d  sess.) 
b  Survey— report  1828,  estimate  >4,443,734.42.    (H.  Doc.  No.  482,  55tli  Cong  .  2d  sess  ) 
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Commerce. 

Requiretnenta  discussed,  72,  518. 

Enfl^lneert. 

Chief  of  Engineers.  Reports,  71,  64; 
73,60. 

Engineer  in  Charge.  Maj.  W.  Mc- 
Farland,  1871.  Reports,  72,  510,  514, 
516,  518. 

Assistant.  J.  C.  Lonf<.  Report,  72, 
520. 

Estimates.    {See  Plans,) 

By  J.  C.  Long,  1872,  including  canal, 
slack-water  navigation,  and  feeders, 
$9,518,415;  storage  reservoirs,  $552,192; 
total,  $10,070,607,  72,  516,  522,  525.    In- 


creased   by    Maj.   McFarland,    1872,   to 
$11,570,607,  72,  516,  518. 

Physical  characteristics. 

General  description,  72,  514,  520. 

Plan.    (See  Estimates. ) 

By  J.  C.  Long,  1872,  canal  33  miles  long 
and  slack- water  navigation  17^  miles;  pro- 
posed dimensions  ol  canal  70  f.  wide  at 
water  Barface  and  5  f.  deep,  72,  511,  521. 

Survey. 

From  near  Guntersville  to  near  Grads- 
den,  Ala.,  bein^  part  of  proposed  line  of 
water  communication  from  the  Missis- 
sippi River  to  the  Atlantic;  made  by  J.  C. 
Long,  1871-72,  under  direction  of  Maj.  W. 
McFarland.    Report,  72,  520. 


TENNESSEE  RITER.a  (See  Bear  Creek,  Miss.;  Cbosa  River,  Ga.,  and  ITa.; 
HiwasMe  River,  Tenn.;  Musde  Shoals  Canal;  Paducahy  Ky,;  Savannah  River,  Go,; 
Transportation  routes  to  the  seaboard. ) 

Part.  Appioprlatioiis. 

A.— River  in  gener&l 

B.— Below  Chattanoofira KV73,901.90 

C— Below  Chattanooga 44S,756.91 


Total 5,417,058.84 

Part  A.— Tennessee  RlTcr,  above  and  belour  Chattanooga. 


Appropriation.   (See  Appropriation; 

recapitulation  of.) 

Statements  of  appropriations,  77,  579, 
585;  78,756,758. 

Injurious  effect  of  partial  appropria- 
tions, 74,  69,574;  77,579. 

Commerce. 

Importance  of  improvement,  68,  558, 
584,586;  71,496,  507;  72,  480,  488,  518; 
76,ii,658;  77,88. 

Distance  and  duration  of  present  pos- 
sible navigation  of  river  and  its  tributaries, 
68, 584;  78,  755. 

Possible  connection  between  Tennessee 
River  and  rivers  of  the  Gulf  slope,  68, 
558,585;  76,ii,658. 

Knoxville,  head  of  navigation,  72, 488. 

Necessity  of  improving  Muscle  Shoals 
before  commerce  is  l)enefited,  68,  588; 
71,496. 

List  of  steamboats  with  tonnage,  77, 
578. 

Contracts.  & 

1S69.  J.  H.  Dennis,  removing  ob- 
structions in  upper  and  lower  river,  69, 
280,283;  71,502;  extended,  70,  389;  re- 
extended,  71,  495;  further  contract  as- 
signed from  C.  De  Graw;  contracts  aban- 
doned and  annulled  Apr.,  1872,  72,  59, 

a  Colbert  Shoals:  Examination— Report  (favorable),  May  14, 1828.    (H.  Doc.  No.  482,  5&th  Coner.,  2d 

86S8. ) 

Bee  Tree  Shoals:  Survey— Report,  Feb.  12, 1830.    (H.  Doc.  No.  482.  66th  Cong.,  2d  sea.) 

Knoxville  to  Alabama  State  line:  Survey— Report,  July  15,  1832;  estimate  (Including  Holston 
River) ,  $58.161 .27.    ( H.  Doo.  No.  482,  66th  Cong.,  2d  sess. ) 

Muscle  Shoals:  Examination— Report  (favorable).  May  14, 1828.  Survey— Report,  Apr.  14, 1836;  esti- 
mate (amount  necessary  to  complete  the  work  in  progress),  $1,216,869.  (H.  Doc.  No.  482,  56th  Cong.. 
2d  Bess.) 

b  Advantages  of  hired  labor  over  contract,  7S,  479;  78,  545;  74,  69,  609,  675;  77,  767. 


476, 478;  Bubseqnent  efforts  to  obtain  re- 
8er^'ed  percentages  succeesf nl,  74, 576. 

1 8  7 1  •  A.  Blaisdell,  removing  obstruc- 
tions in  upper  river,  71, 498;  be^ui  oi>era- 
tions  in  July,  absconded  in  August,  swin- 
dling creditors  generally,  78,  478,  481; 
78  544. 

is 7ft.  F.Ford  A  Co.,  Foster,  Weihl 
&,  Co.,  M.  G.  Kennedy,  Rice  <&  Beid, and 
G.  Williams,  repair  and  enlaigement  of 
old  canal  at  Muscle  Shoals,  76,  712;  77. 
580;  contract  extended  to  Oct,  1877, 77, 
580;  completed,  78,757;  79,  138;  relief 
for,  70, 138,1253. 

1877.  S.  N.  Kimball,  construction  of 
locks  at  Muscle  Shoals,  78, 757;  modified 
to  relieve  contractor  from  building  locks 
Nos.  6  and  7;  delay  of  work  from  lack  of 
energy  and  a  desire  to  do  •nly  the  most 
profitable  parts  of  his  work;  purchase  of 
contractor's  plant,  70, 138, 1250. 

1§79.  S.  N.  Kimball  (annulled),  80, 
184, 1672. 

1§§7.  M.  A.  Sweeney  &  Bros.,  con- 
struction of  snag  and  towboat,  87, 1745. 
A.  R.  Perry,  construction  of  hull  for 
dredge  boat,  87, 1745. 

1§91«  W.  Kirk,  pile  and  stone  dike 
construction,  $14,555,  OS,  2258.  Neely  & 
Smith,  rockremoval,  $1.75  pert.,  08, 1947. 


REPORTS   OF    CHIEF   OF   ENGINEERS,  U.  8.  ARMY.  1199 


TENNESSEE  RIVER— Continued. 
Part  A.^-Tenneflsee  RiTer,  above  and  belo^r  Chattano€>ga— Ck)nt*d. 


Eiii^neen. 

Chief  op  Engineebs.  Reports,  67, 
39;  68, 57;  69, 49;  70, 64;  71, 63;  72, 59; 
73, 61 ;  74, 68, 69;  75,  74, 78;  76, 86;  77, 
87,  88;  78,  102;  79,  137,  1259;  80,  183; 
81,247;  82,242;  83,  250;  84,  250;  85, 
273;  86,264;  87,230;  88,  207;  89,  241; 
90,216;  91,  278,  279,  286,  287;  92,  266, 
267, 273, 275. 

Boards  of  Engineers: 

Board  of  internal  improvement  1828- 
32,  projecte<l  plan  for  passage  of  Muscle 
and  Little  and  Elk  River  shoals  by  means 
of  dams  with  connecting  canals,  68,  67, 
557,  573,  588;  72,  498;  73,  545. 

Convened,  1879,  to  consider  claims  of 
G.  Williams  (contractor),  79,  138,  1253, 
1254.  Reconvened;  pavment  of  claim  to 
the  amount  of  $10;,536.72, 79, 1252, 1256, 
1263;  approved  bv  Secretary  of  War,  79, 
1264.  (Col.  Macomb,  Maj.  Foe,  and  Capt. 
Overman. ) 

Convened  at  Nashville,  Tenn.,  Oct.  22, 
1890,  by  S.  O.  No.  83,  to  report  upon  a 
project  for  removal  of  obstructions  m  the 
Tennessee  River,  known  as  the  "Suck." 
Report,  91,  2313.  (Lt.  Col.  Barlow  and 
Majs.  Mackenzie  and  Adams. ) 

Convened  at  Nashville,  Tenn.,  Oct.  23, 
1890,  by  S.  0.  No.  83,  to  report  as  to  what 
changes  and  additions  are  required  in  the 
Muscle  Shoals  Canal  system.  Report,  92, 
2314.  (Lt.  Col.  Barlow  and  Majs.  Mac- 
kenzie and  Adams. ) 

Convened  at  Nashville,  Tenn.,  Oct.  28, 
1890,  by  S.  O.  No.  83,  to  report  upon  im- 

Srovemen  t  of  Colbert  and  Bee  Tree  shoals. 
Report,  91,  2317.     (Lt.  Col.  Barlow  and 
Majs.  Mackenzie  ana  Adams.) 

Engineers  in  Charge: 

Maj.  G.  Weitzel,  1868-70.  Reports,  68, 
555,  558;  69,  279;  70,  389. 

Maj.  \\\  McFarland,  1871-76;  71,  63, 
494;  76,  86.  Reports,  71,491;  72,  476, 
488,  501;  78,  543;  74,  569;  75,  786,  788, 
803,  813,  ii,  658. 

Capt.  W.  R.  King,  1876-86.  Reports, 
76,  710,  712;  77,  577,  579;  78,  755;  79, 
1247;  (Maj.),  80,  1669;  81,  1839;  82, 
1837;  83,  1477;  84,  1639;  85,  1751. 

Lt.  Col.  J.  W.  Barlow,  1886-92.  Re- 
ports, 86,1509;  87,1737,1739;  88,1591; 
89,  1819;  90,  2111;  91,  2252,  2255. 

Capt.  G.  W.  Goethals,  1891-92.  Re- 
ports, 91, 2303,  2311, 2322;  92, 1495, 1956. 

Lt.  Col.  H.  M.  Robert,  1892-.  Report, 
92,  1911. 

A.S8IST  A  VT8 ' 

W. B.Gaw.     Reports,  68, 559;  69, 285. 

F.  S.  Wallace,  68,  560. 

A.  T.  Phelps,  68,  560. 

W^  P.  Homan,  68,  560,  589. 


E.  McDermott,  68,  660. 

J.  C.  Long,  68,  560,  589;  77,  581;  79, 
1251. 

F.  T.  Hampton,  68,  560,  589;  73,544; 
74,571;  77,577^ 

Lt.  M.  B.  Adams,  71,  491. 

Capt.  L.  C.  Overman,  75,  75;  76,  85; 
77,  87.     Reports,  71,  502;  72,  488. 

Lt.  J.  F.  Gregory,  72,  59,  496. 

Lt.  B.  D.  Greene,  72,  59,  496, 

Lt.  W.  L.  Marshall,  77,  87,  581. 

W.  M.  Gordon,  77,  581;  79,  1251. 

P.  Le  Hardy.    Report,  77,  589. 

S.  W^hinery,  78,  756;  79,  1249. 

J.  E.  Willard,  78,  758;  79,  1252.  Re- 
ports, 81,  1845;  82,  1840;  83,  1481. 

J.  S.  Crary,  79,  1248. 

J.  L.  Cary.  Reports,  81,  1840;  82, 
1838;  83,  1478. 

C.  A.  Locke.     Report,  82,  1841. 

H.  J.  Gielow.  Reports,  82, 1841;  88, 
1482. 

R.  Hooke.  Reports,  82,  1841;  83, 
1482;  85,  1755;  86,  1511. 

W.  A.  Toms.  Reports,  83,  1481;  84, 
1643;  85,  1755;  86,  1512. 

Lt.  H .  E.  Waterman.    Report,  87, 1 749. 

W.  A.  McFarland.  Reports,  91,  2307; 
92  1954. 

D.  L.  Sublett.     Report,  92,  1951. 

W.  G.  Williamson.     Report,  92,  1953. 
O.    W.   Ferguson.     Report   (precise 
levels),  96.  1949. 

G.  T.  Nelles.  Report  (discharge),  96, 
2014;  99,  2277. 

liegitlatlon. 

Act  of  Congress  Jan.  13,  1879,  for  the 
relief  of  legal  representatives  of  G.Wil- 
liams (contractor),  79,  1259. 

Act  of  Apr.  6,  1889,  l^islature  of  Ten- 
nessee, fixing  the  source  and  extent  of 
the  Tennessee  River,  89,  1820. 

Ob§trnetloiifi.  (See  Physical  cJiaraC' 
terigiicsy  Parts  A,  B,  and  C. ) 
List  of  bridges  over  the  Tennessee 
River,  89,  1828;  90,  2125;  existing  and 
prospective  bridges  over  the  river,  more 
or  less  obstructions,  95,  2280;  96,  1924. 

Operations,  a 

1$69.  Operations  confined  to  con- 
tracts on  *'Pot"  and  *'Suck,'*  below 
Chattanoo^,  69,  49,  280;  necessity  of 
concentratmg  work  at  **Suck,"  69,  284. 

1869-70*  Operations  confined  to 
contracts  on  work  below  Chattanooga; 
progress  on,  70,  64,  389;  71,  63,  495. 

1§70-71.  Operations  confined  to 
contracts  on  work  below  Chattanooga; 
progress  on,  71,  63,  495,  497. 

1871-73.  From  failure  of  contrac- 
tors to  complete  work  on  river,  both 


a  Previous  to  1869  (from  1832)  consisted  in  removal  of  obetnictioiui  and  construction  of  wing-dams, 
71,  502;  7»,  488,  497. 
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above  and  below  Chattanooga,  contract 
annulled  Apr.,  1871,  and  work  prosecuted 
entirely  by  hired  labor,  72,  59,  478,  479; 
78,  544;  advantages  of  hired  labor,  72, 
479;  78,  645. 

1 S  79^73.  Operatidhs  both  above  and 
below  ChattanoG^  carried  on  Iw  hired 
labor;  progress  ofwork,  78,  61,  o44. 

l§73-74«  Operations  both  above  and 
below  Chattanooga  carried  on  by  hired 
labor;  progress  of  work,  74,  68, 570, 579; 
superior  ouality  of  work  done  by  hired 
labor,  ana  advantages  of,  74,  69,  569, 
576. 

1§  74-75.  Operations  both  above 
and  below  Chattanooga  carried  on  by 
hired  labor;  progress  of  work,  76,  74,  75, 
786,  789;  river  open  for  a  distance  of  160 
miles  above  Chattanooga,  76,  75;  success- 
ful character  of  work  done,  76,  787;  re- 
§air  of  old  canal  at  Muscle  Shoals  began, 
6.  75,  789. 

IS 75-76,  Operations  above  Chatta- 
nooga carried  on  by  hired  labor;  progress 
of  work,  76,  86,  710,  713.  Operations 
below  Chattanooga  carried  on  by  hired 
labor,  except  repair  and  enlai^ment  of 
Muscle  Shoals  Canal;  progress  of  work, 
76,  86,  712,  713. 

1876-77.  Operations  above  Chatta- 
nooga carried  on  by  hired  labor;  progress 
of  work,  77, 87, 577;  desirability  of  early 
completiop,  77,  87.  Operations  below 
Chattanooga  confined  to  work  at  Colbert 
Shoals  by  hired  labor,  and  repair  and 
enlargement  of  Muscle  Shoals  Canal  by 
contract;  progress  of  work,  77,  88,  580, 
584. 

1 8  7  8- 79.  Above  Chattanooga,  work 
at  Chota  Shoals  resumed  by  hired  labor; 
repairs  to  dam  at  Coulter'^s  Shoals,  79, 
137, 1247.  Below  Chattanooga:  Progress 
by  hired  labor  and  contract  at  locks  Nos. 
6, 7, 8, 9,  and  10;  enlarging  prism  of  canal 
at  Elk  River  and  Big  Muscle  Shoals;  re- 
moval of  rock  from  Little  Muscle  Shoals; 
repair  of  dams  at  Colbert  and  Duck  River 
Shoals;  removal  of  bowlders  from  Bee 
Tree  Shoals,  70,  137,  138,  1248.  Pur- 
chase of  plant  from  contractors,  79,  138, 
1250.  Present  condition  of  work,  79, 
1251. 

Fliyslcal  characteristics. 

General,  68, 561, 578, 579, 584;  71,  502; 
"72,  488,  495,  497;  75,  814,  818,  ii,  660; 
76,  710,  711;  77,  57/,  579,  583;  88, 1591, 
1592. 

Similarity  between  leimesseeand  Cum- 
berland rivers,  68,  578. 

Regimen  of  river  nearly  fixe '  72, 497; 
76,  710;  77,  576. 

High  water  at  Chattanooga,  68,  579; 
72,  495;  76,  ii,  660;  77,  579;  78,  756. 
At  various  points,  72,  497;  77,  583. 


Fall  of  river  surface  and  distances,  68, 
584;  72,  495;  76,  711;  77,  577. 

Where  does  Tennessee  River  befan? 
76,  813. 

Obstructions,  list  and  description  of, 
68,  561,  578;  71,  502;  72,  488. 

Peculiar  bed  of  gravel  in  rock  forming 
lock  foundation,  79,  1250. 

Stages  of  river,  1874  to  1880,  80,  1670. 

Surface  velocity  of  current  at  different 
readings  of  gauge  at  heud  of  Tumbling 
Shoals,  Tennessee  River,  92,  1953. 

Statement  showing  difference  in  feet 
between  high  and  low  water  at  important 
points  between  Chattanooga  and  Bridge- 
port, 92,  1953. 

Description  of  the  system.  The  river 
is  one  of  the  largest  of  the  43  tributaries 
of  the  Mississippi.  It  receives  waters 
from  7  States,  and  drains  an  area  nearly 
equal  to  that  of  England,  discharging  in 
flood  not  less  than  700,000  c.  f.  per  second 
and  10,000  c.  f.  at  low  stages.  In  1893  it 
was  navigable  from  source  to  mouth,  673 
miles,  during  several  months  in  the  year, 
and  it  is  not  consideredimpossible  to  make 
it  navigable  during  the  whole  vear  for 
moderate-draft  boats.  98, 2330;  9*7, 2247. 

List  of  tributaries,  and  points  thert*<in 
to  which  navigation  extends,  97,  2248. 

Gauging  of  the  river  and  its  tributaries. 
(See  MMsffiptri  JRirer^  gauging  of. )  Dis- 
charge reconls,  96,  22/9;  96,  1921,  2014; 
97,  1936;  99,  2277  (diagrams). 

Velocity  relations,  96, 2021.  Observed 
velocities,  1899,  99,  2282. 

Results  of  discharge  observations,  Riv- 
erton,  1899,  99,  2285. 

Plans.     (See  Projects, ) 

By  W.  B.  Gaw,  1868,  improvement  of 
river  below  Chattanooga  to  extreme  1.  w. 
depth  of  3  f.,  as  follows:  Between  mouth 
and  Florence,  removal  of  obstructions; 
unification  and  deflection  of  currents  by 
wing  dams;  estimate,  $27,072,  68,  558, 
559,  574,  578.  From  Decatur  to  Chatta- 
nooga, by  methods  similar  to  thoee  pro- 
posed l>etween  mouth  and  Florence;  esti- 
mate, $58,901,  68,  558,  561,  569,  578. 
Between  Florence  and  Decatur,  by  im- 
provement of  Muscle  Shoals,  as  follows: 
Passage  of  Little  Muscle  Shoals  by  canal, 
4^  miles  long,  on  north  side  of  river; 
canal  118  f.  by  100  f.  bv  6  f. ;  locks  300  f. 
by  70  f.  by6f.;  estimate,  $500,000,  68, 

558,  574,  578.  Passage  of  Big  Muscle 
Shoals  by  repair  and  enlargement  of  ex- 
isting canal  to  above  dimensions;  esti- 
mate, $1,001,877,  68,  558,  673,  574. 
Passage  of  £lk  River  Shoals  by  canal  11 
miles  long  and  of  prece<ling  dimensions, 
in  bed  of  river,  protected  on  sides  bv 
slope  walls;  estimate,  $2,463,090,  68,  558» 

559,  573,  578.     Aggregate  of  entire  im- 
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provement  belowChattanooga,  $4,050,941, 
68,  578.  Revised  by  Maj.  Weitzel,  68, 
555,  558.  Modification  of  lock  gates  pro- 
posed by  Lt.  Marshall,  77,  581. 

By  Lt.  Col.  Barlow,  1887,  for  improve- 
ment of  Colbert  and  Bee  Tree  Shoals  bV 
locks  and  dams.  Estimate,  $973,175.  87, 
1748,  1751. 

Private  (State)  work. 

1831.  State  of  Alabama  began  the  con- 
struction of  canal  to  secure  the  passage 
of  the  Muscle  Shoals,  a  project  for  which 
had  been  previously  reported  on  by  board 
of  internal  improvement.  Congress  modi- 
fied the  project,  and  work  done  accord- 
ing! y,  an  error  in  so  doin^,  as  subsequently 
demonstrated;  canal  prism  42  f.  by  60  f. 
by  6  f. ;  locks  120  f.  by  32  f .  by  6  f. ;  canal 
completed  around  Big  Muscle  Shoals  and 
opened  in  1836;  work  carried  on  by  pro- 
ceeds from  sale  of  public  lands;  fr^m  lack 
of  fimds  no  further  work  done;  canal  at 
present  (1868)  in  decayed  condition  and 
for  years  unused;  its  repair  and  enlarge- 
ment a  part  of  present  project.  68,  57, 
557,  573,  588;  73,  498;  73,  545. 

1832.  State  of  Tennessee  undertook  the 
improvement  of  certain  points  above 
Chattanooga  to  an  extreme  1.  w.  depth  of 
2  f.  by  removal  of  rock  and  construction 
of  wing  dams,  71,  502;  72,  488.  Defects 
of  work,  71,502;  72,489. 

Old  canal  at  Bluewater  and  Shoal 
Creek,  built  by  State  of  Alabama,  80, 
1672.  Obstruction  arising  from  railroad 
bridge  at  Johnson ville,  81,  1846. 

Projects.     (See  R^imaies^  PlanSf  and 

Private  workj  Parts  A,  B,  and  C.) 
Below  and  above  Chattanooga: 

By  Maj.  McFarland,  1872  (being  a  part 
of  Southern  route  of  Transportation 
Routes  to  Seaboard),  improvement  of 
river  from  mouth  to  Short  Creek,  368 
miles,  to  a  depth  of  3  f.  during  extreme 
I.  w.,  and  to  a  depth  of  5  f.  at  all  other 
stages,  including  passage  of  Muscle  Shoals 
according  to  his  project  previously  de- 
scribed; estimate,  368  miles,  $4,251,000, 
72,  509,  512,  518;  75,  ii,  658. 


Surveirs. 

In  progreBB  1867,  67, 39;  completed  in 
Dec.  from  Chattanooga  to  mouth,  68, 
555,  560.  Special,  required  at  Muscle 
Shoals,  68,  555,  558;  made  in  1871-73, 
72,  59,  478,  480,  495;  78,  644.  History 
of  previous  surveys  at,  68,  588;  71, 502. 

From  Chattanooga  to  Knox  ville,  1871, 
71,  502;  72,  59,  478,  488.  509.  '  Loss  by 
fire  in  1874  of  large  part  of  maps  and  field 
notes,  74,  576.  Surveys  and  maps  re- 
peated, 75,  75,  789. 

General  examination  of  river  from 
Knoxville  to  mouth,  1874-76,  being  part 
of  Southern  route  of  Transportation 
Boutes  to  Seaboard,  75,  78,  ii,  668. 

Examination  from  Guntersville  to  head 
of  Muscle  Shoals,  1877,  77,  689. 

Of  Colbert  and  Big  Tree  Shoals,  made, 
1888,  under  direction  of  Lt.  Col.  Barlow, 
87,  1747. 

Survey  of  Browns  Island  Chute,  made, 
1888,  under  direction  of  Lt.  Col.  Barlow, 
88, 1598. 

Precise  levels,  95,  2278;  96,  1920;  in- 
struments used,  96,  1950;  method  of 
work,  96,  1951;  bench  marks,  96,  1962; 
connection  with  mean  Gulf  level,  96. 
1956.  Index  of  precise-level  work,  field 
seasons,  96,  1959. 

Description  and  elevation  of  precise- 
level  bench  marks  between  Corinth  and 
Decatur,  96,  1960;  between  Biverton 
Junction  and  4  miles  below  Pittsboig 
Landing,  96,  1967. 

Tabulation  of  results  of  precise-level 
work  from  Corinth,  Miss.,  to  Decatur, 
Ala.,  and  from  Biverton  Junction  to  4 
miles  below  Pittsbuiig  Landing,  Tenn., 
96,  1971. 

Surveys  and  observation  for  dischaive. 
Organization,  methods,  and  all  details, 
including  discussion  (see  Physical  chat' 
acterisUcs).    99,  2277. 

Maps.     (See  Physical  chara^ierisiics. ) 
Of  parts  of  river,  76,  710,  712;  77,  584. 
82,  1840;  90,  2126;  92,  2321. 


Part  B.— Tennefl§ee  River  (beloiir  Chattanooga). 


Appropriations. 

1827,  1200.00  (survey)  act  Mar.  2. 

85,000.00  (allotted)  68,  555; 

69,  49;  72,  479; 

77,  584. 
40,095.00  (allotted)    69,    23, 

49;  72,  479;  77, 

584 
45,000.00,  70,  65;    71,  502; 

72,  479;  77, 585. 
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1868, 
1869, 
1871, 


Appropriations — Continued. 

1872,  $50,000.00,  72,  479;  77,  586. 

1873,  100,000.00,  78,  62,  646;   77, 

586. 

1874,  100,000.00,  74,  69,  676;   77, 

686. 

1875,  360,000.00,  75,   76,  790;   77, 

686. 

1876,  256,000.00,  76,  86,  713;   77, 

586. 
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Appropriation*— Continued. 

1878,  $300,000.00,  78,  102,  758. 

1879,  210,000.00,  79,  138,  1253. 

1879,  101,536.72,  act  Jan.  13. 

1880,  300,000.00,  80,  1674. 

1881,  250,000.00,  81,  1848. 

1882,  250,000.00,  82,  1842. 

1882,  3,970.18,  (claim)  act  Aug.  7. 

1884,  '350,000.00,84,1643. 

1886,       262,500.00,  86,  1513. 

1888,       250,000.00,  88,  1600. 

1890,       475,000.00,  90,  2126. 

1892,      600,000.00,  92,  1951. 

1894,      400,000.00,  96,  2302. 

1896,         50,000.00,  96,  1949. 

1899,       235,000.00,  99,  2262. 

Total,  4,973,301.90 

Commerce. 

Important,  81,  1846;  82,  1842;  86, 
1514. 

Obstruction  arising  from  railroad 
bridge  at  Johnsonville,  81, 1846. 

Below  Riverton:  Three-fifths  of  entire 
commerce  of  river  done  on  this  part, 
which  is  navigated  for  several  montns  in 
the  year  by  the  lai^est  boats  of  the  Ohio 
and  Mississippi  rivers,  97, 2262. 

Contracts. 

1§93.  W.  A.  Kirk,  rock  removal, 
$3.75  per  c.'  y.  ($26,250);  gravel,  $1 
[$3,500) ;  dam  renioval,$5  per  1.  f.  ($2,000) ; 
98,  2423.  H.  T.  Morrison,  38  iron  valves 
for  locks.  Muscle  Shoals  canal,  $11,810.20, 
93, 2426. 

1§93.  T.  E.  Clark,  construction  of 
masonry  of  lock.  Bee  Tree  and  Colbert 
Shoals  canal  (rock  and  earth  excavation, 
grading,  etc.),  $305,766,  98,  2430.  An- 
nulled, 95,2294. 

1§96.  E.  J.  Howard,  construction  of 
towboat,  $9,000,  96,  1949. 

1  §9  7.    Huse  &  LKX)mis  Ice  and  Trans- 

Sortation  Co.,  hire  of  dredge  $125  per 
ay  for  first  30  days  and  $100  for  each 
day  thereafter,  98,  1905.    J.  B.  Neely, 
excavation  of  lift-lock  entrance,  98, 1899. 
1§98.    Bucyrus  Co.,  construction  of 
dipper  dredge,  $14,425,  98,  1906. 

1§99.  Bucyrus  Co.,  dipper  dredge, 
$13,450,  $34,000.  J.  M.  Keller,  quarry 
privil^es;  dimension  stone,  10  cents  per 
c.y. ;  riprap  stone,  5  cents  per  c.  v.  A.  R. 
Perry,  3  dump  scows,  $5,778,  99,  2263. 

Engineers. 

Chief  of  Engineers.  Reports,  98, 
300,  308,  310;  94,  274,  275,  282;  95,311, 
312,  313;  96,  269;  97,  349,  350,  354;  98, 
341,  347;  99,  403;  1900,  460,  468,  469, 
477. 

Board  of  Engineers.    A  Board  of  En- 


gineers convened  at  Chattanooga  Jane  7, 
1897,  to  consider  and  report  on  a  project 
by  Capt.  Kingman  for  constmction  of  en- 
trance to  lift  lock  at  Riverton.  Report, 
97,  2292.  (Capt  D.  C.  Kinman,  Capt 
G.  W.  Goethalfi,  and  C^pt  J.  G.  Warren. ) 

Engineers  in  Chabgb: 

Capt  J.  Biddle,  1893-94.  Reports,  98, 
2375;  94,  1790,  1792. 

Capt.  G.  W.  Goethals,  1891-^.  Re- 
ports, 98,  2419,  2430,  2431;  94,  1821. 

Capt  T.  A.  Bingham,  1895.    Reports, 

95,  2284,  2287,  2291,  2292,  2297,  2299. 
Capt  D.  C.  Kingman,  1896-.    Reports, 

96,  1929, 1933, 1935, 1944;  97, 2254, 2256, 
2258,  2262,  2267,  2314;  (Maj.)  98,  1896, 
1897,  1898,  1901;  99,  2256;  1900,  2912, 
2956,  3005,  3308. 

Maj.  W.  H.  Bixby,  1899-.  Report, 
1900,  3219. 

AssisTAjrrs: 
W.  A.  McFarland.    Report,  96,  2023. 
S.  B.  Williamson.    Reports,  96,  2024; 

97,  2274;  98,  1913;  99,  2268;  190O, 
2924. 

F.B.  Williams.  Reports,  96, 2035;  97, 
2288 

D.  W.  Church.    Report,  96,  2037. 

W.  S.  Winn.  Reports,  97,  2272;  98, 
1910;  99,  2268;  1900,  2921. 

G.  T.  Nelles.  Reports  (details  of  con- 
struction of  lift  lock  at  Bee  Tree  and  Col- 
bert Shoals  Canal),  97,  2275;  (details  of 
cost,  etc.,  of  gates  and  lift  lock)  97,  2294; 

98,  1914;  99,  2277;  1900,  2962. 
J.  E.  Hall.    Report,  98,  1924. 

C.  A.  Turrell.  Reports,  99,  2287; 
1900,  2932. 

W.  H.  Chadboum,  jr.  Report,  1900, 
3223. 

EtUniate§.     ( See  Projects. ) 

By  board  of  internal  improvement, 
1828-32,  passage  of  Little  and3ig  Muscle 
and  Elk  Kiver  shoals  by  dams,  locks,  and 
canal.  (See  Board  of  Engineers,  Projects^ 
and  Private  and  corporate  work.)  For 
canal  60  f.  wide,  $1,388,102;  for  canal  70  f. 
wide,  $1,424,453,  68,  588. 

By  Mai.  Weitzel,  1868,  improvement  to 
extreme  1.  w.  depth  of  3  f.  by  removal  of 
obstructions  and  construction  of  wing 
dams  as  follows:  From  mouth  to  Floi^ 
ence,  $40,000;  from  Decatur  to  Chatta- 
nooga, $90,000;  passage  of  Big  Muscle 
Shoals  by  enlargement  and  repair  of  ex- 
isting canal,  $1,500,000;  passage  of  Little 
Muscle  and  Elk  River  shoals  by  canal, 
but  requiring  further  surveys  before  esti- 
mate can  be  made,  68, 555, 558;  69, 280; 
70, 389 ;  77, 584.  Estimate  of  W.  B.  Gaw 
for  foregoing  work:  From  mouth  to  Flor- 
ence, $27,072;  from  Decatur  to  Chatta- 
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nooga,  158,901;  passage  of  Muscle  and 
Elk  River  shoals,  $3,964,968;  aggregate, 
$4,050,941,  68,  558,  579.  Revised  by 
Maj.  Weitzel,  68,  555,  558. 

By  Maj.  McFarland,  1872,  modifying  as 
much  of  Maj.  Weitzel' s  estimates  and 
project  as  applied  to  passaee  of  Muscle 
and  Elk  River  shoals  b^  the  formation 
of  3  basins,  with  connecting  canals  100  f. 
by  Q  f.,  locks  300  f.  by  60  f. ;  cost,  $3,676,- 
000,  72,  478,  480,  500,  514,  518.  More 
careful  survey  developed  unexpected 
quantities  of  rock,  increasing  estimate  to 
$4,003,000,  73,  61,544;  74,575;  77,584. 

For  existing  project  for  river  below 
Chattanooga,  1877,  as  follows:  From 
mouth  to  Florence  ( Maj.  Weitzel  ),$40,000; 
passage  of  Muscle  Shoals  (Maj.  McFar- 
land) ,  $4,003,000;  from  Decatur  to  Chat- 
tanooga (Maj.  Weitzel),  $90,000;  aggre- 
gate, $4,133,000,  77,  584;  78,  758. 

By  Capt.  King,  1877.  substitution  of 
wing  dams  and  removal  of  obstructions 
in  place  of  hitherto  proposed  canal  on 
Little  Muscle  Shoals,  the  cost  of  the  im- 
provement can  be  reduced  to  about  one- 
tenth,  77,  89,  583.  By  passage  of  Elk 
River  Shoals  by  means  of  wing  dams  and 
dredging  and  rock  excavation,  together 
with  a  section  of  canal  on  south  shore  of 
river,  the  previously  (1872)  estimated 
cost  can  be  reduced  to  $736,249  in  place 
of  $1,115,000,  77, 88, 580, 590. 

EiCgal  proceedlngfi. 

Acquirement  of  land  required  for  locks 
and  canal  at  Bee  Tree  and  Colbert  shoals, 
98,  2427,  94,  1827;  96,  2293. 

Lefislallon. 

Cession  of  jurisdiction  over  land  re- 
quired for  lock  and  canal  at  Bee  Tree  and 
Colbert  shoals  by  Alabama,  94, 1827;  96, 
2293. 

'Obftrnctlons. 

Removal  of  obstructing  piers  of  New- 
port News  &  Mississippi  Valley  Co.  at 
Gilbertsville,  Ky.,  completed  in  1893, 98, 
2378. 

Plans  for  alteration  of  Nashville,  Chat- 
tanooga &  St.  Louis  Rwy.  Co.  bridge  at 
Johnson vi lie,  Tenn.,  approved  by  Secre- 
tary of  War,  93, 2378.  Work  completed, 
94,  1793. 

Operations. 

l§79-§0.  Excavation  of  rock  and 
construction  of  wing  dams  by  hired 
labor,  on  Elk  River  division,  80,  1671. 
Canal  construction  at  Muscle  Shoals,  80, 
1672.  Channel  improvement  and  canal 
construction  on  Little  Muscle  Shoals  di- 
vision, 80,  1673. 

1§80-§1.  Channel  improvement 
and  lock  construction  on  Elk  River  di- 


vision, 81,  1842.  Canal  construction  at 
Muscle  Shoals,  81,  1843.  Channel  im- 
provement on  Little  Muscle  Shoals  di- 
vision, 81,  1845. 

1 8  §  1-8  3.  Channel  improvement 
and  lock  construction  on  Elk  River  di- 
vision, 82,  1840.  Canal  construction  at 
Muscle  Shoals,  88,  1841.  Removal  of 
snags  from  river  below  Florence,  82, 
1841. 

1 883-83.  Channel  improvement 
and  canal  construction  on  Elk  River  di- 
vision, 83,  1481.  Canal  construction  at 
Muscle  Shoals,  88,  1482.  Removal  of 
snags  from  River  below  Florence,  88, 
1482. 

1 883-84.  Canal  construction  on  Elk 
River  division,  84,  1642. 

1 8 84-8 ft.  Canal  construction  on  Elk 
River  and  Muscle  Shoals  divisions,  86, 
1755. 

188  ft-86.  Canal  construction  on  Elk 
River  and  Muscle  Shoals  divisions,  86, 
1511. 

1886-87.  Iron  gates  of  locks  4  to  9, 
inclusive,  placed  in  position.  Shoal  Creek 
Aoueduct  puilt,  ana  permanent  dams  of 
rubble  masonry  built  at  Second,  Blue- 
water,  Four-Mile  creeks,  and  at  Hell- 
town,  87,  1740,  1743. 

1887-88.  3,315  c.  y.  solid  rock,  750 
c.  v.  loose  rock,  sand,  and  gravel,  and 
48,706  c.  y.  earth  excavated;  246  c.  y. 
stone  quarried;  2,546  c.  y.  masonry  lai(l, 
and  2,465  c.  y.  of  riprap  and  coffenlam 
built;  miscellaneous  work  upon  maneu- 
vering sear  at  Big  Muscle  and  Elk  River 
shoals,  88,  1595,  1597. 

1888-89.  37,000  c.  y.  excavated  and 
placed  in  embankments;  2,313  c.  y.  di- 
mension stone  and  riprap  quarried;  4,573 
c.  y.  rubble  masonry  laid  at  Big  Muscle 
Shoals;  7,373  c.  y.  dredged;  425  c.  y.  rip- 
rap stone  quarried,  and  489  c.  y.  masonry 
laid;  8,000  c.  y.  material  placed  in  dams 
at  Elk  River  Shoals,  89,  1825, 1826. 

1 8  89-90.  24, 000  c.  y .  earth  and  rock 
excavated,  12,000  c.  y .  embankment  built, 
2,900  c.  y.  dimension  and  riprap  stone 
quarried,  and  2,400  c.  y.  rubble  masonry 
laid  at  Big  Muscle  Shoals  Canal;  17,820 
c.  y.  earth  excavated,  1,284  c.  y.  riprap 
quarried,  and  5,600  c.  v.  cut  stone  ana 
rubble  masonry  placea  at  Elk  River 
Shoals  Canal,  90,  2117,  2118. 

1890-91.  934  c.  y.  of  stone  and  210 
cords  of  brush  used  in  bank  protection  at 
Livingstone  Point;  358  piles,  1,124  c.  y. 
stone,  and  303  cords  of  brush  used  in  dike 
construction,  9 1 ,  2256, 2257.  Drift  sluice 
built  in  Browns  Island  Dam,  Elk  River 
division,  91,  2305.  Dam  across  Second 
Creek,  on  the  Muscle  Shoals  division, 
extended  30  f . ;  new  abutment  built;  9,000 
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c.  y.  dredged  from  the  levels  of  Lock  7; 
remainB  ox  cofferdam  below  Lock  9  re- 
moved; lock  houses  at  locks  1,  6,  and  7 
completed,  and  in  progress  at  locks  3  and 
4,  91,  2305,  2306.  Operations  and  care 
of  Muscle  Shoals  Canal,  91,  2322. 

1  §9 1-93.  Pile  and  stone  dike  shore 
protection  completed  at  Livingstone  Point 
under  contract,  92,  1917.  8,083  c.  y.  of 
rock  and  3,793  trees  removed  from  Tum- 
bling Shoals  and  Sack  Point,  92,  1947. 
Drift  sluice  above  Lock  A  completed; 
lock  houses  completed  at  Lock  A;  20,500 
c.  y.  excavated  from  channel  below  Lock 
B,  92,  1948.  Gap  at  inner  end  of  wing 
dam  at  head  of  canal  closed;  5  niilos  of 
railway  builtalong  the  to wpath,  92, 1949. 
Operation  and  care  of  Muscle  Shoals 
Canal,  92,  1956. 

IM99-93.  Livingstone  Point:  2,000 
c.  y.  stone  placed  for  shore  protection, 
98,  2378. 

Chattanooffa  to  Decatur:  About  13,000 
c.  y.  dredged,  a  large  part  of  it  blasted 
material;  2  temporary  dams  built,  93, 
2422. 

Decatur  to  Florence:  Over  32,000  c.  y. 
earth  and  stone  excavated  and  used  to 
strengthen  damn  ami  embankments; 
6,800  c.  y.  dreciged,  removing  old  tow- 
head;  nearly  6,000  c.  y.  earth  filling 
placed  at  locks;  1 1,452  c.  y.  dredged; 
woo<ten  Hnubbing  posts  replaced  with 
iron  posts;  plaftt  repaired  and  enlarged; 
bankH  graded;  overflow  ditch  1,100  f. 
long,  cross  He(^tic)n  area  of  75  f.  exca- 
vated, and  a  large  quantity  of  miscella- 
neous work  done,  93,  2424-2426. 

Florence  to  Bee  Tree  Shoals:  A  few 
obstructing  rocks  removed;  dam  re- 
pair(Hl;  borings  made,  and  misc^ellaneous 
work  done,  93,  2427. 

1  §93-94.  Livingstone  Point:  Near- 
ly 12,000  c.  y.  stone  used  to  protect  Ohio 
and  Tennessee  banks,  94,  1792-1793. 

Chattanooga  to  Decatur:  Nearlv  :i5,()00 
c.  y.  rock  and  other  material  (Iredged, 
some  of  it  lx?ing  blasted  material;  ^00 
1.  f.  old  dam  removed;  riprap  dam  built 
in  connection  with  preceding  year,  94, 
1823-1824. 

Decatur  to  Florence:  38  iron  valves  re- 
placed those  of  wood  at  locks;  plant  re- 
paired, and  miscellaneous  wort  done, 
94, 1825. 

Florence  to  Bee  Tree  Shoals:  Nearly 
47,000  c.  y.  excavatetl  for  lock;  685  piles 
driven,  and  1,063  1.  f.  lock  inclose(i  by 
sheeting;  Iftrge  amount  of  miscellaneous 
work  done,  94,  1826-1827. 

1894-95.  Chattanooga  to  Decatur: 
Table  showing  amount  of  work  done  on 
parts  of    this  division  since  1891,   96, 


2287.  Channel  at  Roas  Towhead  di- 
verted from  wide  to  narrow  boonds. 
Nearly  10,600  c.  y.  rock,  bowlders,  and 
other  .material,  some  of  it  blasted, 
dredged  from  Bridgeport,  Guntersville, 
and  Beards  Reefs.    95,  2287-2291. 

Decatur  to  Florence:  1,305  c.  y.  stone 
quarried,  95,  2292. 

Florence  to  Bee  Tree  Shoals:  (By  con- 
tract:) Test  pits  dug  for  lock  at  Bee  Tree 
and  Colbert  Shoals  canal;  26,000  c.  y. 
excavated,  and  some  material  for  lock 
delivered;  287  piles  and  402  1.  f.  sheet 
piling  driven,  and  other  miscellaneous 
work  done  before  flooding  of  lock  pit 
and  abandoning  of  contract  bv  con- 
tractor, 95, 2293-2295.  (By  U.S.:)'  1,245 
c.  y.  rock  and  earth  removed  for  con- 
tractor and  some  miscellaneous  work 
done.  Cements  tested;  constructicm  of 
plant  under  way;  levees  protected;  8,257 
c.  y.  excavated;  2,489  c.  y.  embankments 
constructed;  683  c.  y.  rock  excavated; 
large  quantities  of  miscellaneous  work 
done.    95,  2295-2299. 

Below  Riverton:  3  wrecks  removed, 
and  nearly  200  snags,  etc.,  removed,  95, 
2299. 

1  §95-96.  Chattanooga  to  Decatur: 
Table  showing  amount  of  work  done  on 
parts  of  this  division  since  1891,  96, 
1929.  Nearly  9,000  c.  y.  bowlders  and 
other  material  dredgeil,  some  of  it 
blasted,  at  the  Suck,  Bridgeport,  (lun- 
ters  Reef,  and  at  other  points,  96,  1931- 
1933. 

Decatur  to  Florence:  3  dangerous 
places  marked;  dam  350  f.  long  and  2  f. 
above  1.  w.  under  c^onstruction  at  Colbert 
Shoals,  96,  1934. 

Florence  to  Bee  Tree  Shoals:  Much 
excavating  done,  masonry  laid,  and  in 
connection  with  preceding  vears  lock  at 
Bee  Tree  and  Colbert  Shoals  canal  two- 
thinls  completed;  cements  tested,  stone 
quarried,  and  other  work  done,  96, 193^ 
1943. 

Below  Riverton :  Part  of  snagging  plant 
procured,  96,  1946. 

1  §96-97.  Chattanooga  to  Decatur: 
Over  11,000  c.  y.  rock  and  other  material 
(some  of  it  blasted)  dredged  at  Bridge- 
port, Widows  Bar,  and  at  other  points, 
97,  2255-2256. 

Decatur  to  Florence:  Small  dike  revet- 
ted; nearly  15,000  c.  v.  rock  and  other 
material  (some  of  it  blasted)  dredged  at 
Wagon  Factory  Bar  and  at  other  points; 
dam  500  f.  long  built,  and  also  short 
wingdam,  97,  2257-2258. 

Florence  to  Bee  Tree  Shoals:  lift  lock 
at  Bee  Tree  and  Colbert  Shoals  canal 
completed    so    far  as  masonry    is  con- 
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cemed.  Darinff  the  year  8,519  c.  y.  stone 
quarried  and  snipp^  to  it,  31,661  c.  y. 
earth  and  rock  excavated,  and  12,715  c. 
y.  masonry  laid.  Unit  prices  for  all 
work  at  this  locality.    97,  2260. 

Below  Riverton:  Over  9,000  leaning 
trees,  etc.,  removed,  07,  2267. 

Livingstone  Point:  Revetment  repaired 
by  addition  of  about  6,000  t.  of  nprap, 
and  short  levees  built  across  low  places, 
97  2269. 

i§97-9§.  Over  20,000  c.  v.  rock 
and  other  material  (some  of  it  blasted) 
dredged  from  Skillet,  Pot  and  Pan,  Wil- 
liams Island,  and  other  points,  98, 1896- 
1897. 

Florence  to  Bee  Tree  Shoals:  Over  60,- 
000  c.  y.  excavated  from  entrance  to  lift 
lock  and  placed  on  banks;  banks  sodded, 
and  4,700  c.  y.  rock  used  to  construct  a 
wall  to  protect  temporary  earth  slopes  at 
site  of  cut;  new  quarry  opened  at  Chero- 
kee, and  some  stone  quarried,  98,  1899, 
1900. 

Below  Riverton:  Nearly  29,000  c.  y. 
dredged  in  a  test  to  determine  rate  of 
dredging  and  probable  amount  required  in 
this  section,  98, 1902.  Over  1,200  snags, 
etc.,  and  8  wrecks  removed,  98,  1903. 

Livingstone:  Revetment  repairs  in 
progress,  98,  1904. 

1  §919-99.  Florence  to  Bee  Tree 
Shoals:  Work  continued  on  lift  lock  at 
Riverton  (description  of,  99, 2271) ;  prep- 
arations made  for  building  guard  lock. 
''Below  Riverton:  48,344  c.  y.  dredged 
(maps),  and  some  obstructions  removed. 

Livingstone  Island:  Revetment  on 
Ohio  side  extended  and  repaired. 

Tennessee  Island:  Bank  at  head  graded 
and  sloped.    99,  2257-. 

1  §99-1900.  Decatur  to  Florence: 
Training  wall,  vicinitv  of  Nances  Reef, 
extendi  and  strengthened;  plant  cared 
for. 

Florence  to  Bee  Tree  Shoals:  Minor 
work  done  at  Riverton  lock  (photo- 
graphs), (details  of  cost,  etc.,  1900, 
2924),  about  11,100  c.  y.  stone  quarried 
(photographs). 

Below  Riverton:  31,900  c.  y.  dredged, 
and  about  500  snags,  etc.,  removed. 

Livingstone  Island:  Revetment  re- 
paired. 

Tennessee  Island :  Revetment  repaired. 
1900,  2914-. 

Pliytleal  eliaracterlstfcs. 

Chattanooga  to  Decatur:  Description 
of,  93,  2420. 

Livingstone  Point:  Description  of;  dan- 
ger of  point  being  eroded  away  by  Ohio 
and  Tennessee,  and  consequent  destruc- 


tion of  importai^  of  Paducah  Harbor, 
95,  2300-2301;  96,  1948;  98,  190^;  99, 
2261  (including  Tennessee  Island). 

Ice  and  high  water  damaging  works, 
94,  179»-1824;  96,  1904. 

Below  Riverton:  Description  of;  list  of 
obstructions,  their  nature  and  distance 
apart  (prepared  by  pilot  of  U.  S.  boat), 
97,2263. 

Colbert  and  Bee  Tree  Shoals  Canal: 
Description  of;  material  from  test  pits  for 
guard  lock,  character  of,  95,  2293. 

Gauge  records,  96, 2034.  Lowest  sta^e 
of  water  at  Riverton,  98,  1900.  Floods 
of  1897  severe,  height  exceeding  bv  two  f. 

Preceding  high  stages,  97,  2261-2293; 
8,  1901-1921. 

Description  of  watershed,  97,  2261- 
2262.    Rainfall,  98, 1923. 

Gauging  (methods,  etc.),  99,  2274. 

Below  Chattanooga  (Suck  or  mountain 
region):  Description  of;  navigation  sus- 
pended about  three  months  each  year  be- 
cause of  the  mountainous  torrent  charac- 
ter of  the  stream,  1900, 2957, 2962.  Ve- 
locity of  the  current,  1900,  2962-2963. 
Discharge,  1900,  2963.  Probable  effect 
proposed  works  would  have  on  flood 
heights,  1900,  2985.  List  of  early  re- 
ports on  the  river  between  Chattanooga 
and  Kellers  Ferry,  1900,  2986. 

Chattanooga:  Number  of  times  and 
days  river  has  been  above  given  stages, 
1875-1899,  1900,  2966. 

Moccasin  Bend:  Description  of.  First 
great  bend  below  Chattanooga.  Distance 
by  river  around  it,  5}  miles;  across  neck, 
about  three-fourths  mile.     1900,  3005. 

Bridgeport  to  Decatur:  Description  of; 
25  obstructing  reefs  and  bars  in  this  part, 
1900,  3009. 

Paducah,  Ky.  (see  Livingstone  Point, 
above ) :  Description  of.  City  on  Tennessee 
River,  near  mouth  of  the  Ohio  River. 
1900,  3220. 

Private  urork. 

Bank  at  Burkettes  Island,  Decatur  to 
Florence  division,  built  by  owner  of  land 
but  revetted  by  U.  S.,  1896-97.  Crevasse 
\\fid  been  caused  originally  by  temporary 
dam  of  the  Government  near  this  point 
97,  2257. 

Projects.    (See  Egtimates  and  Private 

and  corporate  work.) 

By  board  of  internal  improvements, 
1828-32,  passage  of  Little  Muscle,  Big 
Muscle,  and  Elk  River  shoals  by  the  formar 
tion  of  3  basins,  by  means  of  dams  across 
river,  below  Campbell's  (Bainbridge) 
Ferry,  below  Elk  River  Shoals,  and  below 
Brown's  Ferry,  and  their  connection  with 
each  other  and  the  deep  water  at  Flor- 
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ence  by  canals  along  north  shore;  execu- 
tion of'work  confid^  to  State  of  Alabama 
and  carried  on  by  the  proceeds  from  sale 
of  public  lands;  work  oe^m  in  1831,  but 
not  executed  in  conformity  to  project  of 
board;  estimated  cost  for  canal  oO  f.  wide, 
$1,388,102;  for  canal  70  f.  wide,  $1,424,- 
463,  68,  57,  657,  573,  588;  72,  498;  78, 
545. 

By  Maj.  Weitzel,  1868,  improvement 
of  nver  to  1.  w.  depth  of  3  f.  by  removal 
of  obstructions  and  the  construction  of 
wing  dams  between  mouth  and  Florence 
and  Detween  Decatur  and  Chattanooga; 
estimate  $130,000,  and  by  passage  of  Big 
Muscle  Shoals  by  the  enlaigement  and 
repair  of  existing  canal,  estimate  $1,- 
500,000,  and  the  passage  of  Little  Muscle 
and  Elk  River  shoals  by  the  construc- 
tion of  new  canals,  the  estimates  for 
which  require  further  survevs;  enlarged 
and  new  canals  to  be  of  the  following  di- 
mensions: Canal  100  f.  by  6  f.;  locks  300 
f.  by  70  f.  by  6  f.,  68,  656,  558;  60,  280; 
70,  389;  77,  584. 

By  Maj.  McFarland,  1872,  modifying 
as  much  of  the  foregoing  project  as  applies 
to  the  passage  of  Little  and  Big  Muscle 
shoals  and  Elk  River  Shoals  as  follows: 
Reviving  the  project  of  board  of  internal 
improvement  (q-  v. )  for  the  construction 
of  3  basins,  witn  connecting  canals,  but 
increasing  dimensions  of  canal  to  100  f. 
by60f.by6f.;  locks  300  f.  by  60  f.  by  6  f. ; 
enlarging  existing  canal  to  above  dimen- 
sions; estimated-  cost  of  passing  shoals, 
$3,676,000,  72,  500,  501,  514,  518;  in- 
creased by  further  surveys  to  $4,003,000, 
78,  61,  544;  74,  575;  77,584. 

By  Capt.  King,  1877,  modifying  pre- 
vious project  for  passage  of  Little  Muscle 
and  Elk  River  shoals,  as  follows:  Im- 
proving Little  Muscle  Shoals,  so  as  to  ^ive 
as  great  a  depth  as  is  obtainable  at  pomts 
above  the  snoals,  by  removal  of  rock, 
bowlders,  etc.,  and  the  construction  of 
riprap  and  wing  dams,  all  in  place  of 
hitherto  proposed  dams  and  canal,  and 
reducing  estimated  cost  to  about  one- 
tenth;  tnis  improvement  to  be  supple- 
mented, if  necessary,  by  use  of  wire-rope 
or  other  methods  of  towage,  77,  89,583; 
also  modifving  previous  project  for  pas- 
sage of  Elk  Kiver  Shoals  by  short  sec- 
tion of  canal  along  south  side  of  river, 
together  with  rock  excavation,  dredging, 
and  use  of  wing  and  riprap  dams,  whereby 
the  previously  estimated  cost  of  this  sec- 
tion, $1,115,000,  can  be  reduced  to  $736,- 
249,  77,  88,  580,  590. 

By  Maj.  King,  1879,  use  of  locomotive 
at  Muscle  Shoals  Canal  for  moving  ves- 
sels through  locks  and  canal,  79, 1251. 

(The  projects  of  1872-77  proposed  the 


improvement  of  about  466  miles  of  river 
by  the  construction  of  a  canal  14}  miles 
long,  70  to  120  f.  wide,  and  6  f.  deep 
around  Muscle  Shoals;  a  canal  1}  miles 
long  around  Elk  River  Shoals;  in  blasting 
a  channel  through  the  bed  rock,  and  con- 
structing of  wing  dams  at  Little  Muscle 
Shoals,  and  in  removing  the  obstructions 
above  Decatur  and  below  Florence,  esti- 
mate, $4,133,000,  70,  389;  78,  544;  77, 
584;  86,  1510,  1513;  87,  1740.) 

By  Board  of  Engineers,  1890,  improve- 
ment of  Little  Muscle  Shoals  by  construc- 
tion of  a  canal  around  the  snoals,  and 
continuation  of  the  same  to  the  Florence 
Bridge;  estimate,  $3,037,000,  91,  2316. 

By  Board  of  Engineers,  1890,  improve- 
ment of  Colbert  and  Bee  Tree  shoals  by 
construction  of  a  canal  around  the  shoals 
on  the  south  bank  of  the  river;  estimate, 
$2,500,000,  91,  2321. 

Livingstone  Point,  Ky.:  Lt.  Col.  Mer- 
rill in  1890  proposed  revetment  of  banks 
with  stone  and  brush  and  construction  of 
a  pile  and  stone  dike  along  the  crest  of 
the  weakest  point  where  the  Ohio  cuts 
through  at  high  stages.  Total  estimated 
cost,  $180,000.  Acts  of  1890  and  1892  allot- 
ted a  total  of  $50,000.  98,  2377.  Act  of 
1894,  $25,000,  95,  2300. 

Chattanooga,  Tenn.,  to  Decatur,  Ala. 
(145  miles):  Existing  project  of  1893  for 
this  section  was  for  the  removal  of  ob- 
structions to  secure  a  least  depth  of  3  f. 
Act  of  1890  allotted  $50,000.  Act  of  1892, 
$75,000.  93,  2420.  Survey  for  project, 
99,  2256. 

Decatur,  Ala.,  to  Florence,  Ala.  (50 
miles):  Under  act  of  1892  $100,000  was 
allotted  for  this  section,  98,  2419. 

By  Capt.  Bingham,  1894--95,  for  con- 
structing a  riprap  wing  dam  outside  of 
lock  No.  9,  estimate  $8,322,  95,  2292. 

Florence,  Ala.,  to  foot  of  Bee  Tree 
Shoals  (30  miles) :  After  examination  of 
1892,  it  was  recommended  that  project  for 
substituting  two  locks  for  combmed  lock, 
approved  after  completion  of  survey  of 

1891,  be  superseded  W  one  providii^  for 
a  single  lock  with  a  lift  of  25  feet.  Allot- 
ment of  $300,000  was  made  under  act  of 

1892.  93,  2419-2427. 

On  Feb.  1, 1895,  after  annulment  of  con- 
tract in  force,  the  U.  S.  assumed  chaige  of 
the  work  undone  by  the  contractor.  De- 
scription of  condition  of  work.  Detailed 
description  of  material  used.    96,  1935. 

Cherokee  Quarry,  from  which  stone  for 
locks  of  Bee  Tree  and  Colbert  shoals  was 
procured,  96,  1942;  97,  2259. 

Board  of  Engineers.  1897,  provided 
plans  for  construction  of  entrance  to  guard 
lock,  97,  2292;  98,  1899. 

By  Maj.   Kingman,   1898,  carr3ang  5 
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creebs,  draining  abont  6,600  acres,  under 
the  canal  between  the  guard  and  lift 
locks,  and  permitting  drainage  of  about 
3,000  acres  to  flow  into  the  canal  by  other 
creekS;  98,  1901. 

Straight  mitering  gates,  with  vertical 
framing,  adopted  lor  guard  locks,  98, 
1901. 

Changes  of  design  for  guard  lock  and 
canal  embankment  necessitated  by  high 
water  of  1897.  Profile  of  canal.  98, 
1900,  1901. 

Substitution  of  slack-water  system  sug- 
gested by  Maj.  Kingman  for  lateral  canal 
system  not  approved  by  Board  of  £n- 
gineers,  99,2259;  1900,  2916. 

Keller  Quarry,  description  of,  1900. 
2928. 

Below  Biverton,  Ala. :  Act  of  1894  ap- 
propriated $100,000  for  this  part;  as  much 
of  $90,000  as  might  be  necessary  for  re- 
moval of  obstructions,  and  as  much  of 
the  remainder  as  might  be  necessary  for 
a  survey  and  submission  of  plans  for  im- 
provement, 95,  2299.  Chief  of  Engi- 
neers, 189&-96,  authorized  completion  of 
the  survey  with  funds  from  the  general 
appropriation  for  this  part,  90,  1946. 

Survey  showed  that  a  laive  improve- 
ment could  be  effected  by  dredging.  Con- 
struction of  dredge  with  dump  scows 
authorized  (description  of,  1900,  2932) . 
99,  2^9. 

Chattanooga  to  Biverton:  Act  of  1899 
appropriated  $35,000  for- improvement  of 
of  this  part,  1900,  2956.  Maj.  King- 
man estimated,  1900,  it  would  cost  $888,- 
624  to  improve  the  ' '  Suck ' '  by  slackwater 
system,  1900,  2961.  Details  of  design, 
etc.,  1900,  2972. 

Paducah,  Ky.:  Act  of  1899  appropri- 
ated $1,000  for  survev,  1900, 3219.  Maj. 
Bixby  estimated,  189^1900,  that  $166,000 
would  be  required  for  improvement, 
1900,  3222. 


Surreys.  { See  Clinch  River  and  French 
Broad  River,  99,  2256.) 

New  bench  marks  were  established  in 
1893-94,  Bee  Tree  and  Colbert  Shoals 
Canal,  94,  1827. 

Act  of  1894  called  for  a  survey,  etc.  (see 
Projects^  below  Riverton),  section  below  Bee 
Tree  Shoals.  Begun  in  1894  under  di- 
rection of  Capt.  Kingman.  96,  1945. 
Completed  in  1896,  97,  2263. 

A  survev  to  determine  best  method  of 
securing  Livingstone  Point  against  ero- 
sion was  authorized  by  Chief  of  Engineers, 
1895,  and  made  by  Capt.  Kingman  in  that 
year,  95,  2300,  2301.  Another  survey 
was  made  of  this  localitv  under  act  of 
June  3,  1896;  report  rendered  by  Capt. 
Kingman  in  1897, 97, 2314.  (SeePhysuxU 
characteristics.) 

Surveys  and  borings,  details  dfl)99,2274. 

Survey  at  the  "Suck**  or  mountain  re- 
gion for  slack-water  navigation  ordered 
by  act  of  March  3,  1899,  made,  1899, 
under  direction  of  Maj.  Kingman  (report 
apparently  favorable)  (see  Projects) , 
1900,  2957. 

Survey  from  Chattanooga  to  Biverton, 
1900,  467. 

Examination  of  Moccaj-i  i  Bend  for 
canal  across  it  ordered  by  act  of  March  3, 
1899,  made,  1899,  by  Maj.  Kingman  (re- 
port unfavorable),  1900,  3005. 

Survey  between  Bridgeport  and  Deca- 
tur, Ala.,  ordered  by  act  of  March  3, 189?^ 
Preliminary  report  made  1900  by  Maj. 
Kingman  (report  favorable) .  1900, 3008. 

Survey  of  river,  vicinity  of  Paducah, 
Ky.,  to  protect  the  city  front  against  in- 
jury by  high  water  ordered  by  act  of  Mar. 
3,  1899,  made  under  direction  of  Maj. 
Bixby,  1900  (report  favorable  only  to 
specinc  appropriation),  1900,  3219. 

Maps.  95,  2304;  96,  2042;  97,  2260; 
98.  1900.     (See  Operations,  1899, ) 

Photographs.     (See  Operations,) 


Part  €•— Tennemee  River  (above  CliattaBooga). 

Appropriations. 

1852,  150,000.00,  66,  iii,  37;  73,  488. 
1860,   1,350.00  (claim),  act  June  9. 
1860,   1,406.94  (claim),  act  June  12. 

1871,  35,000.00,  70,  65;  71,502;  72, 

478;  77,  579. 

1872,  25,000.00,  72,  479;  77,  579. 

1873,  25,000.00,  78,  61, 124, 546;  77, 

579. 

1874,  25,000.00,  74,  69, 575, 577;  77, 

579. 

1875,  40,000.00,  75,  75,  789;  77,579. 

1876,  15,000.00,  76,  86,  712;  77,  88, 

579. 
1878,   15,000.00,  78,  102,  756. 


Approprtatlonft— Continued. 

1879, 

$11,500.00,  79,  137,  1248. 

1880, 

10,000.00,  80,  1671. 

1881, 

7,000.00,  81,  1841. 

1882, 

7,000.00,  82,  1839. 

1884, 

3,000.00,  84,  1641. 

1886, 

7,500.00,  86,  1510. 

1888, 

15,000.00,  88,  1593. 

1890, 

80,000.00,  90,  2113. 

1892, 

25,000.00,  92,  1914. 

1894, 

50,000.00,  95,  2286. 

1896, 

15,000.00,  96,  1928. 

1899, 

30,000.00,  99,  2255. 

Total, 

443,756.94 
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Coaiaiercc. 

Important,  81,  1840;  82,  1838;  84, 
1640. 

Oarried  on  by  small  steamers,  barges, 
and  rafts,  the  last  being  the  most  impor- 
tant, M,  1892. 

Commeroe  of  the  upper  river,  advan- 
tages to,  of  completed  improvement,  88, 
1503;  89,  1822,  1829. 

Steamers  plying  above  Chattanooga, 
98.  1918. 

Knvtaeera. 

Chief  of  ENononms.  Reports,  98, 
298;  94,  273;  96,  310;  96,  268;  97,  348; 
98,  340;  99,  401;  1900,  458. 

ENGnnoois  in  Chasob: 

Lt  Col.  H.  M.  Robert,  1892-93.  Re- 
port, 98^^335. 

Capt.  J:  Riddle,  1893-94.  Reports,  98, 
2330;  94,  1787. 

Capt.  T.  A.  Ringham,  1895.  Report, 
96.  22S5. 

Capt.  D.  C.  Kingman,  1896-.  Reports, 
96, 1926;  97,  2252;  (Maj.)  98, 1892;  99, 
2252;  1900,  2908. 

Assist  A  ntb  * 

R.  R.  Thacher.  Reports,  98,  2378;  96, 
2021;  97,  2271;  98,  1909;  99,  2267; 
1900.  2923. 

F.  B.  Williams.     Report,  97,  2289. 

Eatfmates. 

By  Maj.  McFarlaud,  1871,  removal  of 
obstructions,  dred^ng,  and  construction 
of  wing  dams  to  give  1.  w.  depth  of  3  f. ; 
channel,  140  f.  wide,  as  follows:  From 
Chattanooga  to  Kingston,  $47,156,  71, 
502,  507;  74,  572;  from  Kinjjnton  to 
Knoxville,  $125,000,  72,  488,  494;  74, 
573;  aggrc^te  assumed  at  $175,000;  ne- 
cessity of  increase,  74, 573;  77,579;  78, 
756. 

By  Maj.  McFarland,  1872,  improve- 
ment of  nver  from  mouth  to  Short  Creek 
(being  part  of  Southern  Route  of  Trans- 

r>rtation  Routes  to  Seaboard)  to  3  and  5 
depth,  including  improvement  of  Muscle 
Shoals,  $4,251,000,  79, 509, 512,  518;  76, 
ii,  658. 

t>peratioiif.a 

1  §  79-80.  Rock  excavation  and  con- 
struction of  wing  dams  on  Chota  and 
Coulter's  shoals,  80,  1669.  Completion 
of  dams,  81,  1840. 

1§  89-81.  Construction  of  wing  dams 
at  Little  River  Shoals  and  repairing  of 
dams  at  Half  Moon  Island,  81,  1840. 

1881-89*  Construction  of  wing  dams 
at  Little  River  Shoals,  82,  1838. 

1889-83.    Construction  of  wing  dams 


at  Little  River  and  William  Island  shoals, 
88,  1478. 

18lt4-§5*  Rot^k  removal  and  con- 
struction of  wing  dams  at  Chota,  William 
Island,  LvoHH,  Knoxville,  and  Baker's 
shoals,  86*,  1752. 

1886-87.  466  c.  y.  stone  quarried 
and  390  c.  v.  of  same  placed  in  dams  at 
upper  Hall  Moon  Island;  flat  scows  built 
ana  snag  boat  in  progress,  87,  1738. 

1887-88.  140  1.  f.  of  riprap  dam 
built;  788  c.  y.  riprap  quarrieKd,  and  30 
c.  y.  loose  rock  remove^];  127  snags  re- 
moved, and  103  trees  cut  from  the  iMmks, 
88,  1593. 

1888-89.  577  c.  y.  riprap  quarried 
and  placed  in  dams  at  White  Creek 
shoals;  42  snags  removed,  and  1,872  trees 
cut  from  the  banks,  89,  1821. 

1889-99.  3,900  c.  y.  stone  quarried 
and  built  into  dams,  and  510  snags  re- 
moved from  the  channel,  90,  2113. 

1890-91.  White  Creek  Island  dam 
extended  690  f.,  and  345  1.  f .  of  spur  dam 
built;  40  c.  y.  rock  and  24  snags  removed 
from  the  channel,  and  258  overhanging 
trees  cleared  from  the  banks,  91,  2254. 

1891-93.  Lower  dam  repaired  and 
raised  throughout  a  length  of  1,600  f.; 
upper  dam  at  tow-head,  and  spur  dam  on 
reef  n^paired;  repairs  to  plant,  92,  1914. 

1 893-93.  Light-draft  steamer  built; 
650  c.  y.  rook  and  about  500  snags  and 
other  obstructions  removed;  4,052  c.  y. 
dams  built,  and  1,496  c.  y.  old  dam 
calked,  93,  2332. 

1893-94.  Stone  quarried  for  dams, 
94,  1789. 

1894-95.  Caney  Creek  shoals:  Near- 
ly 1,000  obstructions  removed;  about  500 
c.  y.  rock  excavated;  1,463  c.  y.  riprap 
dams  built;  banks  revetted;  buoys  placed; 
2  beacons  set;  1,364  c.  y.  stone  quarried, 
and  plant  repaired,  96,  2286. 

1895-96.  Caney  Creek  shoals:  Near- 
ly 8,000  c.  y.  stone  quarried;  1,362  c.  y. 
rock  excavated  from  channel;  4,211  c.  y. 
stone  used  in  construction  of  dams  and 
for  bank  protection;  crib  300  f.  long  built; 
plant  enlarged,  96,  1927,  1928. 

1896-97.  Caney  Creek  shoals:  About 
2,800  c.  y.  rock  blasted  and  removed;  a 
low  dam  877  f.  long  built;  dam  No.  3 
lengthened  about  420  f.  and  a  check  dam 
80  f.  long  constructed;  some  dredging 
done;  plant  repaired,  97,  2253,  2254. 

1897-98.  Knoxville:.  12  old  mili- 
tary bridge  piers  removed  and  stone  used 
in  repair  of  dams  and  training  walls  in 
the  vicinity;  training  wall  350  f.  long 
built  and  3  spur  dams  with  an  average 
length  of  130  f .  each  added.    Caney  Cnek 


a  All  operatioDfl  by  hired  labor,  80, 1670. 
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TEMMEMEE  RIYER— Oontinned. 
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shoals:  2,100  c.  v.  dredged,  and  training 
wall  len^bened  214  f.  Nearly  10,000 
snags  and  other  obstructions  removed. 
98  1894. 

i  i0§^99.  Stone  for  Knoxville  shoals 
and  Bakers  shoals  Quarried;  some  dredg- 
ing at  Dickinson  Island;  plant  repaired; 
training  wall  at  Maryviile  bridge  ex- 
tended (photograph);  increase  of  plant 
in  progress,  90,  2254. 

1 S99-1000.  Training  wall  at  Baker 
shoflJs  building,  and  bank  riprapped; 
stone  excavated  from  reefs  at  McNutt 
shoids  and  used  for  protection  of  banks 
there;  dams  at  Knoxville  shoals  repaired 
and  strengthened,  and  some  dredgine 
done;  plant  increased;  cofferdam  and 
other  material  removed  from  false  work 
of  bridge  of  a  private  company,  1900, 
2910. 

Phjrtieal  characterlttitM. 

Description  of;  survey  of  1891-93,  93, 
2334,  23^.    Details,  2341. 

Table  of  shoals  and  depths,  98,  2361. 

Table  of  distances  from  junction  of 
French,  Broad,  and  Holston  rivers, 
alone  1.  w.  channel,  93,  2.362. 

Table  of  elevations,  98,  2364. 

Table  of  h.  w.',  93,  2365. 

Table  of  discharges,  98,  2365. 

Velocities,  98,  2366. 

Private  ivork*     (See  State  nnyrk. ) 

Bridge  company  obtained  permission 
of  Secretary  oi  War  to  have  Govemme&t 
remove  false  work  of  bridge  constructed 
near  Knoxville,  1900,  2911. 

Projeets.    (See    Estimates^  Plans^  and 

Private  work. ) 

Early  i)rojects,  1832-66,  seem  confined 
to  obtaining  a  1.  w.  depth  of  2  f.  by  means 
of  wing  dams  and  dreaging,  and  removal 
of  obstructions,  71,502;  72,  488,  497. 
(See  Operations  and  Private  and  corporate 
work.) 


By  Maj.  McFarland,  1871,  improved 
channel  to  a  depth  of  3  f.  at  1.  w.  between 
Chattanoo^  and  Knoxville,  189  miles, 
and  requinngthe  remova^  of  29  obstruct- 
ing reefs  and  shoals;  estimate,  $175,000, 
71,  502,507;  77,  579.  Increased  in  1887 
to  $225,000,  79,  1248;  80,  1669;  81, 1841; 
87,  1738. 

In  1890,  after  an  expenditure  of  $271,- 
000,  $29,000  was  estimated  as  required  for 
completion  of  the  projected  improvement, 
90,  2113,2114. 

Extent  to  which  stream  could  be  made 
navigable,  98,  2354. 

In  1893  Lt.  Col.  Robert  estimated  it 
would  cost,  after  survey  of  1891-93, 
$650,000  to  obtain  a  3-f.  channel,  98, 2335. 

By  Maj.  Kingman,  1899,  for  applying 
1899  appropriation  to  construction  of 
dredging  plant,  part  of  the  expense  to  be 
paid  from  other  appropriations  for  other 
works,  99, 2255. 

State  work. 

In  1832  Tennessee  undertook  rock  re- 
moval and  construction  of  wing  dams. 
Amount  done  unknown,  but  of  no  lasting 
value.    98,  2331. 

Surveys. 

Act  of  Sept.  19,  1890,  appropriated 
$15,000  for  a  survey  of  the  river  from 
Chattanooga  to  the  junction  of  Holston 
and  French  Broad  rivers,  to  ascertain  how 
much  navigation  might  be  benefited  and 
the  probable  cost  of  improvement.  Sur- 
veys made  under  direction  of  Lt.  CJols. 
Barlow  and  Robert,  and  report  submitted 
by  Capt.  Biddle  in  1893.  98, 2333.  Field 
and  office  work,  98,  2336.  Description 
of  bench  marks,  98,  2366.  List  of  maps, 
98, 2374. 

Survey  of  part  of  the  front  of  the  town 
of  Chattanooga  made  for  the  town  in  1897, 
97, 2270. 

Maps.  96,  2042;  97,  2270;  99,  2288 
(photographs,  99,  2280). 


TENIVESSEE  RITER,  Ti:]VlV.--IIIU8€L.E  SIIOAL.S  CANAL,  (oper- 
ating and  care). 


Approprlatiom.  a 

1891,  $14,313.45 

1892,  35,686.53 

1893,  51,262.13 

1894,  58,735.63 

1895,  64,891.41 

1896,  75,409.71 

aExpenditurefl  under  permanent  indefinite  appropriation  provided  by  act  of  July  6, 1884,  for  oper- 
ating and  keeping  in  repair  canals  and  other  public  works. 


Appropriations — 0)ntinued. 

1897,  $66,021.78 

1898,  68,868.07 

1899,  59,284.97 

1900,  63,355.95 

Total,  557,829.63 
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TENNESSEE  RIVER,  TENN.— MI7MnLE  SHOALS  CANAL,  (oper^ 

allng  and  care)— Continued. 


Commerce. 

About  14,300  t  of  freight,  valued  at 
$295,000,  carried  through  the  canal  during 
the  calendar  year  1899,  1900,  463. 

Contracts. 

189B-9S.  C.  J.  Halter,  fresh  meat, 
J.  T.  Jones,  provisions,  96,  2049;  97, 
2300;  98,1929. 

1899.  Grow  Bros.,  fresh  meat;  Har- 
rison Bros.,  provisions,  99,  2292. 

1900.  0.  J.  Halter,  fresh  meat  and 
provisions,  1900,  2938. 

Englneen. 

Chief  or  Engtnvbbs.  Reports,  98, 
310;  94,  284;  96,  313;  96,  271;  97,  351; 
98,  344;  99,  406;  1900,  463. 

Enginbebs  in  Charge: 

Capt.  G.  W.  Goethals,  1891-94.  Re- 
ports, 98,  2431;  94,1828. 

Capt.  T.  A.  Bingham,  1895.  Report, 
95,  2305. 

Capt.  D.  C.  Kingman,  1896-.  Reports, 
96, 2043;  97, 2296;  (Maj. )  98, 1925;  99, 
2289;  1900,  2934. 

Assistant.  8.  B.  Williamson.  Re- 
ports, 97,  2301;  98,  1930;  99,  2293; 
1900,  2939. 

Operations. 

1899-93.  38,964 c.  y. dredged;  about 
1,500  drift  logs  removed,  and  broken  bank 
repaired,  98,  2432, 2433. 

1893-94.  42,800c.  y.  dredged;  1,275 
drift  logs  removed,  and  miscellaneous 
work  done,  94,  1829, 1830. 

1894-95.  26,295  c.  y.  dredged  and  a 
part  of  the  canal  widened  where  it  was 
difficult  for  boats  to  pass;  large  number 
of  drift  logs  removed;  repairs  made,  and 
miscellaneous  work  performed,  95,  2306- 
2309. 

1895-96.  7,880  c.  y.  dredged;  dry 
dock  under  construction,  and  work  simi- 


lar to  that  of  preceding  years  performed, 
96  2044-2047. 

i  896-97.  61,550  c.  y.  dredged;  drv 
dock  completed,  and  miscellaneous  work 
done,  97,  2299. 

1897-98.  Gates  at  11  locks  painted 
after  bein^  scraped  by  sand  blast;  oroken 
dam  repaired;  about  11,000  c.  y.  dredged, 
and  much  misoellaneooa  work  done,  98, 
1726, 1727. 

1898-99.  All  of  the  lock  gates 
cleaned  and  repainted;  about 40,000  c  y. 
dredged,  and  other  work  done,  99,  2295. 

1899-1900.  About  59,200  c  y. 
dredged,  and  various  repairs  made  to 
plant,  1900,  2935. 

Pliyttcal  characterlHica. 

Greneral  description  of.  98,  1930. 

Rainfall  and  floods  oamaging  works, 
98,  2432, 2433;  97.  2297;  93,  1926. 

15  streams  of  varying  size  flow  into  the 
canal  and  bring  lai^  quantities  of  sedi- 
ment, 97,  2298. 

Projects. 

This  work  includes  the  care  and  opera- 
tion of  11  locks,  1  steel  aqueduct,  16 
miles  canal  trunk  and  embankment,  30 
miles  telephone  line,  15  miles  of  R.  R. 
and  R.  R.  plant,  a  large  plant  including 
dry  dock,  sawmill,  machine  shop,  and  19 
other  buildings,  and  dredging  plant,  97, 
2297. 

Authority  was  given  in  1895  to  con- 
struct a  dry  dock  between  locks  Noe.  6 
and  7,  at  a  cost  not  to  exceed  $3,000,  to 
furnish  a  place  for  repairing  United  States 
plant,  96,  2047. 

A  special  allotment  of  |2,000  was  made 
in  1897-98  for  repair  of  partly  destroyed 
dam  between  Browns  Islaud  and  lock  A, 
98,  1926, 1927. 

Unit  cost  of  operating  and  caring  for 
locks,  etc. ;  for  dredging  and  maintenance 
of  canal  trunk  and  embankment,  98, 19^. 


TfilVlVESSEi:  RIYER— CAMAL..     {See  Hiwaasee  River,  Term.) 

TEN8A8  RITER.     (See  Macon  Bayou,  La.) 

TEMSAS  RIVER  AMD  RAYOU,  MACOIV,  LA. 


Appropriations— Continued. 

1896,  15,000,  96,  1612. 
1899,   4,000,  99,  2008. 

Total,  40,000. 

Commerce. 

Description  of  Bayou  Macon;  unim- 
portant, 95,  1977. 

oFor  TexLBas  River  only. 

ft  By  act  July  5, 1884,  improyement  of  Bayou  Maoon,  La.,  was  united  with  that  of  the  Tensas  River. 
84.  400:  86,  1604. 


Appropriations. 

1881,  a|3,000,  81,  1423. 

1884,  ^  4,000,  84,  1332. 

1886,  4,000,  86,  1356. 

1888,  5,000,  88,  1356. 

1890,  5,000,  90,  1889. 

1892,  5,000,  92,  1619. 

1894,  5,000,  96,  1925. 
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TEM§AS  RITER  AMD  BATOU,  IIIACON,  L.A.-Oontmued. 


The  average  oommeroe  for  the  last 
eleven  years,  14,106 1.  annually,  valaed 
at  1564,500,  1900,406. 

Contracts. 

1984.  Wooton  &,  Brondwav,  re- 
moval of  obetmctionfl,  |125  per  mile,  86, 
1504. 

En^tneen. 

Chibp  of  Ekginbebs.  Beports,  81, 
212,  213;  82,  209;  88,  218;  84,  223;  86, 
236;  86,  232;  87,  197;  88, 180;  89,  211; 

90,  190;  91,  241;  92.  233;  98,  263;  94, 
244;  96,  273;  96,  238;  97,  304;  98,  295; 
99,  354;  1900,  406. 

Enginebbs  in  Chabge: 

Maj.  W.  H.  H.  Benyaard,  1880-82.  Be- 
ports, 81,  1422, 1457;  82, 1559. 

Capt.  A.  M.  Miller,  1882-84.  Beports, 
88,  1160;  84,  1331. 

Capt.  E.  Beigland,  1884-87.    Beports, 

86,  1504;  86,  1355. 

Capt.  J.  H.  Willard,  1887-99.  Beports, 

87,  1463;  88,  1354;  89,  1605;  90,  1888; 

91,  1989;  92,  1617;  98,  2018;  94,  1479; 
96,  1923,  1974;  (Maj.),  96,  1611;  97, 
1920;  98,  1616;  99,  2006. 

Maj.  T.  L.  Casey,  1900.  Beport,  1900, 
2517. 

Assistant.  H.C.Wilson.  Beport, 81, 
1458. 

Operations. 

l§§l-§9.  695  snags  and  697  leanmg 
trees  removed,  82,  1557. 

ll!l§4-S5.  1,193  ]o^  and  snags  re- 
moved from  Tensas  Biver  by  contract, 
86,  1504. 

l§86-§7«  Obstructions  in  Bayou 
Macon  removed  from  Floyd's  to  junction 
with  Tensas  Biver,  87,  1464. 

l§87-§8.  330  snags  removed  from 
the  channel,  and  392  shore  sni^  and 
leaning  trees  cleared  from  the  banks,  88, 
1355. 

19§§-§9.  1,939  snags  and  logs  re- 
moved from  the  channel,  and  5,480  trees 
from  the  banks,  89,  1605. 

1  §9 1-93.  875  snags,  1,512  stumps, 
and  1,450  short  snags  removed,  and  2,398 
trees  and  logs  cleared  from  the  banks, 
92   1619. 

i  §93^93.  Over  50,000  s.  y.  brush 
and  willows  cut;  and  over  159,000  snags 


and  other  obstructions  destroyed,  98, 
2021. 

1S93-94.  375  s.  y.  brush,  etc.,  and 
about  2,000  obstructions  removed,  94, 
1481. 

1  §94-95.  10,930  s.  y.  brush,  etc., 
and  over  10,000  obstructions  destroyed. 
Over  16,000  obstructions  destroyea  in 
Bayou  Macon.     96,  1925. 

1  §95-96.  Wreck  removed  and  also 
a  few  obstructions,  96,  1612. 

l§97-9§.  2,242  s.  y.  brush  and  wil- 
lows cut,  and  about  1,800  obstructions 
destroyed,  98,  1617. 

l§9§-99.  About  9,000  snags  and 
other  obstructions,  and  35,000  s.  v.  wil- 
lows and  brush  removed  from  Macon 
Bayou,  99,  2007. 

Pliyflcal  characterlitics. 

Description  of ,  81,  1458;  98,  2019;  94, 
1480;  96,  1925;  96,  1612;  97,  1920;  98, 
1617. 

Drift  brought  down  by  floods,  caving 
and  sliding  banks,  and  rapid  growth  of 
timber,  etc.,  adding  obstructions  each 
year,  97,  1921. 

Description  of,  above  Floyd .  This  place 
about  98  miles  from  the  mouth.  96, 1974. 
Part  examined  in  1895  narrow  and  shal- 
low, and  so  filled  with  snags  and  other 
obstructions  as  to  be  unnavigable  at  any 
stage,  96,  1978. 

Projects. 

By  Maj.  Benyaurd,  1880,  removal  of 
snags,  logs,  and  similar  obstructions  from 
the  mouth  to  Dallas,  180  miles;  estimate, 
123,000,  81,  1457,  1461.  Also  the  re- 
moval of  the  same  class  of  obstructions  in 
Bayou  Macon  from  Floyd  to  its  mouth, 
about  130  miles;  estimate,  $17,000,  88, 
1355;  92,  1617. 

By  the  act,  July  5,  1884,  the  improve- 
ment of  Bayou  Macon  was  united  with 
that  of  Tensas  Biver,  84,  400;  86,  1504. 

Surreys. 

Ordered  by  act  of  June  14,  1880,  made 
under  direction  of  Maj,  Benyaurd,  1880, 
81,  1457. 

Examination  of  Bayou  Macon  above 
Floyd,  Ark.,  ordered  by  act  of  Aug.  17, 
1894,  made,  1895,  by  (ipt.  Willard  (re- 
port unfavorable),  96,  1974. 


TERRACEIA  BAT,  FLA.     (See  Manaiee  River. ) 
TERREBOIVNE  BAYOIJ,  L.A.     (See  Black  Terrelxmne  Bayou,  La,) 


Appropriations. 

1880,  110, 000,  80,  1158. 

1881,  a   8,800,  81,  1299. 

1882,  7, 000,  82,  1384. 
1886,  10, 000,  86,  1265. 
1888,   3,000,88,1251. 


Commerce. 

Advantages  to  commerce  from  improve- 
ment, 84, 1280;  86,  1408. 

Amount  of  commerce  benefited,  86, 
1407. 

Contracts. 

H.  A.  Peeler,  construction  of  dredge 
hull,  $5,649,  82,  1383. 


Total,    38,800 
a  Dredge  hull  built  in  1881  from  Joint  appropriationB  of  Bayoua  Terrebonne  and  Black,  89, 1882. 
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TERREBONNE  BAYOIJ,  LA.— Oontinned. 


Engineers. 

Chief  op  Engineebs.  Reports,  80, 
143,  145;  81,  195;  82,  192;  88,  210;  84, 
214;  85,  221;  86,  219;  87,  182;  88, 169; 
89,  197,  202;  90,  178;  91,  224,  229;  92, 
218;  93,  243;  94,  223;  96,  249. 

Engineers  in  Charge: 

Maj.  C.  W.  Howell,  1879-81.  Reports, 
80,  1158,  1179;  81,  1297. 

Maj.  A.  Stickney,  1881-84.    Reports, 

82,  1382;  83,  1125;  84,  1279. 
Capt  T.  Turtle,  1884-85,  85,  1407. 
Maj.  W.  H.  Heuer,  1885-87.     Reports, 

85,  1407;  86,  1264;  87,  1367,  1396. 

Capt.  W.  L.  Fisk,  1888-92.  Reports, 
88,  1250;  89,  1488,  1508;  90,  1745;  91, 
1843. 

Maj.  J.  B.  Quinn,  1891-92,  Reports, 
91,  1823;  92,  1490;  93,  1817;  94,  1360; 
95,  1753. 

Assistants* 

W.  H.  Hoffman.     Report,  80,  1179. 

Lt.  O.  T.  Crosby.  Reports,  87,  1396; 
91,  1844. 

Operations. 

1  § §0-§  1 .  7i  miles  of  channel  below 
Houma  deepened  by  hired  labor  and  use 
of  hired  dredge,  81,  1298. 

l§!«l-»id.  8^  miles  of  channel  38  to 
40  f.  wide  and  4  f .  deep  obtained  by  hired 
lal)or  and  use  of  hired  dredge.  Con- 
struction of  dredge  hull  by  contract.  82, 
1382. 

l§fi3-§3.  4  miles  of  channel  40  f. 
wide  and  6  f.  deep  obtained  by  hired 
lal)or  and  use  of  United  States  dredge, 

83,  1125. 

l§lt«-§7.  164,165  c.  y.  dredged  by 
U.  S.  dredge,  87,  1367. 


Phygteal  characteristics. 

Bayou  11  f.  wide  at  upper  end  of  im- 
provement, 81,  1298. 

Description  of,  93,  1817. 

Permanent  improvement  doubtful  on 
account  of  the  formation  of  shoals  from 
the  silt  that  finds  its  way  into  the  bayou, 
93,  1817. 

Projects. 

By  Maj.  Howell,  1879,  forming  a  1.  w. 
channel  4  f.  deep,  from  Houma  to  a  point 
about  20  miles  below,  by  the  removarof 
overhanging  trees  from  the  right  bank 
and  the  dr^ging  of  shoal  areas.  Esti- 
mated cost,  $18,800.  80, 1158, 1179, 1180. 
Increased  for  dredging,  $15,000,  81, 1298. 
Increased  for  dredging,  $5,000,  82,  1383; 
87,  1367.  Work  not  considered  perma- 
nent, 80,  1158;  82,  1383;  87,  1368. 

In  1887  the  project  for  the  improve- 
ment of  the  bayou  was  completed  at  a 
cost  of  $35,000— $3,000  within  the  esti- 
mate, 90,  1745;  92,  1490. 

§ur¥eys. 

Ordered  by  act  of  Mar.  3, 1879,  79, 112; 
80, 145.  Examination  made  under  direc- 
tion of  Maj.  Howell,  1879,  80,  1179. 

From  Houma  to  Thibodeaux,  ordered 
by  act  of  Aug.  5,  1886;  made  under  direct 
tion  of  Maj.  Heuer  (report  unfavorable), 
87,  1396. 

Examination  of  the  bayou  above  Houma 
ordered  by  act  of  Aug.  11,  1888;  made-, 
1889,  under  direction  of  Capt  Elsk  (re- 
port unfavorable),  89,  1508. 

Examination  of  the  bayou  from  Houma 
to  Thibodeaux  ordered  by  act  of  Sept.  19, 
1890;  made,  1890,  under  direction  of  Capt 
Fisk  (report  unfavorable),  91,  1843. 


TEXAS  CITY.     (See  Galveston  Harb&r  to  Texas  Ciiy,  Tex. ) 
THAHIES  RIYER,  COM W.«     (See  New  Lond(m  Harbor  and  Shaim  Cove,  Omti, ) 


Appropriations. 

1821,    $150,  79,  333. 
1829,     150,  act  Mar.  2. 

1836,  10,000,  66,  ii,  29;  78, 983;  79, 

334. 

1837,  20,000,  66,  ii,  29;  78,  983;  79, 

334. 

1838,  10,000,  66,  ii,  29;  78, 983;  79, 

334. 
1866,   10,000,  66,  19;  70,  448;  71, 

749,  750;  79,  334. 
ifiA7     /36,000\7O,  448;  71,  749,  750; 
^^^'    \36,000/         79,  334. 

1871,  15,000,  71,  748;  72,  82;  73, 

983;  79,  334. 

1872,  10,000,  72,  82,  827;  79,  334. 

1878,  10,000,  78,  51,  398;  79,  334. 

1879,  12,000,  79,  57,  335. 


Appropriations — Continued. 

1881,     $30,000,  81,  589. 

35,000,  82,  604. 

25,000,  84,637. 

22,500,  86,  632. 

60,000,  88,525. 

20,000,  90,  603. 

30,000,  92,  655. 

12,500,  95,  765. 

12,000,  96,  688. 

20,000,  99,  115( 


1882, 
1884, 
1886, 
1888, 
1890, 
1892, 
1894, 
1896, 
1899, 


Total,  448,800 

Commerce. 

Benefits  of  improvement,  66,  iv,  198; 
78,  396. 

Commercial  importance  of  river,  71, 
755;  78,  396. 


1880,    &  22,500,  80,  443. 

a  Survey  .—Report  Feb.  18, 1880,  estimate  972,650.    (H.  Doc.  No.  482,  56th  Cong.,  2d  sess.) 

bPart  of  925,000, 92,600  ol  which  was  to  be  applied  to  removal  of  shoal  at  New  LondoD,  81.  685. 
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Contracts. 

1S67.  E.  A.  Bill,  dredging,  45  cents 
per  c.  v.,  67,  448;  71,  551. 

1S71.  £.  R.  Seward,  dredging,  20 
cents  per  c.  v.,  72,  827;  78,  983;  con- 
tract extended,  72,  827. 

1§73.  £.  K.  Seward,  dredging,  19 
cents  per  c.  v.,  72,  828;  79,  SM. 

1§7§*  Morris  &  Cumings  Dredging 
Co.,  dredging,  15  cents  per  c.  y.,  79',  331. 

1§79«  Morris  &  Cumings  Dredging 
Co.,  dredging,  28  c^nts  per  c.  y.,  80, 443. 

1§§0.  W.  Flannery,  dredging,  23 
cents  per  c.  v.,  81,  590. 

1881.  W.  Flannery,  dredging,  27 
cents  per  c.  y.,  annulled  after  repeated 
failures  to  complete,  82,  605. 

1§83.  F.  K.  Ballon,  stone,  $1.19 
per  t,  82,  605.  F.  K.  Ballon,  stone-dike 
construction,  |1. 25  per  t. ,  84, 637.  Hart- 
ford Dredging  Co.,  dredging,  14}  cents 
per  c.  v.,  84,  637.  F.  K.  Ballou,  pile  and 
stone-aike  construction,  $8  perl,  f.,  84, 637. 

1884.  C.  H.  Edwanls,  stone-dike 
construction,  $1.07  per  t.,  85,  640. 

1887.  J.  A.  Boiiker,  stone-dike  con- 
struction, 98  cents  per  t.,  87,  584.  Hart- 
ford Dredging  Co.,  dredging,  12  cents  per 
c.  v.,  87,  585. 

1 8 8 8.  Hartford  Dredging  Co. ,  dredg- 
ing, 19  cents  per  c.  v.,  88,  525. 

1889.  Hartford  Dre<lging  Co. ,  dredg- 
ing, 15.7  cents  per  c.  y.,  89,  658.  E. 
Brainard,  dredging,  18.9  cents  per  c.  y., 
89,  658. 

1890*  S.  &  E.  Belden,  riprap  stone, 
96  cents  per  t.;  flat  stone,  $1.13  per  t., 
90,603. 

1891.  E.  Brainard,  dredging,  24} 
cents  per  c.  v.,  91,  745. 

1 893.  Hartford  Dredging  Co. ,  dredg- 
ing, 24}  and  16  j^^  cents  per  c.  y.,  s.  m. 
($24,485),  93.  906. 

1894.  J.  H.  Fenuer,  dredging,  9  and 
16  cents  per  c.  y.,  s.  m.  ($11,000),  95,  765. 

1 896.  Newburg  Dredgi  ng  Co. ,  dredg- 
ing, 14  cents  per  c.  y.  ($8,400),  97,  947. 

1 899.  F.  H .  Brainard ,  dredging,  1 1  ^^ 
cents  per  c.  y.  ($15,989.50)  (annulled), 
99,  1156;  1900,  1325. 

1900.  T.  A.  Scott,  dredging,  13^ 
cents  per  c.  y.,  1900,  1325. 

Defense. 

Forts  Trumbull  and  Griswold  located 
near  the  mouth  of  the  river,  77,  212. 

Documents.    (Not  published  m  re- 
ports.) 
Keport  of  Gen.  Delafield,  dated  Feb. 

14,  1868,  71,  749. 

Eniiineers. 

Chief  of  Engineebs.  Beports,  66,  3, 
ii,  41,  iii,  19,  29;  67,  44;  68,  67;  69,  58; 
70,  75;  71,  84;  72,  82;  78,  90;  77,  46, 

a  Early  operations  mentioned,  66,  3.  iv,  196;  71.  751;  73.  983,  79, 888. 


78,  61;  79,  57;  80,  77;  81,  90;  8d,  91 
83,  85;  84,  92;  85,  81;  86,  82;  87,  43 

88,  45;  89,  56;  90,  51;  91,  63;  99,  67 
98,  72;  94,  64;  95,  74;  96,  72;  97,  85 
98,  89:  99,  102;  1900,  117. 

Board  of  Engineers.  Convened  at 
New  York  Mar.  14,  1882,  to  report  upon 
project  of  Mai.  Barlow  for  improvement 
of  the  Upper  Thames.  Report,  82,  606. 
(Col.  Z.  B.  Tower. ) 

Engineers  in  Charge: 

Capt.  D.  C.  Houston,  1866-70;  66,  41. 
Reports,  66,  iv,  195, 197;  67,448;  (Maj.) 
68,  747,  752;  69,  408. 

Maj.  G.  K.  Warren,  1870-77.  Reports, 
70,  448;  71,  748;  72,  827;  78,  981. 

Maj.  J.  W.  Barlow,  1877-83.  Reports, 
77,  210;  78,  394;  79,  331;  80,  441;  81, 
588*  82  601. 

Lt.  Col.  W.  McFarland,  1883-86.  Re- 
ports, 88,  503;  84,  636;  85,  638. 

Lt.  Col.  D.  C.  Houston,  1886-92.  Re- 
ports, 86,  629;  87,  582;  (Col.)  88,  521; 

89,  654;  90,  600;  91,  742;  92,  652. 
Lt.  Col.  H.  M.  Robert,  1893-95.     Re- 
ports, 98,  901;  94,  624;  (Col.)  95,  760. 

Maj.  H.  M.  Adams,  1896.  Report.  96, 
684. 

Maj.  S.  8.  Leach,  1897-.  Reports,  97, 
946;  98,  947;  99,  1155;  1900,  1325. 

Assistants: 
Capt.  A.  H.  Holgate,  70,  74. 
H.  A.  Judson.     Report,  71,  750. 
H.  A.  Bentley.     Report,  78,  982. 

Estimaten.     (See  Planji  and  Projects. ) 

By  Maj.  Houston,  dredging,  removal 
of  old  piers,  and  repairs,  $42,8^9,  66,  iv, 
197.     Increased,  68,  752. 

Bv  H.  A.  Judnon,  aggregate  for  dredg- 
ing,'$33,079.62,  71,  753,754. 

By  Maj.  Barlow,  dredging  a  channel 
from  Indian  Point  to  Norwich  14  f.  deep, 
$75,000;  for  channel  11  1.  in  depth, 
$39,600,  78,  395.  For  improvement  of 
Thames  River  near  New  London,  $6,800, 
78, 397 ;  aggregate,  $81 ,000,  78, 598.  For 
increasing  width  and  depth  of  channel, 
$164,000,  79.  57,  332. 

Legifal  proceedlni^s. 

In  1893-94  the  Department  of  Justice 
made  the  owner  of  a  wharf  take  up  a 
part  of  the  wharf  that  had  been  built  be- 
yond the  harbor  line  of  Shaws  Cove,  94, 
627 

Operatf  on8«  a 

l§dl.  Obstructions  placed  in  the 
river  during  the  war  of  1812  removed,  79, 
333.  Canal  cut  across  a  bend  m  the  She- 
tucket  River,  causing  great  damage  to 
the  Thames  River  navigation,  66,  iv,  196; 
71   752. 

i§60-«7.  14,820  c.  y.  dredged,  67, 
45,  148. 
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1S67~4I8.  67,201  c.  y.  dredged,  68, 
67,  747. 

1S6§~4I9.  Dredging  channel  to  14  f. 
in  depth,  69,  58,  408. 

1871-73.  46,464  c.  y.  dredged,  72, 
827 

1873-73.  37,604  c.  y.  dredged.  78, 
987. 

1878-79.  66,000  c.  y.  dredged,  79, 
57,  331. 

1879-80.  38,614  c.  y.  dredged  from 
channel  through  the  shoals,  80,  441. 

1889-81.  9,387  c.  y.  dredged  from 
the  bar,  81,  588. 

1881-89^  6,596  t.  riprap  stone 
placed  in  training  wall,  extending  the 
same  7501..  82,  602. 

1883-83.  10,612  t.  stone  placed  in 
dike,  extending  same  1,620  f ;  63,192 
c.  y.  dredged,  88,  504. 

1883-84.  41,819  c.  y.  sand  dredged 
from  channels;  training  wall  completed, 
84,  636. 

1884-85.  11,264  t.  stone  placed  in 
2,500  1.  f.  of  training  wall,  86,  640. 

1885-86.  East  dike  completed  by 
addition  of  691  t  riprap;  8,000  t.  stone 
delivered  in  the  Rolling  Mill  dike,  86, 
630. 

1886-87.  4,479  t.  stone  placed  in 
the  Rolling  Mill  dike;  repairs  to  the 
Mohegan  pile  dike,  87,  582. 

18§7-»8.  6,542  t.  stone  delivered, 
completing  1,513  1.  f.  of  dike;  37,953  c.  y. 
dredged,  88,  523. 

1888-89.  222,392  c.  y.  dredged,  89, 
656. 

1889-90.  50,421  c.  y.  dredged;  894 
t.  stone  and  247  t.  riprap  delivered,  90, 
601,602. 

1890-91.  28,414  c.  y.  dredged,  91, 
744. 

1891-93.  73,419  c.  y.  dredged,  92, 
654. 

1893-93.  89,420  c.  y.  dredged,  93, 
904. 

1893-94.  37,715  c.  y.  dredged,  94, 
627. 

1895-96.  60,728  c.  y.  dredged,  96, 
687. 

1896-97.  32,797  c.  y.  dredged,  97, 
946. 

1897-98.  60,446  c.  y.  dredged,  98, 
947. 

1899-1900.  106,936  c.  y.  dredged, 
1900,  1326. 

Physical  characteristics. 

Tides  of  Thames,  72,  830. 

Plans.    (See  Estimates  and  Projects. ) 

By  Maj.  Houston,  to  increase  width  of 
channel, remove  sunken  trees,etc. , 68, 753. 
By  H.  A.  Judson,  (1)  removal  of  the 
middle  ground  to  a  depth  of  14  f. ;  (2)  to 
obtain  a  channel  connecting  the  deep- 
water  channel  west  of  the  middle  ground 
with  that  below  coal  yards;  (3)  to  ob- 


tain channel  from  the  upper  rolling  mill 
to  and  beyond  Bushneils  Beef;  (4)  to 
obtain  chumel  over  the  Haycocks,  71, 
763,  764. 

Private  and  corporate  ^work. 

In  1836^36  $3,679  was  expended  by 
private  enterprise  with  the  privilege  of 
collecting  tolls  on  the  river,  79,  334. 

Projects.    (See  Estimates  and  Plans. ) 

The  first  definite  project  for  improving 
the  river  was  that  of  1836,  which  i>ro- 
posed,  by  dredging  and  the  coostmction 
of  wing  dams,  to  provide  a  channel  100  f. 
wide  and  14  f.  deep  at  h.  w.;  the  desired 
results  were  obtained,  but  the  shoals  sub- 
sequently re-formed,  78,  983;  86,  630. 

The  project  of  1866  proposed  the  re- 
formation, by  dredging,  of  a  channel  100  f. 
wide  and  14  f.  deep  at  h.  w.  across  the 
bars  below  Norwicn;  estimate,  $66,000, 
66,  iv,  197;  68,  752;  78,  983. 

In  1878  the  project  was  modified  to  pro- 
vide for  a  channel  100  f .  wide  and  14  f. 
deep  at  1.  w.  from  Indian  Point  to  Nor- 
wich; estimate,  $75,000,  78,  395,  398. 
Increased  in  1880  for  removal  of  Middle 
Grounds  at  Norwich  to  $101,000, 80, 442. 

In  1882  the  project  was  further  modified 
so  as  to  provide  for  increasing  the  width 
of  the  cnannel  to  200  f.  over  the  first 
3i  miles  below  Norwich,  together  with 
the  construction  of  training  walls  if  necee- 
sarv  for  the  rectification  of  the  river;  esti- 
mate, $208,080,  82,  603;  87,  582. 

In  1888  the  project  was  further  extended 
to  secure,  by  dredging,  a  16-f.  channel 
up  to  AUyns  Point,  and  a  14-f.  channel 
from  AUyns  Point  to  the  end  of  the  exist- 
ing improvement;  this  increased  the  total 
estimate  to  $248,280,  making  the  present, 
1889,  estimate  for  completion  $95,600,  and 
increasing  the  estimate  for  annual  main- 
tenance to  $8,000,  89,  666;  92,  654. 

By  act  of  1892  forexpenditur©of  $10,000 
for  improvement  of  ShawsOove  bydi^edg- 
ing,  93,  904. 

Siurreyf. 

$160  appropriated  for  survey,  1829,  79, 
333. 

Of  Thames  River  for  3  miles  below 
Norwich,  Conn.,  1866,  66,  iv,  197. 

By  J.  A.  Judson,  18iS8,  under  direction 
of  Maj.  Houston,  79,  334. 

Of  Thames  River  by  J.  A.  Judson,  1870. 
Report,  71,  750. 

By  H.  A.  Bentley,  1872,  from  Norwich 
to  doopers  Point,  79,  334. 

Harbor  lines  were  established  by  the 
Secretary  of  War  in  Shaws  Cove  in  1893» 
94,  626. 
Maps: 

Of  Thames  River,  Conn.,  66,  i. 

Of  the  river  from  "Norwich  to  Indian 
Point,  79,  332. 

82,  606;  84,  636;  85,  640;  89,  666; 
98,  904;  94,  628. 
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THIRD  UATEM.    (See  Tred  Aixm  River,  Md. ) 

THOHASTOIV  HAKBOR,  ME.    (See  Ecul  ThomasUm,  Georgw,  and  SL  Georges 

rivers.) 

THREADHATEN  CREEK.     (See  Tred  Avcm,  Md.) 

TKREE  FORKS.     {Be»  Mx990uri  River,) 

TfMREEMDLE  CREEK,  NT.  T.     (See  Jamaica  Bay—CbmeUs  Landing. ) 

THREEHII.E  HARBOR,  IjONG  I§JLAlf D,  N.  Y. 


Commerce. 

Deecription  of,  1900,  1445. 

Engineers. 

Chief  of  Enoinbsrs.  Reports,  00, 142 ; 
1900,  161. 

Enoinber  in  Charge.  Maj.  H.  M. 
Adams,  1900.    Report,  1900,  1454. 


Physical  characteristics. 

Deflcription  of,  1900,  1454. 

Survey. 

Examination,  ordered  by  act  of  Mar.  3, 
1899,  made,  1899,  by  Maj.  Adams  (report 
unfavorable),  1900,  1455. 


THREE1IIL.E  RAPIOS.     (See  Columbia  River,) 

THUNDER   BAY    HARBOR    AND    RITER,    MICH.      (See   Alpena 

Harbor. ) 


Appropriations. 

1890,  $10,000,91,2767. 
1892,  10, 000,  92,  2453. 
1894,  4,000,96,2827. 
1896,      2, 500,  96,  2726. 


Total,  26,500 

Contracts. 

1§89.  Carkin,  Stickney  &  Cram, 
dredgine,  40  cents  per  c.  y.,  89,  2246. 

1 89 1 .  Bay  City  Dredging  Co. ,  dredg- 
ing, 19  cents  per  c.  y.,  91,  2767. 

1899.  S.  O.  Dixon,  dredging,  13i 
cents  per  c.  y.  ($5,737.09),  1900,  3977. 

Enn^lneers. 

Chief  of  Engineers.  Reports,  88, 
262;  89,  310,  319;  90,  278;  91,  348,  350; 
92,  335;  93,  381;  94,  254;  95,  389;  96, 
345;  97,  441;  98,  430;  99,  511;  1900, 
575. 

ENdlNEBRB  IN  ChAROB: 

Col.  O.  M.  Poe,  1883-92.  Reports,  88, 
1961;  89,  2245,  2288,  2289;  90, 2722;  91, 
2765,  2768;  92,  2450,  2452. 

Maj.  W.  Ludlow,  1893.  Report,  98, 
2922. 

Lt.  Col.  G.  J.  Lydecker,  1894-.  Re- 
ports, 94,  2241;  96,  2826;  96,  2725;  97, 
3011;  98,  2578;  99,  2983;  1900,  3975. 

Operations. 

1888>89.  5,290  c.  y.  dredged,  89, 
2286. 

1889-90.  5,254  c.  y.  dredged,  90, 
2722. 

1890-91.  6,871  c.  y.  dredged  from 
the  harbor  and  7,421  c.  y .  from  the  river, 
91,  2766,  2769. 


1891-99.  17,083  c.  y.  dredged  from 
the  harbor,  33,370  c.  y.  dredged  from 
the  river,  92,  2452. 

1893-93.  10,770  c.  y.  dredged,  98, 
2923. 

1893-94.  9,360  c.  y.  dredged,  94, 
2241. 

1899-1900.  42,497  c.  y.  dredged, 
1900,  3976. 

Physical  characteristics. 

Description  of,  89,  2289. 
Shoaling,    slowly,    99,  2984;    1900, 
3976. 

Projects. 

By  Maj.  Harwood,  1881,  excavation  of 
an  entrance  channel  14  f.  deep  from  the 
bay  into  the  river;  estimate,  $25,000,  81, 
2244;  84,  2037.  Project  completed  in 
1884,  87,  2249. 

In  1888  Col.  Poe  recommended  the  re- 
dredging  of  the  partly  deteriorated  chan- 
nel to  16  f.;  estimate,  $34,511,  88, 1961; 
91,  2765. 

In  1889  Col.  Poe  proposed  the  improve- 
ment of  Thunder  Bay  River  by  excava- 
ting a  16-f.  channel,  with  a  width  vary- 
ing from  50  to  200  f.,  extending  from  the 
mouth  to  1  mile  above,  requiring  the 
dredging  of  109,356  c.  y.;  estimate, 
$36,087.48,  89,  2290. 

Surreys. 

Survey  of  Thunder  Bay  River,  Alpena, 
Mich.,  for  a  16-f.  channel  from  the  mouth 
to  1  mile  above,  ordered  by  act  of  Aug. 
11,  1888,  made,  1889,  under  direction  of 
Col.  Poe,  89,  2288. 

Minor  surveys,  97,  3011;  99,  2984. 

Maps.    89,  2290. 
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THUNDERBOLT  RIVER,  OA.     (See  Si,  Augwtim  Creek. ) 

TICKFAIV  RIYER  Al«]>  ITS  TRIBUTARIES,  Ut.    (See  Naialbamf 

River f  La.) 


Appropiiatlont. 

1881,  $2,000,  81, 

1882,  2,000,  82, 
2,000,  86, 
1,000,  88, 
1,000,  90, 
1,000,  92, 
1,000,  96, 
1,000,  96, 
1,000,  99, 


1886, 
1888, 
1890, 
1892, 
1894, 
1896, 
1899, 


1285. 
1377. 
1245. 
1246. 
1740. 
1485. 
1746. 
1489. 
1836. 


Total,  12,000 

Commerce. 

Description  of,  95,  1787. 

Contracts. 

1 8§ I.  W.  Fagan,  removal  of  obetrac- 
tioDS  for  a  distance  of  16  miles,  $80  per 
mile,  82,  1377. 

1§96.  J.  Camors,  hire  of  l)oat  and 
crew  for  removal  of  aquatic  plants  from 
streams,  $28  i>er  day,  97,  1755. 

1899.  G.  T.  Wibel  &  P.  Usner,  fur- 
nishing boat,  labor,  and  material  for 
snag^ng,  $29.50  per  day  of  eight  hours 
($899.75),  99,  1836. 

Enfilneers. 

Chief  of  Enoineerb.    Reports,  80, 145 ; 

81,  193;  82,  190;  88,  208;  84,  211;  85, 
217;  86,  215;  87,  181;  88, 167;  89,195, 
202;  90,  176;  91,  222;  92,216;  93,240; 

94,  221;  95,  246,  260;  96,  216;  97,  279; 
98,  270;  99,  319;  1900,  362. 

Enuineebs  in  Charge: 

Maj.  C.  W.  Howell,  1879-81.  Report, 
80   1182 

Capt.  VV.  H.  Heuer,  1881-87.  Reports, 
81, 1284;  (Maj.)  85, 1396;  86, 1244;  87, 
1362. 

Maj.  A.  Stickney,  1882-85.     Reports, 

82,  1376;  83,  1110;  84,  1271. 

Capt.  W.  L.  Fisk,  1888-91.  Reports, 
88,  1246;  89,  1483,  1530;  90,  1739. 

Maj.  J.  B.  Quinn,  1891-99.  Reports, 
91,  1819;  92,  1484;  93,  1810;  94,  1352; 

95,  1744,  1786;  96,  1488;  97,  1753;  98, 
1465;  99,  1835. 

Maj.  H.  M.  Adams,  1900.  Report, 
1900,  2241. 

Assist  A  ^^tb  * 

H.  C.  Collins.  Reportf^,  80, 1183;  84, 
1271. 

Lt.  O.  T.  Crosby.     Report,  87,  1363. 

Operations. 

l§§l-§3.  16  miles  of  river  cleared 
of  obstructions,  82,  1377. 

1  §§3-§4.  180  logs' and  snags  and  791 
trees  removed,  clearing  20  miles  of  river, 
84,  1271. 


1SS6-S7.  Obetractioiifl  cleared  from 
navigable  tributaries,  87,  1362. 

1 8  §  7-88.  Snags  and  obstructions  re- 
moved, 88, 1246. 

1888-80.  Removal  of  obetructions 
with  Unfted  States  plant  continued,  89, 
1483. 

1891-99.  83  snags  and  14  logs  re- 
moved from  the  channel  and  103  trees 
cleared  from  the  banks,  92,  1484. 

1893-93.  About300snag8and  other 
obstructions  removed,  98, 1810. 

1894-99.  About  1,500  snags  and 
other  obstructions  removed,  95,  1745. 

1896-97.  Unavailing?  efforts  made 
to  clear  the  rivers  of  hyacinths,  97, 1754. 
i  1 899- 1 900.  Channel  cleared  of  ob- 
structions for  a  distance  of  13  miles  from 
the  mouth,  and  obsructiona  removed 
from  the  mouth  of  the  Nataibany,  1900, 
I  2242. 

Physical  cliaracterlttiefl. 

Description  of,  80,  1183;  95,  1787. 

The  nver  flows  into  Lake  Maurepas, 
La.,  and  is  navi^ble  for  a  distance  of 
about  40  miles.  The  principal  tributary, 
the  Nataibany,  is  navigable  for  about  25 
or  30  miles.    95,  1787. 

Aquatic  plants  an  obstruction  to  navi- 
gation, 97,  1753. 

Plans.    ( See  Projects, ) 

After  examination  in  1889  Capt  Fisk 
did  not  consider  the  stream  worthy  of 
improvement  beyond  that  contemplated 
in  existing  project,  89,  1531. 

Projects.    (See  PUms.) 

By  Maj.  Howell,  1880,  improvement 
of  the  Tickfaw  River  from  Van  Boren 
Place  to  Nataibany  and  Ponchatoula 
River,  a  distance  of  45  miles,  by  removal 
of  snags,  logs,  and  similar  obstructions: 
estimate,  110,230,  80,  1184;  92,  1484. 

In  1893  Maj.  Quinn  estimated  it  would 
cost  $1,000  annually  for  maintenance,  98, 
1811. 

By  Maj.  Quinn  in  1896-97  for  removal 
of  aquatic  plants  from  the  streams,  97, 
1753. 

By  Maj.  Quinn,  1899,  subproject  for 
removing  obstructions  in  the  streams  as 
far  as  funds  would  permit,  99,  1835. 

Surreys. 

Survey  ordered  by  act  of  Mar.  3,  1879, 
made,  1880,  under  direction  of  Maj. 
Howell,  79,  112;  80,  1182. 

Examination  ordered  by  act  of  Aug. 
17,  1894,  made  by  Maj.  Quinn  in  that 
year  (report  favorable),  95,  1786. 
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TICOIVDEROOA  RIYER,  N.  T. 


Appropriations. 

1881,  $5,000,  81,  726. 

1882,  6,000,  82,  714. 
1886,     2,000,  86,  350. 
1888,     2,500,  88,  2102. 
1890,     ^000,  90,  2883. 

Total,  16,500 

Contractu. 

18§3.  L.  Whitney,  dredging,  22  cents 
per  c.  y.,  82,  714. 

1§S4.  C.  H.  De  Lano,  dredging,  20 
cents  per  c.  y.,  84,  2160. 

Eniiineerft. 

Chief  of  Enoikbers.  Report,  80,  90; 
81,  114;  82,  115;  88,  325;  84,329;  86, 
356;  86,  350;  87,  316;  88,  289;  80,  342; 
90,  309;  91,  387;  92,  365;  93,  418;  94, 
391;  96,428. 

Engineers  in  Charge. 

Lt.  Col.  N.  Michler,  1880-82.  Report, 
81.  726. 

Maj.  G.  L.  Gillespie,  1882-83.  Report, 
82   713 

Lt.  Col.  H.  M.  Robert,  1883-85.  Re- 
ports, 83,  1960;  84,  2160. 

Maj.  M.  B.  Adams,  188&-92.  Reports, 
86,  2310;  86,  1905;  87,  2410;  88,  2101; 
89,  2451;  90,  2882;  91,  2936;  92,  2613. 

Capt.  S.  S.  Leach,  189a-95.  Reports, 
93,  3200;  94,  2498;  96,  3240. 


Ajwbtamt.  D.  White.  Report,  81; 
727. 

Operations. 

1§§1-S3.  Channel  42  f.  wide  and  6 
f.  deep  dredged  from  the  lake  to  CaaseyB 
Wharf,  82,  713. 

l§§3-§3.  14,981  c.  y.  dredged  from 
the  channel,  88,  1960. 

l§§7-§§.  10,870  c.  y.  dredged,  88, 
2101. 

1  §89-99.  15,418  c.  y.  dredged,  89, 
2451. 

1991-93.  8,132  c.  y.  dredged,  92, 
2613. 

Projects. 

By  Lt.  Col.  Michler,  1880,  improvement 
of  Ticonderosa  River  by  excavating  a 
channel  100  f.  wide  and  8  f.  deep  fl*om 
the  8-f.  curve  in  Lake  Champkdn  to  the 
railroad  bridge,  thence  60  f .  to  the  foot  of 
the  falls  at  Ticonderoga;  also  to  widen  the 
channel  in  front  of  Cassey  and  Bishops 
docks  to  100  f.  and  to  extend  a  cat  100  L 
wide  diagonally  across  the  basin;  esti- 
mate, $42,516,  81,  728,  729;  92,  2613. 

Surreys. 

Ordered  by  act  of  Jane  14, 1880,  made, 
1881,  ander  direction  of  Lt.  Col.  Michler, 
81,  726. 

Maps.    87,  2411. 


TIORE  BAYOIJ.     (See  CfutvrmU,  La.) 
TIL.L.A9IOOK  BAR  AND  BAY,  ORBG. 


Appropriations. 

1888,  $5,200,  88,  300. 
1890,  500,  90,  2980. 
1892,  15,000,  92,  2702. 
1894,  16,000,  96,  3385. 
1896,  17,000,  96,  3245. 
1899,  25,000,  99,  3215. 


Total,78,700 

Commerce. 

Description  of,  91,  3201;  98,  3008. 

In  1897  it  was  believe<i  that  the  condi- 
tion of  the  channel  in  no  way  hindered 
the  development  of  the  commerce  in  ex- 
istence then,  98,  3008. 

Contractu. 

1§§9.  R.  L.  Hall,  brush  and  stone 
dike  construction,  $2  per  running  f.,  89, 
2522. 

1S09.  J.  E.  Howard,  dike  construc- 
tion: piles,  8  cents  per  1.  f. ;  lumber,  $12 
per  Mf. ;  bolts  complete,  16  cents  each; 
spikes  and  wire,  4  and  3J  cents  per  lb. ; 
brush,  $2.50  per  cord;  stone,  58  cents 
per  t.  ($7,514),  93,  3369. 

1995.  C.  Ewiner,  dike  construction: 
piles,  6  cents  per  1.  f. ;  lumber,  $8.50  per 
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M  f.;  bolts,  12  cents  each;  spikes  and 
wire,  2J  cents  per  lb. ;  brash,  $1.90  per 
cord;  stone,  46  cents  per  t.  ($13,385.25), 

95,  3384. 

1§96.  Wakefield  &  Jacobsen,  dice 
construction:  Piles,  8}  cents  per  1.  f.; 
lumber,  $10  per  M  f.;  bolts,  18  cents 
each;  iron  work,  4  and  4}  cents  per  lb.; 
brush,  $2.30  per  cord;  stone,  50 cents  per 
t.;  excavation,  25  cents  per  c.  y. 
($12,104.50),  97,  3399. 

1  §99- 1 900.  Informal  contracts  for 
repair  and  extension  of  dikes,  and  for 
mattresses,  1900,  4317. 

Engineers. 

Chief  of  Enqinebbs.  Reports,  88, 
300;  89,  357;  90,  321;  91,  404,  411; 
92,  377,  384;  98,  437;  94,  406;  95,447; 

96,  399;  97,  501;  98,  492,  502;  99,578; 
1900,  650. 

Engineers  in  Chabob: 

Capt.  W.  Young,  1888-00.  Reports, 
88,  2150,  2152;  89,  2522. 

Capt.  T.  W.  Symons,  1890-06.  Reports, 
90,  2979;  91,  3200;  92,  2701,2742,2744; 
98,  3:368;  94,  2585;  95,  3382. 

Capt. W.  L.  Fisk,  1806-08.  Reports,  96, 
3244;  97,  3397;  (Maj.),  98,  2076,  3007. 
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Capt.  W.  W.  Harta,  1808-.  Reports, 
99,  3217;  1900,  4314. 

AasierTANTB: 

Lt.  E.  Burr.    Report,  88,  2161. 

W.  H.  Wood.    Report,  91,  3201. 

A.  J.  McMillan.  Reports,  92,  2743, 
2746, 

J.  *R.  Savage.    Report,  92,  2751. 

D.  B.  Ogden.    Report,  96,  3245. 

J.  G.  Holcombe.    Report,  97,  3399. 

liegal  proceedings. 

Purchase  of  1  acre  of  land  for  storing 
and  mooring  Government  plant,  1900, 
4318. 

Operations. 

l§§9-90.  1,148  1.  f.  of  sheet  pile 
dike  and  448  I.  f.  of  pile  and  brush  revet- 
ment built  at  Dry  Stocking  Bar,  90, 2979. 

1S93~93.  Dike  construction  in  pro- 
gress, 98,  3369. 

1  §93-94.  In  connection  with  pre- 
vious year  about  2,000  f.  of  dike  built, 
94.  2586. 

1 694-9 ft.  Dike  construction  in  prog- 
ress, 95,  3384. 

l§9ft-96.  About  7,000  f.  of  dikes 
and  shore  protection  built,  96,  3245. 

l§96-97.  About 4,000f.  of  dikeeand 
shore  protection  built,  and  some  obstruc- 
tions removed,  97,  3398. 

1  §9§-99.  Completed  dikes  kept  free 
from  drift,  99,  3217. 

1  §99-1900.  Snaff-scow  boat  built 
under  contract;  tender  bought;  over 
10,000  c.  y.  dredged;  5  spur  dikes  built, 
3  under  way,  andseveral  repaired;  about 
400  snags,  etc.,  removed,  1900,  4315, 
4317. 

Pliysleal  etaaraeterlstlcs. 

Description  of,  88,  2152;  94,  2587; 
96,  3384;  98,  3007. 

Channel  changeable,  98,  3008. 

Small  ocean  vessels  drawing  up  to  8  f., 
1899,  could  reach  Tillamook  Cit]r  at  ex- 
treme high  tide;  3  small  shoals  hindered 
this  passage,  -99,  3217. 

Projects. 

By  Capt.  Powell,  1888,  dredging,  re- 
moval of  snags  and  similar  obstructions, 
and  closing  with  brush  and  stone  dams 
two  small  outlets,  giving  a  depth  of  3  f . 


over  Dry  Stocking  bar  at  mean  high  tid^ 
estimate,  $5,192.19,  88,  2153. 
In  1890,  the  unfinished  work  under  the 

grior  project  having  been  destroyed, 
^pt  Symons  estinu&tod  the  cost  of  longi- 
tudinal and  spur  dikes  and  shore  protec- 
tion, to  deepen  the  water  across  Dry 
Stocking  bar,  at  |6,000,  90,  2980. 

By  Capt.  Symons,  1891.  making  a  navi- 
gable pass  from  the  nortn  to  the  middle 
channel,  for  improvement  of  Junction 
bar  by  building  a  dike  to  deflect  the 
waters  from  the  south  channel  into  the 
middle  channel,  and  for  the  improve- 
ment of  Hoquarton  Slough  at  Dry  Stock- 
ing bar  by  closing  up  one  of  the. two 
channels  at  that  place ;  estimate,  $100,000, 
92,  2745,  2746;  98.  3368. 

By  Capt.  Symons,  1895,  modifying  the 
project  outlined  above  to  provide  for  the 
construction  of  dikes  at  the  head  of 
the  South  Fork  of  the  Trask  River,  North 
Fork,  upper  mouth  of  the  Wilson  River, 
Kilchis  River  channel,  and  across  the 
head  of  the  middle  channel,  and  for  the 
removal  of  the  jams  from  the  North  Fork 
of  the  Trask  River^  96,  3384. 

In  1897  Capt  Fisk  estimated  it  would 
cost  $1,200,000  to  improve  the  bar  and 
entrance  further.  98,  3007. 

Photographs  showing  general  character 
of  structures  erected  and  excavations 
made  in  the  river,  99,  3218. 

SarrejT** 

Examination  ordered  bj  act  of  Aug.  5, 
1886,  made,  1888,  under  direction  of  cSipt 
Powell,  88,  2152. 

Survev  ordered  by  act  of  Sept.  19, 1890, 
made,  1891,  under  direction  of  Capt 
Symons,  92.  2744. 

Surveys  of  the  network  of  sloughs  and 
rivers  in  the  head  of  Tillamook  Bay  were 
made,  1894-95,  bjr  Capt  Symons,  95, 3384. 

Two  comparative  surveys  were  made 
of  the  bay  in  1895-96  by  Capt  Fisk,  96, 
3245. 

Survey  of  the  bar  and  entranoe  ordered 
by  act  of  June  3,  1896,  made,  1897,  by 
Capt.  Fisk  (see  Projects),  98,  3007. 

Photographs  showing  general  character 
of  structures  erected,  and  excavations 
made  in  the  river,  99,  3218. 

Maps.    96,  3386;  96,  3248;  99,  3218. 


TIOIVESTA  CREEK,  PA. 


Commerfse. 

Description  of,  95,  2418. 

Annual  output  of  40,000,000  c.  f.  lum- 
ber, at  1895,  that  would  probably  con- 
tinue for  25  years,  95,  2417. 

Engineers. 

Chibf  OF  Enginbxbs.  Reports,  84, 263; 
91,  294;  95,  327. 


Enginksbs  in  Chabob: 

Maj.  W.  E.  Merrill,  1884-91.  Reports, 
84,  1704;  (Lt  Col.)  91,  2381. 

Maj.  R.  L.  Hoxie,  1895.  Report,  95, 
2417. 

AssiOTAin'.  I.  v.  Hoag,  jr.  Reports, 
84,  1704;  95,  2419. 

Pliysleal  eharacterltUcs. 

Description  of,  91,  2381. 
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TIOMESTA  €RE£K,  PA Gontinned. 


PlaiiB. 

Maj.  Merrill,  1883,  estimates  |I,000  as 
cost  of  removal  of  boom  piers  at  lower 
portion  of  creek,  but  does  not  consider 
the  improvement  as  one  of  public  neces- 
sity, 84,  1704. 

By  Lt.  Col.  Merrill,  removal  of  ob- 
structions to  such  an  extent  as  to  enable 
the  creek  to  be  used  for  rafting  purposes, 
estimate,  $2,000,  91,  2381. 

Prtvate  ivork. 

Obstructions  from  over  7  miles  of  the 
stream  removed  at  various  times  by  busi- 
ness firms,  06,  2419. 


Examination  ordered  by  act  of  Aug.  2, 
1882,  made,  1883,  under  direction  of 
Maj.  Merrill  (see  Plana),  84,  1704. 

Examination  ordered  by  act  of  Sept 
19,  1890,  made,  1891,  under  direction  of 
Lt.  Col.  Merrill  (see  Plans),  91,  2381. 

Examination  ordered  by  act  of  Aug.  17, 
1894,  made  under  direction  of  Capt. 
Hoxie,  1894  (report  favorable;  opinion 
of  the  Chief  of  Engineers  unfavorable), 
95,  2417. 


TITTABAVFAMEE  RIT1»,  IHICH. 


Oommerce. 

Description  of.  For  more  than  30  years 
the  river  has  been  in  the  possession  of  a 
Ic^Sging  company,  and  in  1894  there  was  no 
immediate  or  prospective  demand  for  its 
improvement.    96,  2849. 

fiiii^neerfl. 

Chief  of  Engineers.    Report  96 ,  396. 

Engineer  in  Charge.  Lt  Col.  G.  J. 
Lydecker,  1894-95.    Report,  96,  2848. 

Assistant.  B.  H.  Muehle.  Report, 
96,  2849. 


Physical  characterlttit^. 

Description  of.  The  rivera  connection 
of  the  Shiawassee,  the  two  together  form- 
ing the  Saginaw  River.    96,  2849. 

Surrey. 

Examination  from  Saginaw  to  the  head 
of  navigation  ordered  by  act  of  Aug.  17, 
1894,  made,  1894,  imder  the  direction  of 
Lt  Col.  Lydecker  (report  unfavorable), 
96,  2848. 


TOBIAS  EiAMBIIVO,  TT.     (See  Adams  Landing.) 

TOHOPOKEL.IOA  LiAKE.    (See^.  Johns  River,  Fla.) 

TOLiEBO.     (See  Maumee  River,  Ohio, ) 

TOLEDO  HARBOR  (Maamee  Bay),  OHIO. 


Appropriations. 

1866,    «  $20,000, 66,  iii,  6,  33,  iv,  37,  38. 


1867,  o&20,000 

1869,  0  29,700 

1870,  0  60,000 

1871,  0  50,000 

1872,  015,000 

1873,  0100,000 

1874,  075,000 


1876, 
1876, 
1878, 
1879, 
1880, 
1881, 
1882, 
1884, 


0  76,000 
0  60,000 
060,000 
020,000 
030,000 
040,000 
050,000 
020,000 


1884,  cd 26,000 

1886,  c  112,500 

1888,  c  150,000 

1888,  05,000 

1890,  c  200,000 

1890,  05,000 


67, 144. 
allotted,  69,  23. 

70,  47. 

71,  190. 

72,  225. 

73,  42. 

74,  216. 
76,  296. 
76,  ii,  653. 

78,  128, 1250. 

79,  170, 1680. 

80,  2099. 

81,  2284. 

82,  2382. 
84,  2086. 
84,  2086. 
86,  1853. 
88,  1986. 
88,  1986. 
90,  2768. 
90,  2769. 


Appropriations— Continued. 

1892,  <;  $200,000,  92,  2490. 


1894, 
1896, 
1899, 
1900, 


70,000,  96,  3074. 
150,000,  96,  2920. 
150,000,  99,  3022. 
132,600,  1900,  4024. 


Total,  1,904,700 

Commerce. 

Description  of,  66,  iii,  33;  67, 252-254: 
69,  119;  79,  1679. 

Growth  of  commerce  and  demand  for 
increased  facilities,  80,  2097,  2098;  81, 
2287;  87,  2290. 

In  1892-94  the  Detroit  and  Cleveland 
Steam  Navigation  Co.  were  compelled  to 
stay  awav  from  Toledo  because  of  the 
narrow  channel,  94,  2389. 

The  place  in  1895-96  was  considered 
an  important  shipping  point  upon  the 
lake,  and  there  was  reason  to  believe 
that  an  increased  channel  width  would 


add  channel. 

*  Manmec  Bay  and  river. - 

c  Straigh  t  channel . 

d  Balance  of  $8,6S2.61  to  be  applied  to  clearing  old  channel,  66,  447, 1S52;  87, 206. 
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increase  the  receipts  and  shipments  by 
water,  96,  2920. 

In  189&-97  it  was  estimated  at  2,000,000 
tons  annually,  97,  3043. 

Contraetii. 

1§66.  T.  Dunbar,  dredging,  40  cents 
per  c.  v.,  66,  iv,  39,  74;  67, 144,  232,  233. 

11169.  P.  Smith,  dredging,  35  cents 
per  c.  y.,  69, 117;  70, 171,  172;  71, 190. 

1I471.  A.  Spaulding,  dredging,  21 
cents  per  c.  y..  71,  190;  73,  224;  C. 
Fitzt^imons,  dredging,  30  cents  per  c.  y., 
71,  190;  72,  225. 

1872.  W.  Richardson,  dredging,  29 
centw  per  c.  v.,  73,  312,  313. 

1873.  W.  Richardson,  4  dredges, 
tugp,  etc.,  78,  313;  74,  116. 

1874.  W.  Richardson,  4  dredges, 
tugs,  etc.,  75,  295;  76,  ii,  553. 

1875.  W.  Richardson,  6  dredges, 
tugs,  etc.,  76,  295;  76,  ii,  553. 

1877.  W.  Richardson,  dredging,  12 J 
cents  per  c.  y.,  77,  953-955;  O.  J.  Jen- 
nings, dredging,  14  cents  per  c.  y.,  77, 
95S— 955 

1878.  E.  H.  French,  dredging,  9} 
cents  per  c.  y.,  79,  1680. 

1879.  E.  H.  French,  dredging,  9} 
cents  per  c.  y.,  79,  1680;  E.  H.  French, 
dredging,  9}  cents  per  c.  y.,  80,  2099. 

1880.  E.  H.  Fnmch,  dredging,  14 
cents  per  c.  y.,  81,  2285;  E.  H.  French, 
dredgmg,  19  cents  per  c.  y.,  81,  2285. 

1881.  Symmes  &  Scandlon,  dredg- 
ing, 15  cents  per  c.  v.,  81,  2285. 

1882.  S.  A.  Murphv,  removal  of 
scow  and  cargo,  82,  Zii<i\'E.  H.  French, 
dredging,  21  cents  per  c.  y.,  88,  1892. 

1884.  E.  H.  French,  dredging,  15| 
cents  per  c.  y.,  85,  2215;  W.  E.  Rooney, 
dredging,  14}  cents  per  c.  v.,  85,  2215. 

1885.  (t.  Talbot,  dredging,  10  cents 
perc.  y.,  86,  1853. 

1886.  Carkin,  Stickney  &  Cram, 
dredging,  16 J  centa  per  c.  y.,  87,  2287. 

1887.  G.  Kellogg,  dredging,  12  cents 
per  c.  y.,  87,  2286;  French  &  Rooney, 
ciredging,  15  cents  per  c.  y.,  87,  2286. 

1880.  J.  Rooney,  dredging,  20  cents 
perc.  y.,  89,  2300. 

1 890.  J.  Rooney,  dredging,  18 J  cents 
perc.  y.,  90,  2756. 

1 89 1 .  J.  Rooney,  dredging,  19  cents 
I^r  c.  y.;  L.  P.  &  J.  A.  Smith,  dre<lging, 
22  cents  per  c.  y.,  91,  2830;  J.  Kelly,  con- 
struction of  1,800  1.  f.  of  pile  protection, 
$20,911,  91,  2834. 

1892.  G.  H.  Breymann  &  Bros., 
dredging,  12,  14,  and  16  cents  per  c.  y., 
s.  m.  ($100,000),  98,  3057. 

1895.  J.  Rooney,  dredging,  11  and 
13  cents  per  c.  y. ,  8.  m.  ($38,000  to $40,000) , 
95,  3080. 

1896.  G.  H.  Breymann  &  Bros., 
dre<iging,  9  cents  per  c.  y.  ($80,000) ,  97, 
3048. 


1 899.  Lydon  &  Drews  Co. ,  dredging, 
8  and  9,^  cents  per  c.  y.  ($446,636.50); 
dike  construction  (mattreses,  stone, 
filling) ,  $32,816,  99,  3024. 

Defense. 

Military  importance  of  harbor,  67, 144; 
68,  146. 

Eni^lneers. 

Chief  of  Enginsebs.    Reports,  66,  ii, 
41,  iii,  4,  6,  33,  iv,  38;  67,  28,  252;  68 
38;  69,  23,  36,  118,  124;  70,  47;  71,  45 

79,  42;  78,  42;  313;  314;  74,  48;  75 
54;  76,  106;  77,  113;  78,  127;  79,  170 

80,  223,  229;  81,  304,  314,  315;  82.  299 
309;  88,  306;  84,  309;  85,  333;  86,  327 
87,  295;  88,  269;  89,  320;  90,  290;  91 
364;  92,  345;  98,  395;  94,  369;  95,  403 
96,  358;  97,  452;  98,  441;  99,  524 
1900,  589. 

Boards  of  Enoinbbrs: 

Convened  1869;  approved  plan  for  ship 
canal  only  as  regards  depth,  13  f.; 
recommended  continuation  of  improve- 
ment of  main  or  western  channel  with 
United  States  dredges  operated  bv  hirwl 
labor;  estimate,  $124,212  or  $152,8(30,  69, 
124-128.  (Cols.  Macomb  and  Simpson, 
Lt.  Col.  Woodruff  and  Majs.  Wheeler 
and  McFarland. ) 

Convened  December,  1872;  recom- 
mended improvement  of  the  existing 
channel  by  ciredging  to  a  depth  of  15  f., 
estimate  $450,000,  78,  314-324.  (Majs. 
Poe,  Houston,  Merrill,  and  Wilson,  and 
Capt.  Gillespie.) 

Board  of  engineers  convened  at  New 
York  April  12,  1887,  to  consider  location 
of  proposed  straight  channel  for  improv- 
ing Toledo  Harbor.  Report,  87,  2295. 
(Cols.  Casey,  Abbot,  ana  Craighill,  Lt. 
Cols.  Houston  and  McFarland,  and  Maj. 
King. ) 

Engineers  in  Charge: 

Lt.  Col.  T.  J.  Cram,  1864-69.  Reports, 
66,  ii,  41,  iv,  37-39,  73-75;  67,  144, 
230-233,  253;  68,  146,  151,  152;  69,  112, 
119. 

Maj.  W.  McFarland,  1869-71.  Re- 
ports, 69,  116,  128;  70,  171. 

Capt.  G.  L.  Gillespie,  1871-74.  Re- 
ports, 78,  311;  74,  216. 

Lt.  Col.  C.  E.  Blunt,  1874-76.  Re- 
ports, 74,  215:  75,  294;  76,  ii,  552. 

Maj.  N.  Michler,  1876-79.  77,  112. 
Reports,  77,  948;  78,  1241;  79,  1670. 

Maj.  J.  M.  Wilson,  1878-83.  Report*, 
79,  1675;  80,  2092;  81,  2281,  2286;  82, 
2379  2383. 

Maj.  L.  C.  Overman,  1883-92.  Re- 
ports, 88, 1889;  84,  2083;  85,  2211;  86. 
1849;  87,2283,2291;  88,1983;  89,2298; 
90,  2755;  91,  2828. 

Lt.  Col.  J.  A.  Smith,  1892-.  Reports; 
99,  2487;  98,  3050;  94,  2385;  95,  3074, 
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06,2917;  (Col.) 07,  3040;  08,2614;  00, 
3020;  1000,  4022. 

Oapt.  G.  J.  Lydecker,  68,  161;  60, 
112  122. 

W.  T.  Blunt.  Reportfl,  00,  2769;  04, 
2390;  05,  3078;  06,  2921;  07,  3043;  08, 
2619;  00,  3026;  1000,  4026. 

Lt.  W.  V.  Judaon.     Report,  02,  2491. 

Estlmatei.     (See  Plans  and  Projects.) 

By  Col.  Cram,  1866,  entire  and  perma- 
nent completion  of  channel  200  f.  wide, 
12  f.  deep,  $20,000,  in  addition  to  $20,000 
appropriated  in  1866,  66,  iii,  63,  iv,  73. 

By  Col.  Cram,  1867,  channel  200  f.  to 
300  f.  wide  and  16  f.  deep,  $470,000;  67, 
28;  $469,664,  67,  144,  230-254;  68,  146, 
151.  In  1869,  for  ship  canal  13  f.  deep, 
$885,526,  60,  118,  123. 

By  Board  of  Engineers,  1869,  improve- 
ment of  western  channel  to  13  f.  in 
depth  by  Government  dredges  and  hired 
labor,  $124,212;  by  contract,  $152,800; 
60, 116,  118,  127. 

By  Maj.  McFarland,  1869,  to  complete 
project  of  the  board,  $150,000,  60,  129. 
In  1870,  additional  for  completion  of 
project,  $70,000,  and  for  a  beacon  $5,000, 
70,  171. 

By  Capt.  Gillespie,  1871,  completion  of 
work,  $20,000,  71,  190. 

By  Boanl  of  Engineers,  1872,  3  plans 
submitted,  $l,a53,500,  $3,074,500,  and 
$450,000;  the  latter  recommended  for 
adoption,  73,  314-319. 

By  Lt.  Col.  Blunt,  1875,  completion  of 
project,  $200,000,  76,  294;  $140,000,  76, 
li,  552. 

By  Maj.  Wilson,  1879,  complete  ex- 
isting project,  $30,000;  to  obtain  a  16-f. 
channel,  $100,000,  70,  1680. 

Leffal  proeeedlngt. 

Rules  and  regulations  for  navigation  in 
Maumee  Bay,  1000,  4028. 

Operations, 

1  §66-^7.  16,236  c.  y.  dredged,  67, 
28  144. 

186*7-69.  46,833  c.  y.  dredged,  68, 
38,  146. 

186§-69.    19,100  c.y.dredged,60,36. 

1  §60-70.    55,000  cy.dredged, 70,47. 

1§70-71.    54,573 c.y.dredged,71,45. 

l§71-72.  332,791  cy.dredged  from 
southwest  channel,  making  it  120  f.  wide 
and  14  f.  deep,  72,  42. 

l§73-73.  43,000  c.  y.  dredged  from 
southwest  channel,  73,  311. 

1  §  73-74.  Dredging  on  channel  from 
Toledo  to  the  lake,  100  f.  wide  by  16  f. 
deep,  74,  48,  216. 

1874-75.  364,428  c.  y.  dredged,  75, 
64  294. 

1 8 7*5-76,  243,216  c.  y .  dredged,  76, 
106,  li,  552. 


1876-77.  44,641  c.  y.  dredged,  77, 
963. 

18  7  7-70.  Dredging  by  contract,  78, 
127,  1247;  70,  170,  1670,  1678. 

1870-80.  126,649  c.  y.  dredged  from 
the  channel,  80,  2097. 

1 8  80-8 1  •  167,463  c.  y .  dredged  from 
the  channel,  81,  2283. 

1881-83.  94,386  c.  y.  dredsed  from 
the  channel;  wreck  of  scow  Wellhouse 
removed,  82,  2381. 

1883-83.  229,070 c.  y.  dredged  from 
the  channel,  83,  1890. 

1883-84.  78,346  c.  y.  dredged  from 
the  channel,  84,  2084. 

1884-85.  155,086  c.  y.  dredged  from 
the  channel,  85,  2211. 

1885-86.  127,260  c.  y.  dredged  from 
the  straight  channel,  86,  1851. 

1886-87.  46,397  c.  y.  dredged  from 
old  channel,  87,  2284. 

1887-88.  Straight  channel:  428,913 
c.  y.  dredged,  88,  1986. 

1888-89.  Straight  channel:  748,940 
c.  y.  dredged,  80,  2300. 

1880-90.  Old  channel:  28,000  c.  y. 
dredged,  00,  2756.  Straight  channel; 
669,970  c.  y.  dredged,  00,  2757. 

1890-91.  Old  channel:  3,494  c.  y. 
dredged,  01,  2829.  Straight  channel: 
182,077  c.  y.  dredged,  01,  2830. 

1891-92.  Old  channel:  20,366  c.  y. 
dredged,  02,  2488.  Straight  channel: 
548,599  c.  y.  dre<iged,  02,  2488. 

1893-93.   70,921  c.y.,  8.  m.,  dredged, 

03,  3052. 

1893-94.  308,458c.y.,s.m., dredged, 

04,  2386,  2387. 

1894-95.  601,812  c.  y.  dredged,  05, 
3075,  3076. 

1895-96.  432,901  c.  y.  dredged,  and 
429  c.  y.  rock  excavated,  06,  2918,  2919. 

1896-97.  244,000  c.  y.  dredged,  07, 
3043. 

1897-98.  643,058  c.  y.  dredged,  and 
wharf  and  storehouse  erected,  08,  2616, 
2616. 

1898-99.  Nearly 60,000  cy.dredged, 
00,  3022. 

1 899-1 900.  Plant  enlarged  and  re- 
paired; some  obstructions  removed;  over 
140,000  c.  y.  dredged  from  harbor,  and 
144,999  c.  y.  dredged  from  Maumee  Bay, 
1000,  4023. 

Physical  characteristics. 

Description  of,  60,  122,  126-127;  78, 
316-318;  08,  2617. 

Description  of  straight  channel,  Mau- 
mee Bay,  1000,  4026. 

Comparative  soundings,  00,  3022; 
1000,  4031. 

Improbability  of  arriving  at  any  gen- 
eral principles  which  would  govern  the 
deposit  and  scour  in  the  channels,  00, 
3022-3026. 
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In  1 886  there  had  heen  obtained  a  chan- 
nel 200  f .  wide  at  bottom  and  from  15  to 
17  f.  deep  between  Toledo  and  deep  water 
in  the  lake,  under  an  aggregate  of  appro- 
priation from  1866  to  1884,  inclufiive,  of 
1704,700,  86,  327,  1850;  87,  2283. 

In  1887  a  Board  of  Engineers  recom- 
mended a  straight  cut  from  the  mouth  of 
the  Maumee  £ver  to  Lake  Erie  by  ex- 
tending the  crib  reach  at  the  present  nat- 
ural channel  outward  into  the  lake  and 
inward  across  the  bay  to  the  present  nat- 
ural channel  of  the  river,  thereby  utiliz- 
ing about  2  miles  of  the  previously  im- 
S roved  channel,  the  channel  to  have  a 
epth  of  17  f.  with  a  bottom  width  of 
200  f.;  estimate,  $1,875,000,  87,  2286, 
2297.  Approved  by  Secretary  of  War, 
87,  2299. 

In  1890  it  was  estimated  that  $45,000 
would  be  required  to  complete  the  project 
of  1872,  for  improvement  of  the  ola  chan- 
nel, 90,  2757. 

By  Lt.  Col.  Smith,  1892,  dredging  in 
the  straight  channel  at  an  estimated  cost 
of  $100,000,  and  for  the  purchase  of  a 
dredging  plant  at  an  estimated  cost  of 
$48,000,  98,  3051;  and  in  1893  for  widen- 
ing the  channel  to  300  f.  in  the  lake  divi- 
sion or  part  outside  the  turn-out,  98, 
3052,  3053. 

By  Lt.  Col.  Smith,  1894,  dredjring  a 
channel  through  the  shoal  at  the  "Cross- 
ing** to  a  depth  of  19  f.  between  the 
curves  of  18-f.  depth,  and  with  a  width 
of  400  f.,  estimate,  $18,000,  94,  2387. 

By  Lt.  Col.  Smith,  dredging  a  channel 
400  f.  wide  and  18  f.  deep  over  the  shoal 
in  the  vicinitv  of  the  bridge  at  Cherry 
street,  96,  3076. 

By  Col.  Smith,  1897,  21-f.  channel,  400 
f.  wide,  throughout  the  channel  in  Mau- 
mee River  and  Bay;  estimated  cost, 
$1,095,000,  98,  2693;  99,  3020.  Project 
modified,  1899,  providing  for  a  width  of 
200  f.  at  upper  end,  reducing  estimated 
cost  to  $1,005,000.  Estimated  cost  in 
addition  to  considerable  amount  for 
maintenance.     99, 3021. 

By  Col.  Smith,  1899,  application  of 
$100,000  of  appro})riation  of  1899  to  en- 
largement, operation,  and  maintenance 
of  plant,  99,  3021. 

Sonreyt. 

By  Lt.  Col.  Cram,  1863-64,  for  military 
defense,  67,  144. 

Under  direction  of  Col.  Cram,  bv  Capt 
Lydecker,  1868,  69,  112,  122. 

By  Maj.  McFarland,  1869,  69,  117. 

Ordered  by  act  of  June  14, 1880,  made, 

1880,  under  direction  of  Maj.  Wilson,  for 
a  depth  of  16  f.,  81,  2286. 

Ordered  by  act  of  Mar.  3,  1881,  made, 

1881,  under  direction  of  Mai.  Wilson,  for 
a  straight  channel  to  Lake  £He,  82, 2383. 


Stirring  np  of  bottom  of  channels  by 
moving  steamers  helpful  in  maintaining 
depths,  99,  3022-3026. 

Ice-covered  river  and  bay,  1899-1900, 
taken  advantage  of  to  make  harbor^line 
survey,  99,  3027. 

Bar  at  the  river  mouth  an  obstruction. 
1900,  owing  to  changes  in  the  channel 
due  to  extension  of  wnarf  front  to  harbor 
Imes,  1900,  4023,  4030. 

Plans.     (See  EstimaUs  and  Projects.) 
By  Col.  Cram,  1869,  ship  canal  with 

Siers  and  revetment;  estimate,  $885,526, 
9,  119,  123. 

By  Maj.  McFarland,  1870,  beacon;  es- 
timate, $5,000,  70,  171. 

By  Board  of  Engineers,  1872,  straight 
cut  through  North  Cape  Point;  estimate, 
$1,853,500;  and  for  extension  of  the  river 
through  the  bay  and  North  Ca|)e  to  Lake 
Erie  with  revetted  banks;  estimate,  $3,- 
074,500;  not  recommended,  78,  314-318. 

By  Mai.  Wilson,  1881,  extension  of 
Maumee  Kiver  on  a  straight  line  through 
the  bay  and  North  Cape  Point  to  Lake 
Erie,  confining  the  river  bed  in  a  new 
channel  of  about  the  same  dimensions  as 
its  natural  bed,  by  dredging  in  the  bay 
and  the  lake,  and  the  construction  of  two 
parallel  lines  of  revetment  on  either  Hide 
of  the  channel.  Estimate,  $2,363,923. 
82,  2385,  2386;  86,  1850;  87,  2291,  2296. 

By  Maj.  Overman,  1887,  channel  be- 
ginning at  mouth  of  Maumee  River  and 
extendmg  straight  through  North  Cape 
Point  on  a  course  north  26°  36'  13^'  east 
to  17  f.  depth  of  water  in  Lake  Erie,  Ot- 
tawa River  to  be  diverted  by  a  cut 
through  North  Cape  Peninsula;  the  re- 
vetment of  the  cut  to  be  determined  by 
experience,  87,  2294,  2296.  Plan  con- 
sidered by  Board  of  Engineers,  87,  2295. 

PrlTate  i¥ork. 

Dredging,  1899,  by  Hocking  Valley  R. 
R.,  99,  3020. 

ProJect§.     ( See  Estimates  and  Plans. )     \ 

By  Col.  Cram,  1866,  dredging  existing  j 
channel  in  Maumee  Bay  for  1  mile  to 
200  f.  wide   and    12  f.  deep;  estimate, 
$40,000,  66,  iii,  6,  33,  iv,  38. 

By  Maj.  Wilson,  1879,  16-f.  channel; 
estimate,  $100,000,  79,  1679. 

The  Board  of  Fingineers  in  1869  recom- 
mended the  adoption  of  the  present  loca- 
tion of  channel.  Estimate,  $152,800.  69, 
118,  125,  127;  80,  2093. 

In  1872  a  Board  of  Engineers  submitted 
three  plans,  of  which  the  Secretary  of  War 
approved  that  which  provided  for  the 
widening  of  the  existing  channel  to  250  f . 
at  the  top  with  a  depth  of  15  f . ;  estimate, 
$450,000,  78,  313-324;  77,  953;  80,  2094. 

In  1880  the  proposed  depth  was  in- 
creased to  16  f.  BO,  2097;  87,  2285. 
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Resnrvey  made  under  direction  of  Maj. 
Overman,  1886,  87,  2285,  2291. 

Triangulation  of  Maumee  Bay,  made, 
1890,  under  direction  of  Maj.  Overman, 
90,  2759. 

Examination  of  the  straight  channel 
made  under  direction  of  Lt.  Col.  Smith, 
1898,  98,  3050. 

Geodetic  surveys  made,  1894,  under  the 
direction  of  Lt.  Col.  Smith,  96,  3079. 


Survey  made,  1894,  of  that  part  of  the 
river  above  the  bridge  at  Cherry  street  as 
far  aa  the  bridee  of  me  Lake  Shore  and 
Michigan  Soutnem  By.  Co.,  by  Lt.  Col. 
Smith,  96.  3076. 

Harbor  lines  verified  on  ice  of  harbor. 
(See  Physical  characteristica.) 
Maps. 

89,  2304;  90,  2766;  91,  2831;  98, 
Atlas,  114;  94,  2390;  9ft,  3080;  98, 2646. 


TOliORATO  RIVER,  FLA.     (See  St.  Augugtine Harbw,) 
TORRIOREE  RITER.     (See  Blaclc  Warrior,  etc.) 

TORS  RITER,  N.  J. 


Engineers. 

Chief  OP  Enginbbrs.    Report,  91,  119. 

Enoinsbr  IK   Charob.     Maj.  C.   W. 
Raymond,  1890.    Report,  91, 1114,  1115. 

Ptiygical  cliaracteiittlct. 

Description  of,  91,  1114. 

Plans. 

By  Maj.  Raymond,   1891,   excavating 


channel  75  f.  wide  and  6  f.  deep  at  m.  1. 
w.  from  the  bridge  at  the  village  of  Toms 
River  to  the  6-f.  curve  below,  3,600  f.; 
estimate,  $10,000,  91,  1115,  1116. 

Survey  ordered  by  act  of  Sept.  19, 1890, 
made  under  direction  of  Maj.  Raymond, 
91,  1115. 


TOBIA1¥AMDA  CREEK,  NT.  Y.     (See  Niagara  River,  at  mauih  of,) 

TONES  RATOIJ,  IiA.     (See  Sed River,  La.  and  Ark.) 

TONOUE  POINT,  OREO.     (See  Columbia  River.) 

TONOVE  RITER,  RONT. 


Commerce. 

None,  and  none  looked  for,  1894. 
Rectification  desired  would  have  no  bear- 
ing on  commercial  interests.     96,  2244. 

Enitneers. 

Chief  of  Engimbebs.  Reports,  91, 
277;  96,  304. 

Engineers  in  Charge: 

Capt.  C.  F.  Powell,  1890.  Report,  91, 
2237. 

Capt.  H.  F.  Hodges,  1895.  Report, 
96,  2243. 

Pliysleal  eliaracterlitles. 

Description  of,  91,  2238;  96,  2244. 


Insignificant  at  1.  w.;  at  h.,  volume 
considerable  and  current  swift.  A  tribu- 
tary of  the  Yellowstone.    96,  2244. 

SurvejTS. 

Examination  ordered  by  act  of  Sept. 
19,  1890,  made,  1890,  under  direction  of 
Capt.  Powell  (report  unfavorable),  91, 
2238. 

Examination  with  a  view  to  straighten- 
ing the  channel  along  the  eastern  edge  of 
FoFt  Keogh  Military  Reservation  ordered 
by  act  of  Sept.  27,  1894,  made,  1894,  bv 
Capt.  Hodges  (report  unfavorable),  96, 
2243. 


TOPOHAL.ua  L.AKE,  FL.A.     (See  St.  Johns  River.) 

TORCH  liAKE.     (See  Grand  Traverse  Bay,  Mich.) 

TORCH  L.AKE  CHANNEL.,  LAKE  SUPERIOR,  MICH. 


Commeree. 

Local,  87,  2064. 

Englneeri. 

Chief  of  Enginbbbs.     Beport,  87,  266. 

Engineer  in   Chabgb.     Capt.   C.   E. 
L.  B.  Davis,  1886.    Keport,  87,  2063. 


Ph^if  eal  charaeterlstlei. 

Dimensions  of  lake,  87,  2063. 

SurTejr- 

Examination  ordered  by  act  of  Aug. 
5,  1886,  made,  1886,  under  direction  of 
Capt.   Davis  (report  un^vorable),  87, 
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TOTCSKET  RIVER,  TA. 


ApproprlatloBs. 

1880,  12,600,  80,  7d9. 

1881,  2,500,  81,  966. 

1882,  6,000,  80,  1029. 


Total,  10,000 

Commerce. 

Valuable  timber  lands  tributary  to 
river,  76,  ii,  160. 

En^tneen. 

Chixf  of  ENGniBXBS.  Reporta,  75,  95; 
80,  114;  81,  154;  82, 149;  83,  155;  84, 
167;  85,  147;  86, 142;  87, 109;  88,  111; 
89,  129;  00,  116. 

Emoinbkb  in  Chabgk.  S.  T.  Abert,  U. 
S.  C.  E.,  1875-90.  Reports,  75,  ii,  159; 
80,768;  81,964;  82,1027;  88,813;  84, 
988;  85,  976;  86, 913;  87,  938;  88,  824; 
89,  1011;  90,  1071. 

ABBiflTANT.    J.  B.  Duncklee,  75,  ii,  160. 


Operations. 

18§3-83.  2,117  1.  f.  iHle  dike  built, 
83,  814. 

1§§7-§S.  Dike  at  Brookere  Bar  re- 
paired and  mats  sunk  in  front  of  same, 
88,  825. 

Physical  eliaracteriatl<^. 

Described,  75,  ii,  159. 
Obstanctions,  75,  ii,  159. 
Description  of  original  condition  of  the 
river,  88,  824. 

Projects. 

By  8.  T.  Abert,  1875,  channel  60  f.  wide 
and  8  f.  deep  through  Brookers  Bar,  and 
2,400  1.  f.  of  dike  parallel  to  the  channel; 
estimate,  $14,960,  75,  ii,  160.  Total 
amount  appropriated  from  1880  to  1882, 
inclusive,  $10,000;  amount  estimated  to 
complete  project,  $12,000,  87,  939. 

Surrey. 

Examination  by  J.  B.  Duncklee,  1874, 
75,  ii,  95. 


TO  WW  CREEK.     (See  Old  Tmm  Creek,  Miss.;  Stiyno  River,  S.  C.) 

T01¥N  CREEK  AlVD  8TONO  RITER,  MEAR  CHARE.E8T01V,  S.  C. 

(remoTliii^  obstructions). 


Appropriation. 

1871,  $7,500,  71,  70. 


Operations. 

1§  70-71.    Wrecks  removed  to  9  f. 
water,  costing  $4,654.26,  71,  70. 


TOlimr  (BATH)  CREEK,  BEAUFORT  COUNTY,  N.  C. 


lEngineev. 

Chirp  of  £ng inkers.    Report,  84, 177. 
Enginbkr  in  Chabob.   Capt.  J.  Mercer, 
188a-84.    Report,  84,  1063. 

Phy^sl4»l  characteristics. 

Description  of.    Empties  into  Pamlico 


River,  16  miles  below  Washington. 
1063. 

Ordered  bjr  act  Aug.  2, 1882,  made,  1883, 
under  direction  of  Capt.  Mercer  (report 
unfavorable) ,  84,  1063. 


TOHTN  CREEK,  BRUIVSHTICK  COUMTY,  IV.  C. 


Appropriations. 

1881,  $1,000,  81,  1023. 
1890,   8,600,  99,  1516. 

Total,    9,500 

Commerce. 

Description  of,  97,  1435;  1900,  1827. 

Engineers. 

Chief  of  Enoinberb.  Reports,  80, 125; 
81,  165;  88,  168;  97,  213;  99,  244; 
1900,  275. 

Enoinbbbs  in  Charob: 

Capt  C.  B.  Phillips,  1880-83.  Report, 
81,  1023,  1024. 

Capt.  J.  Mercur,  1883-84.  Report,  88, 
862. 


Lt.  Col.  D.  P.  Heap,  1896.  Report,  97, 
1434. 

Capt.  W.  E,  Craighill,  1897.  Report, 
97  1434. 

Capt.  E.  W.  Van  C.  Lucas,  1899-.  Re- 
ports, 99,  1515;  1900,  1827. 

Assistants: 
J.  P.  Darling.    Report,  81,  1024. 
W.  H.  James.    Report,  88,  863. 
C.  Humphreys.    Report,  97,  1435. 

Operations. 

l§§3-§3.  Two  sunken  flats  blown 
up  and  removed  from  the  channel;  also 
385  Hiiags,  stumps,  and  trees  taken  oat 
and  dredging  done,  83,  863. 

1§99-1900.    38,363  c.   y.  dredged; 
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3,290  snags,  708  stamps,  264  logs,  and  245 
trees  removed  from  channel  and  1,932 
trees  from  the  banks,  1900,  1827. 

Pliyftleal  eharaeterittlcft. 

Description  of.  The  creek  empties  into 
the  Gape  Fear  River  at  the  head  of  Big 
Island,  about  7i  miles  below  Wilmington, 
N.  C.    07, 1435. 

ProJeeU. 

By  Capl  Phillips,  1881,  improvement 
of  Town  Creek  from  its  mouth  to  Saw  Pit 
Landing,  bv  excavation  of  a  channel  60 
f.  wide  and  4  f.  deep  at  1.  w.,  through  4 
shoals,  and  removal  of  snags,  logs,  and 
similar  obstructions;  estimate,  $9,078.48, 
81,  1025. 

By  Lt.  Col.  Heap,  1897,  channel  40  f. 


wide  at  bottom  and  5  f .  deep  m.  1.  w.  from 
mouth  to  Upper  Bridge,  and  removal  of 
obstructions  from  mouth  of  creek  up  to 
the  Rocks;  estunate,  $8,500,  97,  1435; 
99.  1515. 

Swrreyt. 

Ordeml  by  act  June  14,  1880;  made, 
1881,  under  direction  of  C^pt.  Phillips, 
81,  1024. 

Survey  with  a  view  to  strengthening 
the  river  and  obtaining  a  depth  of  8  f. 
ordered  by  act  of  June  3,  1896;  made 
under  the  direction  of  Lt.  Col.  Heap, 
1896-97  (report  favorable)  (see  Projects), 
97,  1434. 

Maps. 

83,  862;  1900,  1828. 


TOWN  RITER,  MAHH. 


Appropriations. 

1896,    $10,000,  96,  607. 
1899,       8,000,  99,  1081. 

Total,    18,000 

Commerce. 

Description  of,  98,  873. 
Valued  at  $200,000  annually,  1900, 
1204. 

Contracts. 

1896.  Perkins  &  White,  dredging, 
27  cents  per  c.  y. ;  removal  of  bowlders 
over  3  t.,  $8  per  c.  y.  ($37,037),  97,  849. 

1999.  J.  £.  White,  dredging,  24) 
cents;  removal  of  bowlders  over  3  t.,  $10 
perc.  y.  ($29,387),  99,  1081. 

Enirtnc^i*"* 

Chief   of   Enoineebs.     Reports,   91, 

47;  96, 50;  97,  57;  98,  64;  99,  75;  1900, 

85. 

Engineers  in  Charge: 

Lt.  Col.  S.  M.  Mansfield,  1890-98.  Re- 
ports, 91, 680;  96,606;  97,848;  98,872. 

Col.  C.  R  Suter,  189^1900.  Reports, 
99,  1080;  1900,  1203. 


Assistant.  S.  Haagensen.  Report^Ol, 
680. 

Operatloni. 

1S9T-98.  34,494  c.  y.  dredged,  98, 
872. 

1§99~1900.  30,007  c.  y.  dredged, 
1900,  1203. 

Projeett. 

By  Lt.  Col.  Mansfield,  1890,  dredgine 
a  channel  4,500  f.  long,  100  f.  wide,  and 
4  f.  deep;  estimate,  $20,000,  96,  606. 

By  Lt.  Col.  Mansfield,  1896,  for  dredg- 
ing the  southern  half  of  the  channel; 
estimate  increased  to  $25,000,  97,  848. 

Physical  characteristics. 

Description  of,  91,  681. 

Surreys. 

Survey  oniere<l  by  act  of  Sept.  19, 1890; 
made,  1890,  under  direction  of  Lt.  Col. 
Mansfield,  91,  680. 

Examination  made  in  June,  1900,  by 
Col.  Suter,  1900,  1204. 


TOWNSENB  INLET  ASTD  €ORfiM>BIS  SOIJNB,  N.  J. 

Survey. 


Engineers. 

Chief  op  Engineers.     Report,  86, 126. 

Engineer  in    Charge.     Maj.   W.    H. 
Heuer,  1884.     Report,  86,  858. 


Examination  ordered  by  act  of  July  5, 
1884;  made,  1884,  under  direction  of  Maj. 
Heuer  (report  unfavorable),  86,  858. 


TRADEWATER  RIVER,  KY. 


Appropriations. 

1881,  $3,000,  82, 

1882,  3,500,  82, 
1884,  2,000,  84, 
1886,  2,000,  86, 
1888,   6,000,  88, 


1959. 
1962. 
1748. 
1618. 
1748. 


Total,  16,500 


Comineree. 

Development  of  commerce  due  to  im- 
provement, 86.  1884.  Description  of, 
97,  2478.  Mucn  coal,  timber,  and  logs 
brought  out  of  the  stream,  96,  2266. 

Engineers. 

Chief  of  Engineers.  Reports,  80, 
197;  81,  265;  82,  260;  88,  268;  84, 264; 
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85,  289;  86,  284;  87,  248;  88,  221;  89, 
262;  90,  236;  91,  304;  92,  290;  93,  329; 
94,  301;  96,  336;  96,  292;  97.369,372; 
98,  352. 

Enoinbbbs  in  Chaboe: 

Maj.  J.  W.  Cuyler.  1880-83.  Reports, 
81,  1991;  82,  1959. 

Maj.  J.  0.  Poet,  1883-87.  Reports,  88, 
1574;  84,  1747;  85,  1883;  86,  1617. 

Maj.  A.  Stickney,  1887-^9.  Reports, 
87,  1895;  88,  1747. 

Maj.  D.  W.  Lockwood,  1889-95.  Re- 
ports, 89,  1964;  90,2253;  91,2438;  92, 
2073;  93,  2606;  94,  1967;  95,  2470. 

Maj.  J.  F.  Gregory,  1896.  Report,  96, 
2265. 

Capt.  J.  G.  Warren,  1897-.  Reports, 
97,  2456,  2476;  98,  1985. 

A.  L.  Duvall.     Reports,  81, 1992;  82, 
1962;  84,  1748. 
D.  A.  Watt.     Report,  97,  2479. 

Operations. 

l§§l-§9.  435  c.  y.  rock  blasted,  633 
snass  removed,  and  3,033  trees  cut  and 
de^ened,  82,  1963. 

l§§3-§4.  2,446  stumps,  logs,  and 
snags  removed  and  18,711  trees  cut  and 
deadened,  84,  1749. 

1N84-S5.  1,222  logs  and  snags  re- 
moved and  42,708  trees  cut  and  giraled, 
85,  1884. 

18W6-87.  Removal  of  obstructions 
to  Fish  Trap  Ford,  87,  1895. 

I§|il7-l!i§.  Removal  of  obstructions 
over  19  miles  of  river.  88,  1747. 

l§§9-90.  415  snags  removed  from 
the  channel,  and  12.0S)  trees  and  logs 
cleared  from  the  banks,  90,  2254. 


1890-91.  669  snags  and  511  logs 
removed  from  the  channel,  and  2,551 
stumps  and  279  trees  cleared  from  the 
banks.  91,  2438. 

1§99-1900«  Snamiig  and  removal 
of  other  obstractions  acme  at  intervala. 
(See  references  attacdied  to  Engineers  in 
Charge.) 

Phjnlcal  eliaracteiittlcs. 

Description  of,  81,  1991;  96,  2265; 
97,  2477. 

A  tributary,  small  and  very  crooked,  of 
the  Ohio  emptying  into  it  79  miles  below 
Evansville,  Ohio,  93,  2606;  94,  1967; 
95, 2470;  96,  2265.  To  improve  it  prop- 
erly would  require  a  lock  and  dam  at  the 
mouth,  which  would  be  of  doubtful  value 
on  account  of  the  uncertain  supply  of 
wlter,  97,  2478. 

Projects, 

By  Capt.  Culler,  1880,  improvement  of 
descending  navigation  on  the  Tradewater 
River  by  removal  of  snags,  logs,  and  sim- 
ilar obstructions,  and  excavation  of  a 
channel  through  the  natural  rock  barrier 
at  the  mouth  of  the  river,  so  as  to  eive  a 
channel  40  f .  wide  with  a  minimum  depth 
of  2^  f .  during  eight  months  of  the  year, 
for  a  distance  of  41  miles;  estimate,  $10,- 
000,  81,  1994;  88,  1747. 

Surreys. 

Ordered  by  act  of  June  14, 1880,  made, 
1881,  under  direction  of  Gapt  Cuyler,  81, 
1991. 

Examination  ordered  by  act  of  June  3, 
1896,  made  by  Maj.  Gregory,  1897  (report 
favorable  only  to  snag  removal ) ,  97,  ^76. 


TRAIL  CREEK,  ViM^.    (See  Michigan  OUy  Harbor.) 

TRAIVSPORTATION  ROUTES  TO  THE  SEAROARD. 

Parts. 

A.— Northern  route. 
B. — Central  route. 
C. — Southern  route. 
D.— Mississippi  route. 

Part  A.— IVortherii  Route. 

PlEST  SUBDlvraiON.    (See  Fox  and  WUcontrin  Rivera. ) 
Sbcond  Subdivision. 
Third  Subdivision. 

Second  Subdivision,  Hennepin  Canal.       (See  Hennepin  to   WatertotPrij 

murrey  for  ship  canal.) 


Engineers. 

Chief  of  Enoinsbrs.    Report,  75,  37. 

Enoinber  in  Charge.  Col.  J.  N.  Ma- 
comb.    Report,  75,  ii,  524. 

Assistant.  F.  C.  Doran,  75,  ii,  524. 
Report,  75,  ii,  526. 


Estimate.    (See  Plans. ) 

By  F.  C.  Doran,  1875,  route  from  a 
{>oint  near  Rock  Island,  on  the  Missis- 
sippi, to  Chicago,  on  Lake  Michigan, 
$19,780,534,  75,  ii,  525.  Amended  by 
Col.  Maoomb  to  $20,421,819,  75,  ii,  525. 
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Part  A.— Northern  Route— Continued. 
Seeond  SubdlTtsion,  Henneptn  Canal— <3ontinued. 


Plijrsleal  etaaraeterlstles. 

Described,  76,  ii,  525,  527,  530. 

Plans.    ( See  EsHmales, ) 

By  Col.  Macombj  (1)  enlamnff  and 
deepening  the  Illinois  and  Micnigan 
Canal  from  Chicago  to  Joliet  to  160  f. 
wide  and  8  f.  deep;  length,  32.65  miles; 
estimate,  $11,532,932.40,  75,  ii,  527;  (2) 
lor  slack-water  navigation  from  Joliet  t« 
La  Salle,  by  locks  and  dams,  including 
canal  around  the  rapids  at  Marseilles; 
length,  66.63  miles;  estimate,  |4,347,- 
879.80,  76,  ii,  530;  (3)  for  independent 

Third  SubdlTlslon,  from  the  Oreat  Lakes  to  New  ¥ork  City. 


canal  from  Hennepin,  on  the  Illinois,  to 
Watertown,  on  the  Mississippi;  estimate, 
13,899,722.64,  71,  306;  76,  u,  530;  addi- 
tional for  locks,  1641,284,  76,  ii,  525. 
Total  cost,  $20,421,819,  76,  ii,  525. 

Surveys. 

Survey  ordered  and  in  progress,  1874, 
76, 37. 

Completed  to   Hennepin  Canal  route 
and  extension  to  Chicago  by  F.  C.  Doran, 
1875,  76,  ii,  524,  526. 
Map:    of  route,  S.  Doc.  307,  43d  Cong., 
1st 


Appropriation. 

1874  (allotment  for  survey),  $60,000, 
76,  ii,  535. 

Commeree. 

National  character  of  the  work,  its  ob- 
ject and  benefits  to  commerce,  76,  ii,  535, 
538. 

Cost  of  transportation  on  Erie  Canal 
reduced  by  enlargement  of  locks,  76,  ii, 
555. 

Engineers. 

Chief  op  Engineers.    Beport,  76,  37. 
Engineer  in  Charge.    Maj.  J.  M.  Wil- 
son.   Beport,  76,  ii,  534. 

Assistants: 
O.  Blanc.    Beport,  76,  ii,  549. 
M.  King,  76,  11,  537,  555. 
J.  S.  Lawrence.    Beport,  76,  ii,  561. 
C.  A.  Fuller.    Beport,  76,  ii,  586. 

Estimates.    (8q9  Plans.) 

By  Maf.  Wilson,  1875,  improvement  of 
the  Erie  Canal,  $8,173,596,  76,  ii,  539, 
552;  without  deepening,  $6,676,231,  76, 
ii,  539;  summary,  76,  li,  548,  561.  For 
improvement  of  Oneida  Lake  Ship  Canal, 
$25,213,857,  76,  ii,  542;  summary,  76, 
ii,  585.  For  improvement  of  Lake  Cham- 
plain  Ship  Canal  to  Troy,  $11,152,916, 
76,  ii,  546.  For  a  canal  from  the  Hud- 
son Biver  above  Troy  to  deep  water  at 
Albany,  $2,962,976,  76,  ii,  546,  605. 

By  W.  Shanley,  proposed  Caughna- 
wa^  Canal,  $5,500,000,  and  improvement 
of  Bichelieu  Biver,  $35,000,  76,  ii,  543, 
588. 

Plans.     (See  Estimates.) 

By  O.  Blanc,  1875,  enlargement  of  one 
tier  of  locks  on  Erie  Canal,  except  at 
Lockport  and  Lockville,  to  225  f.  wide. 
26  f.  deep,  with  7-f.  lift.  Becommended 
by  Maj.  Wilson,  including  changes  in 


bridges,  aqueducts,  etc.,  incident  thereto, 
and  deepening  of  canal  so  that  there  will 
be  nownere,  except  upon  mechanical 
structures,  a  less  depth  tnan  8  f .  76,  ii, 
537,  538,  549,  550,  551. 

By  Maj.  Wilson,  1875,  enlargement  of 
the  Oneida  Canal  by  construction  of  a 
ship  canal  from  Oswego  to  Oneida  Lake, 
the  ** cross-cut  line"  being  recommended, 
76,  ii,  540,  541,  561,  567-586.  For  en- 
largement of  the  Champlain  Canal,  in- 
cluding ship  canal  from  Caughnawaga,  on 
the  St.  Lawrence,  to  St.  Johns,  on  the 
Bichelieu  Biver;  the  Bichelieu  Biver  and 
Lake  Champlain  to  Whitehall,  N.  Y.;  a 
ship  canal  from  Whitehall  to  Fort  Ed- 
ward, on  the  Hudson  Biver;  and  slack- 
water  navigation  from  Fort  Edward  to 
Troy,  76,  ii,  586. 

Memoranda: 
History  of  the  Erie  Canal,  76,  ii,  536, 

549,  550,  551. 

Description  of  canal,  76,  ii,  536,  549, 

550,  551. 

Enlargement  of  locks,  76,  ii,  537,  549. 

Steam  power  on  canal,  76,  ii,  552. 

Bemoval  of  bench  walls,  76,  ii,  549, 
550. 

Connection  with  Niagara  Biver  route, 
76,  ii,  551. 

Water  supply,  76,  ii,  537, 538, 547, 552, 
553,  554. 

History  and  description  of  the  Oneida 
Lake  Ship  Canal,  76,  ii,  539,  561,  562. 

Present  route  (207  9  miles),  76,  ii,  539, 
540. 

Welland  Canal,  76,  ii,  540,  542. 

Water  supply,  76,  ii,  541, 547, 562, 563, 
564,565. 

History  and  description  of  the  Cham- 
plain Canal,  76,  ii,  542,  543. 

Boute,  76,  ii,  542,  543,  544,  586. 

St.  Lawrence  Biver  and  Canal,  76,  ii, 
542. 
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Water  supply.  75,  ii,  546,.  547, 588, 591, 
592. 

Canal  from  the  Hudson  above  Troy  to 
deep  water  at  Albany^  75,  ii,  546. 

Water  supply,  75,  li,  546,  547. 

Proposed  canal  from  the  Hudson  above 
Troy  to  deep  water  at  Albany,  75,  ii, 
546. 

Surreys. 

By  Mr.  Goodsell,  1866,  of  the  Hudson 
River  from  Troy  to  Fort  Edward,  75,  ii, 
592,  593. 

By  Messrs.  Blanc,  Lawrence,  and  Ful- 
ler, 1874-75.  Examination  of  water  com- 
munication from  the  lakes  to  New  York 


City,  including  the  Erie  Canal  from  Buf- 
faXo  to  Albany,  and  the  Champlain  Canal 
from  Lake  Champlain  to  deep  water  in 
the  Hudson  River  (with  such  connections 
as  may  be  effected  between  Lake  Cham- 
plain and  the  St.  Lawrence,  with  the  co- 
operation of  the  British  provinces).  75, 
ii,  535,  547,  549,  586. 

Maps: 

Of  routes,  S.  Doc.  307,  part  iii,  43d 
Con^.,  1st  sess.  Profile  of  Erie  Oanal, 
75 ,  li,  554.  Profile  of  Oneida  Canal  from 
Osweffo  to  Albany,  75,  ii,  566.  Diagram 
of  locks  and  dams  of  Hudson  River  divi- 
sion, 75,  ii,  594. 


Part  R.— Central  Route. 

FiBST  SUBDIVISION.    (See  Ohio  River,  except  the/aUa—OMo  River falU.) 
Sbcx>nd  subditision.    (See  Kanawha  Rix^er  (Oreat). 

Thibd  subdivision.    (See  Kanawha  River  lQreat)--Janie$  River— Chesapeake  and  Ohio  Oanal^Mo- 
nongahela  River^  Youghiogheny  River. ) 


First  subdivision,  the  Ohio  River,  Cairo  to  PIttoburg. 


Commerce. 

Requirements,  75,  ii,  629. 

Documents.   ( Not  printed  in  reports. ) 
Report  of  W.  Milnor  Roberts  in  1870, 
H.  Doc.  70,  4l8t  Cong.,  3d  sess.;  75,  ii, 
608. 

Ennlneers. 

Chief  of  Engineers.     Report,  75, 37. 

Board  of  Engineers.  Of  1872  recom- 
mended that  Mai.  Merrill  prepare  the 
practical  details  for  construction  of  the 
Brunot  movable  gates  for  chutes  and 
locks.  Report,  74,  415-481.  (Majs. 
Weitzel  ana  Merrill.) 

Engineer  in  charge:  Maj.  W.  E.  Mer- 
rill, 1874-75.    Report,  75,  ii,  608-631. 

Assistants: 
Lt.  F.  A.  Mahan,  75,  ii,  631. 
W.Weston, 75,  ii,  631. 

Estimates.     (See  Plans.) 

By  Maj.  W.  E.  Merrill,  1875,  improve- 
ment of  Ohio  River  with — 

12  locks  on  rock (2, 153, 820 

66  locks  on  gravel 16, 969, 408 

8  navigable  passes  on  rook 532, 480 

60  navigable  passes  on  gravel 6, 445, 840 

6  low  weirs  on  rock 332, 544 

62  low  welra  on  gravel 5, 259, 584 

3high  weiraonrock 234.486 

66  high  weirs  on  gravel 6,492,923 

23  piers  on  rock 116,127 


113  piers  on  gravel 

68  aoutmentfi  on  gravel 

10,840 1.  f.  dam  across  island  chutes. 


1604,663 

706,500 
947,796 


Total 38,696,6n 

About  $40,000,000,  or  $41,365  per  mile, 
75,ii,629. 

Ph¥sl€»l  eharacteiistles. 

Of  slope,  75,  ii,  609;  of  dischargee,  75, 
ii,  615;  freshets.  75,  ii,  612,  613;  pro- 
posed location  of  dams,  75,  ii,  627, 628. 

Plans.     {See  EsHmales.) 

By  Senate  committee,  tboron^h  im- 
provement to  give  6  f.  or  7  f.  navigation 
atl.w.,75,ii,608. 

By  W.  Milnor  Roberts,  slack-water 
navigation,  with  freshet  chutes  to  be 
opened  and  closed  with  Brunot's  hydrau- 
lic gates,  75,  ii,  608.  Approved  by  board 
of  engineers  of  1872, 75,  li,  608. 

By  Maj.  Merrill,  the  French  (Cha- 
noine)  system  of  movable  dams,  instead 
of  the  Brunot  system;  navigable  passes 
of  a  width  of  400  f . ;  approximate  loca- 
tion of  proposed  dams;  ^imate,  $40,000,- 
000,  75,  U,  608, 614, 627, 628, 629. 

Surveys. 

Under  direction  of  Maj.  Merrill,  1874- 
75.     Report,  75,  ii,  608-631. 

Map.  Sketch  showing  proposed  ar- 
rangement of  lock  and  dam.    76,  ii,  630. 
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Commerce.     (See  James  River  and 

Kanawha  (Janal,  and  James  River  and 

Kanaivha  River.) 

OompariHon  of  horizontal  and  equated 
distances  by  Central  Route  and  Chesa- 
peake and  Ohio  Canal,  77,  677,  682. 

Objections  to  navigable  dams  con- 
sidered, 76,  ii,  14;  77,  637,  645,  677,  745. 

Eng^ineem. 

CniEP  OP  Engineers.    Reports,  75,  37; 

76,  92;  77,  95. 

Boa  rd  of  Enq  inkers.  ( See  James  River 
and  Kanawha  Canal;  Kanawha  River. ) 

Engineer  in  Charge:  Maj.  W.  P. 
Craighill.     Iteports,  76,  ii,  631;  77,  675. 

Assistants: 

Lt.  T.  Turtle,  75,  ii,  632;  77,  675. 
Reports,  77,  684,  709. 

W.  R.  Hutton,  75,  ii,  633;  77,  675. 
Reports,  77,  727,  749. 

A.  M.  Scott,  75,  ii,  634;  77,  675.  Re- 
port, 77,  743. 

H.  D.  Whitcomb,  75,  ii,  634;  77,  675. 
Report,  75,  ii,  639. 

C.  r.  Manning,  75,  ii,  635;  77,  675. 
Report,  75,  ii,  653. 

R.  H.  Temple,  75,  ii,  636.  Report, 
75,  ii,  650. 

C.  R.  Howard,  75,  ii,  636.  Report, 
75,  ii,  643. 

A.  Marbury,  75,  ii,  636. 

E.  Lorraine.     Reix)rts,  77,  754,  759. 

Lt.  Maguire,  77,  675. 

R.  H.  Talcott,  77,  684,  709. 

J.  M.  Harris.     Report,  77,  742. 

Esliinatcfi.     (See  Planif  and  Projects. ) 

For  water  navigation,  1871-74,  to  a 
depth  of  7  f.  between  James  and  Ohio 
rivers.  (See  Jaines  River  and  Kanawha 
Canal;  Kanawah  River. ) 

For  enlai]gement  and  extension,  1877, 
of  James  River  Canal  from  Richmond  to 
mouth  of  Fork  River  ( Assistant  Turpin), 
$13,481,000,71,627;  73,830;  74,ii,101; 

77,  676. 

Summit  division  from  mouth  of  Fork 
River  to  Greenbrier  River,  including 
811 II unit  tunnel  (Assistant  Turtle),  $16,- 
387,000,  77,  676,  699,  706,  708,  709. 

Anthony  Creek  reservoir  (Assistant 
Lorraine),  $300,000;  71,  649;  77,  676. 

Greenbrier  division,  slack- water  proj- 
ect (Assistant  Turtle),  $6,251,000,  77, 
676,  710,  717. 

New  River  division,  slack-water  project 
(Assistant  Hutton),  $11,427,000,  77, 676, 
737. 


Removing  bowlders  in  New  River, 
$260,000,  77,  676,  743. 

Great  Kanawha  River,  by  movable  and 
permanent  dams,  $4,000,000,  76,  91,  ii, 
154,  165;  77,  297,  676,  748,  751. 

Aggregate,  $52,106,000,  77,  676. 

If  by  independent  canal  from  Rich- 
mond to  Greenbrier  River,  as  before, 
$30,168,000,  77,  677. 

Greenbrier  division  (Assistant  Turtle), 
$4,765,000,  77,  677,  727. 

New  River  division  ( Assistant  Hutton), 
$20,650,000,  77,  677,  741. 

Kanawha  division,  as  before,  $4,000,- 
000,  76,  91,  ii,  154;  77,  297,  676,  751. 

Aggre^te,  $59,583,000,  77,  677. 

Establishes  correctness  of  opinion  of 
Board  of  Engineers  1874,  74,  ii,  91;  77, 
677. 

For  doable-track  freight  railroad,  1874, 
according  to  details  of  plan  (aoe  Plans) 
from  Charleston,  on  Kanawha  River,  to 
Norfolk,  454.8  miles,  $36,364,136,  75,  ii, 
642.  646,  656. 

To  Newport  News,  449J  miles,  $36,167,- 
279,  75,  ii,  642,  646,  656. 

To  Newport  News  via  James  Valley, 
476.1  miles,  $36,627,725,  75,  ii,  642,  646, 
656. 

To  Alexandria,  384.6  miles,  $31,704,336, 
75,  ii,  642,  646,  656. 

Maj.  Craighill  estimates  cost  from  Ohio 
to  tide  water  at  $45,000,000,  or  $75,000,- 
000  inclusive  of  terminal  facilities,  equip- 
ment, etc.,  75,  ii,  636. 

lieg^islatfon.     {See  Kanawha  River.) 

Physical  characteristics. 

Summit  level;  rainfall  on,  77,  757, 759, 
769. 

Anthony  Creek;  discharge  of,  77,  760, 
769,  794. 

Greenbrier  River;  general  character- 
istics of,  71,  641;  77,  754,  788,  801 ;  floods 
on, 71,641;  78,831;  74,ii,94;  discharge 
of,  71,641;  73,831. 

New  River;  general  characteristics  of, 
71, 640;  77,  728.  788,  802;  floods  on,  71, 
641;  78,  831;  74,  ii,  94;  dischargeof,  71, 
641. 

Plans.    (See  Estimates  and  Projects. ) 

For  a  double- track  freight  railroad  from 
Charleston  on  the  Kanawha  to  tide  water 
in  Virginia;  gauge,  4  f .  8J  in. ;  excavation, 
30  f.  wide;  embankments,  28  f. ;  steel 
rails,  68 J  pounds  per  yard,  75,  ii,  641, 644. 
Limiting  grades  lacing  westward  to  30  f. 


per  mile;  facing  eastward  60  f . ,  75,  ii,  640, 

a  Being  a  connection  by  canal  or  freight  railroad  from  the  Ohio  or  Kanawha  River  near  Charleston 
by  the  most  practicable  route  through  Western  Virginia  to  tide  water  in  Virginia,  71,  625,  665:  75.  ii. 
631;  76,  91;  77,  675. 
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643,  660,  652;  by  one  of  the  following 
routes,  viz:  From  Charleston,  thence  up 
valleys  of  Kanawha,  New,  and  Greenbrier 
rivers  and  Howard  Creek  to  summit,  pass- 
ing summit  by  tunnel  9,050  f.  long;  thence 
down  valleys  of  Dunlap  Creek  and  Jack- 
son River  to  Clifton  Foige;  thence  along 
valleys  of  Jackson  and  James  rivers  to 
Noriolk,  454.8  miles,  76,  ii,  635,  639,  640, 
643.  Or  following  above  route  to  Clifton 
Forge;  thence  via  Richmond  and  York- 
town  to  Newport  News,  449 J  miles,  75, 
ii,  635, 639, 641, 643.  Or  last-named  route 
via  valley  of  James  River  to  Newport  News, 
476.3  miles,  75,  ii,  635,  639, 641,  643.  Or 
by  above-named  route  to  Clifton  For^; 
thence  via  Gordonsville  to  Alexandria, 
384.6  miles,  75,  ii,  635,  639,  641,  653. 
(See  James  River  and  KanawJui  Canal;  also 
Kanawha  River, ) 

Private   and   corporate  irork. 

(See  James  River  and  Kanawha  Oanal\ 
also  Kanawha  River.) 

Projects.     (See  Estimates  and  Flans. ) 

By  Maj.  W.  P.  Craighill,  1874-77,  water 
navigation  7  f.  in  depth  connecting  the 
James  and  Ohio  rivers,  as  follows:  By 
enlan^ment  of  existing  canal  from  Rich- 
mond to  Buchanan;  ite  extension  there- 
from via  valleys  of  James  and  Jackson 
rivers,    Fork   Run,  and   Brush   Creek; 


thence  by  tunnel  41,505  f.  in  length,  sin- 
gle tunnel  with  turnouts  for  passing  boats; 
elevation  of  tunnel  1,713  f.  above  tide; 
thence  via  south  fork  of  Howard  Creek 
to  Greenbriar  River;  canal  section  70  f. 
by  7  f.;  locks  120  f.  by  24  f.  by  7  f.;  canal 
section  proper  ends  at  western  debourhe 
of  tunnel,  at  which  point  slack-water  nav- 
igation bt^ins;  thence  by  locks  and  dams, 
with  short  reaches  of  canal  to  avoid  ex- 
pensive location  of  locks  and  dams,  via 
Greenbriar,  New,  and  Kanawha  rivers  to 
Paint  Creek  Shoals;  locks  250  f.  by  48  f.; 
from  Paint  Creek  Shoals  to  mouth  of  Ka- 
nawha by  locks  and  movable  dams;  locks 
300  f .  b V  50  f . ;  navigable  pass  adjoining 
lock  250  f.  wide  (see  Prefects,  James  River 
and  Kanawlia  Canal),  74,  ii,  88,  100, 117, 
128;  75,  ii,  90,  95;  76,  ii,  158,  163,  164; 
77,  676,  684,  696,  697,  703,  709,  718,  727. 
743,  747,  749. 
Suggested  use  of  planes  in  place  of  locks, 

77,  682. 

Surveys.     (See  also  Kanawha  River.) 

By  Capt.  McNeil  1827,  connecting  James 
and  Ohio  rivers,  71, 625,  636,  637;  74,  ii, 
87;  77,  677,  762. 

To  determine  practicabilit^r  and  cost  of 
connecting  James  and  Ohio  rivers  by  wa- 
ter navigation,  1870-74,  71,  76,  624,  650; 

78,  829;  75,  ii,  632;  77,  676. 


Part  €.— Southern  Route. 

First  Sitbdivision.    (See  TenneMee  River.) 

Second  Subdivision.    (See  T\mne9see  and  Coota  JHven  CanaL) 

HlMlaatppt  to  the  Atlantic. 


Appropriation. 

1874  (allotment),  46,000,  75,  ii,  658. 

Documents.  ( Not  printed  in  reports. ) 
Maj.  McFarland's  final  report  on  sur- 
vey of  the  Tennessee  River,  75,  ii,  669. 
Reports  of  Maj.  McFarland,  J.  E. 
Thomes,  and  J.  C.  Anderson  on  sur- 
veys of  the  Coosa,  Ocmulgee,  and  Alta- 
maha  rivers,  75,  ii,  673-675. 

Enylneers. 

Chief  op  Enoinbebs.    Report,  75,  37. 

Engineer  in  Charge:  Maj.  W.  McFar- 
land, 1872-75.  Reports,  72,  509,  75,  ii, 
658. 

A  OB  I  o'F  A  wnv  * 

B.  W.  Frobel.     Report,  75,  ii,  662, 668, 
670. 
W.  B.  Gwynn,  75,  ii,  663. 
H.  M.  Smith,  75,  ii,  663. 
J.  E.  Thomes,  75,  ii,  663,  674. 
J.  C.  Anderson,  75,  ii,  674,  675. 


Estimates.     (See  Plans. ) 

By  Maj.  McFarland,  1875,  completion 
of  survey  of  Tennessee  River  from  Knox- 
ville,  to  Paducah,  $30,000,  75,  ii,  661. 

By  B.  W.  Frobel,  1875,  channel  in  Coosa 
River,  from  Rome,  Ga.,  to  mouth  of  Great 
Wills  Creek,  80  f.  by  4  f.  at  extreme  1.  w., 
distance  120  miles,  181,679,  75,  ii,  668. 
Revised  by  Maj.  McFarland,  1875,  by  in- 
crease of  cost  to  1180,000,  75,  ii,  662. 

By  B.  W  Frobel,  1875,  channel  80  f. 
by  4  f.  at  extreme  1.  w.  in  Ocmulgee  and 
Altamaha  nvers,  between  Macon  and 
Darien,  Ga.,  $72,901,  75,  ii,  670, 

By  Maj.  McFarland,  1875,  mcreased  to 
$162,000,  75,  ii,  670. 

Phjrsleal  charaeterlstles. 

Of  Tennessee  River;  heavy  floods,  75, 
ii,  660;  shoals  surveyed,  75,  ii,  660. 

Coosa  River;  height  above  mean  low- 
tide  in  Mobile  Bay,  75,  ii,  662;  average 
fall  per  mile,  75,  ii,  662,  formation  of 


BEFOBTS   OF   OHIBF   OF  JSNGWKEBB^  U.  S.  ABMY.  1231 


TRAKISPOBTATION  ROUTES  TO  THE  SEABOARD— Ck>iitini]6d. 

Part  C— Southern  Route— Oontinaed. 
RlMiMlppt  to  the  Atlantle— Continued. 


bed,  76,  ii,  663;  list  of  shoals;  h.  w.  and 
1.  w.  at  Rome  and  Gadsden,  76,  ii,  664, 
667. 

Ocmulgee  and  Altamaha  rivers;  height 
of  Macon  above  mean  low  tide;  list  and 
description  of  bars  and  shoals,  76,  ii, 
669, 670-673. 

Railway,  Guntersville  ronte;  maxi- 
mum grade,  52.8  f.  per  mile;  table  of 
grades;  maximum  curve,  4  degrees,  76, 
li,  673, 674, 676. 

Hiwassee  route;  table  of  g^rades;  maxi- 
mum curve,  6  degrees,  76,  ii,  676. 

PI ans.     ( See  Estimaies. ) 

By  Senate  oonmiittee,  1874,  (1)  3  f . 
channel  in  Tennessee  River,  from  the 
mouth  to  Knoxville,  at  lowest  stage  of 
water;  (2^  communication  by  canal  or 
freight  railway  from  Tennessee  River  to 
the  Atlantic,  76.  ii,  668. 

By  B.  W.  Frobel,  1876.  (1)  channel  80 
f.  by  4  f.  in  Coosa  River  irom  Rome,  Ga., 
to  Great  Wills  Creek,  Ala.,  by  lock  and 
dam  at  Horse  Leg  Shoal;  excavation  and 
removal  of  loose  rock  from  various  bars 


and  shoals,  76,  ii.  664-668;  (2)  channel 
80  f.  by  4  f.  from  Macon  to  Darien,  Ga., 
in  the  Ocmulsee  and  Altamaha  rivers, 
by  removal  of  snags,  logs,  etc.,  76,  ii, 
66a-673. 

By  Maj.  McFarland,  1876,  freight  rail- 
way from  Tennessee  River  to  the  Atlantic, 
Guntersville  route  and  Hiwassee  route, 
76,  ii,  673-676. 

Surreys. 

Under  direction  of  Maj.  McFarland  by 
B.  W.  Frobel,  1874-75,  of  Tennessee 
River  from  Knoxville  to  Paducah,  and 
of  Coosa  River  from  Rome,  Ga.,  to  mouth 
of  Wills  Creek,  Ala.  Reports,  76,  ii,  659, 
661,  662  (see  also  72  509). 

By  B.  W.  Frobel,  1874-76,  of  Ocmul- 
gee and  Altamaha  rivers  from  Macon  to 
Darien.    Report,  76,  ii,  668. 

By  J.  E.  Thomes,  1876-76,  for  freight 
railway  from  Tennessee  River  to  the  At- 
lantic, Guntersville  route,  76,  ii,  673. 

By  J.  C.  Anderson,  1874-76,  of  Hi- 
wassee route.    Report,  76,  ii,  674. 


Part  D.— HlMlMlppt  HUiute. 

Fimrr  StrsDmstov.    (See  Miuluipjpi  Riwr  cA  iU  mouih,) 

Second  Subdivision.    (See  MisHsnppi  River  Reaervoirs.) 

Third  Subdivision.  (Bee  MiaHsaimd  River  above  the  FaUt  of  St.  Anthony;  MUHsHppi  River,  preaer- 
vcUum  qf  the  FaUa  qf  St.  Anthony;  Mimtaippi  River,  Meekers  Island  Lock  and  Dam;  Miaaisrippt  River 
between  the  FoUU  qfSt.  Anthony  and  Cairo;  MiaaUtippi  River  betioeen  Cairo  and  the  mouth.) 

Third  Subdivision  (i,)  from  Cairo  to  Tie-w  Orleans. 


Appropriation. 

1874  (allotment  for  survey),  $10,000, 
76,  ii,  496. 

En0lne^*s. 

Chief  op  Enginbebs.  Reports,  76, 37; 
78,  110,  841. 

Engineer  in  Charge.  Maj .  C.  R.  Suter. 
Reports,  76,  ii,  496;  78,  841. 

Ettlmatea.    {See  Plans.) 

By  Maj.  8uter,  1876,  survey  from  Cairo 
to  Red  River,  $75,000,  76,  ii,  620.  The 
improvement  of  the'Mississippi  to  a  depth 
of  10  f.  a  doubtful  undertaking  at  any 
reasonable  cost,  76,  ii,  619,  520. 

Physical  characteristics. 

Description,  76,  ii,  505-611;  78,  842, 
844-«47 

Floods,  76,  ii,  507. 

List  of  obstructions,  76,  ii,  513-619;  78, 
842—844. 

Bar  formation,  78,  842-846. 

Increase  in  width  of  river  from  1821  to 
1874,  78,  847-861. 


Plans.    ( See  EstimAtes. ) 

By  Maj.  Suter,  1875,  careful  survey;  es- 
timate, $75,000,  76,  ii,  496,  520.  For  im- 
Srovements  by  dikes  and  dams,  height  of 
ams  10  f.  above  extreme  1.  w. ;  dredging; 
bank  protection;  removal  of  snags  and 
wrecks.  At  the  beginning  not  to  attempt 
to  procure  more  than  4.5  7.  to  6  f.  at  1.  w., 
ana  to  b^n  on  one  of  the  worst  points. 
76,  ii,  611-533,  519,  520;  78,  842,  847. 

Surreys. 

Under  direction  of  Maj.  Suter,  1874, 
from  Cairo  to  New  Orleans,  76,  37,  ii, 
496. 

Examination  by  Maj.  Suter,  1876,  76, 
37,  ii,  496;  78,  841. 

Maps: 
Of  route,  S.  Doc.  307,  43d  Cong.,  1st 


25  sketches  of   river  from  Kentucky 
boundary  line  to  Red  River,  76,  ii,  620. 
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Third  SubdlTlfllon,  Falls  of  St.  Anthony  to  Cairo.     (See  also 

gippi  River  between  Falls  of  St.  Anthony  and  Cairo. ) 


Appropriation. « 

1874,  $200,000  ^  for  survey  and  reports, 
75,34. 

Commerce. 

Requirements  of,  76,  ii,  484,  485. 

Contracts. 

Disadvantages  of  contract  system,  76, 
ii,  493. 

En^neers. 

Chief  of  Enginsebs.  Reports,  '76, 
37,  66;  76,  92. 

Engineebs  in  Charge: 

Col.  J.  N.  Macomb,  from  Falls  of  St. 
Anthony  to  mouth  of  Illinois  River. 
Reports,  76,  63,  ii,  464,  467;  76,  ii,  176. 

Col.  J.  H.  Simpson,  from  mouth  of  the 
Ulinois  River  to  Cairo,  76,  65,  ii,  471. 

Assistants: 

M.  Meigs.  Reports,  76,  ii,  455,  467; 
77,  534. 

C.  W.  Durham.    Report,  76,  ii,  177. 

Estimates.    (See  Plans  and  Projecis.) 

By  M.  Meigs,  1875,  improving  river  to 
1.  w.  depth  of  4i  f.  between  St.  Paul  and 
La  Crosse,  144  miles,  $348,670,  76,  ii, 
454,  466;  76,  ii  180,  189. 

By  C.  W.  Durham,  1876,  similar  im- 
provement between  St.  Paul  and  Mon- 
trose, 491  miles,  as  follows:  From  fit. 
Paul  to  La  Crosse,  144  miles,  $348,670, 
76,  ii,  454,  466;  76,  ii,  180,  189.  From 
La  Crorae  to  Rock  Island  Rapids,  217 
miles,  $105,459,  76,  ii,  185,  189.  From 
Rock  Island  to  Dc8  Moines  Rapids,  130 
miles,  $ia3,234,  76,  ii,  188,  189. 

By  Col.  Macomb,  1875,  improving  Rock 
Island  Rapids  to  4  f.  depth,  $80,000;  4} 
f.  depth,  $507,092;  5  f.  depth,  $1,102,428; 
6  f.  depth,  $2,403,590,  76,  ii,  469.  Im- 
proving Des  Moines  Rapids  to  complete 
to  5  f.  depth,  $480,000;  for  6  f.  depth, 
$953,133,  76,  ii,  471. 

By  Maj.  Farquhar,  1879,  improving 
river  between  Des  Moines  Rapids  and 
Illinois  River:  Improving  river  at  points 
obstructed,  $921,294;  maintaining  and 
rectifying  channel,  $1,125,102,  79,  1123. 

By  Col.  Simpson,  1875,  improving  river 
to  1.  w.  depth  of  6  f.  between  mouths  of 
Illinois  and  Ohio  rivers,  as  follows:  Im- 
proving river,  $3,159,200;  protecting 
banks,  $4,000,000,  76,  ii,  493,  495. 

Physical  characteristics. 

Of  river  between  St.  Paul  and  month  of 
Ohio,  76,  ii,  457,  471,  491. 


Sediment,  amount  and  effect  of,  76,  ii, 

473,  477,  481,  483,  502. 
Sand  bars,  formation  of,  76,  ii,  457, 

474,  476,  502;  76,  ii,  179. 
Progressive  motion  of,  76,  ii,  477,  484. 
Rise  of  river  bottom  during  floods,  76, 

ii,  477, -502. 

Shifting  of  navigable  channels,  76,  ii, 
474;  76,  li,  179. 

Discharge  of  river,  76,  ii,  468, 475;  76, 
ii,  178. 

Fall  of  river,  76,  ii,  459,  471;  78,  ii, 
178. 

Floods  in  Mississippi  and  Ohio  riven 
at  different  times,  76,  ii,  473. 

Difference  between  watersof  Miasisfiippi 
and  Missouri  rivers,  76,  ii^  473,  482. 

Current  velocities,  76,  ii,  458,  476. 

Section  relation  between  high  and  low 
water,  76,  ii,  476. 

Profile  of  water  gauges,  76,  ii,  466. 

River  bends,  effect  of,  76,  ii,  488. 

Natural  division  of  river  between  Illi- 
nois and  Ohio  rivers  into  three  sections, 
76,  U,  471. 

Plans.     ( See  Estimates  and  Projects. ) 

Construction  of  wing  dams,  76,  ii,  461, 
466.  Action  of  wing  aams,  76,  ii,  460. 
Strength  of  brush  dams,  76,  ii,  462.  Re- 
mo  vfil  of  bars  by  scraping  compared  with 
results  from  ^rtable  dams,  y6,  ii,  485. 
Plan  of  increasing  I.  w.  discharge  by  reser- 
voirs appUcabie  only  to  small  rivers,  76, 
ii,  486. 

Projects.    ( See  Egtimaies  and  PUxns. ) 

By  Col.  Macomb,  1875,  improvement 
between  St.  Paul  and  mouth  of  Illinois 
River  to  1.  w.  depth  of  4  J  f.,  by  contraction 
and  direction  of  river  by  wing  dams,  clogs- 
ing  of  chutes,  scraping  at  bars,  and  shore 
protection,  76,  ii,  462, 466;  76,  ii,  179. 

By  Col.  Simpson,  1875,  improvement 
between  mouths  of  Illinois  and  Ohio 
Rivers  to  1.  w.  depth  of  6  f.  from  mouth 
of  Illinois  to  St.  Louis  and  8  f.  from  St 
Louis  to  Ohio  River,  76,  ii,  483.  By  the 
improvement  of  natural  channels  by  per- 
manent means  (use  of  1.  w.  dams  and 
dikes  on  brush  foundations,  with  riprap 
superstructures) ;  unification  of  channels 
to  single  channel  of  moderate  width,  76, 
ii,  489,  494,  495.  General  considerations 
affecting  the  project,  76,  ii,  485,  489.  The 
work  to  l)e  done  in  4  years,  at  a  cost  for 
improvements  of  special  points  of 
i  $3,159,200;  for  maintenance  and  protec- 
I  tion  of  banks,  $4,000,000,  76, 481,  li,  493; 

a  Work  for  which  appropriations  should  l^e  first  made,  76,  643,  6&4.  Effect  of  small  appropriatioiu 
on  ultimate  cost.  76,  82,  646.    Should  be  confined  to  works  in  progres,  77,  82,  612. 

6$10,000  allotted  from  this  for  Mississippi  Route,  Third  Division;  S60,000  for  Northern  Roate.  Third 
Subdivision;  946,000  for  Southern  Route. 
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76,  643,  646;  77,  513.  Distinction  be- 
tween works  of  improvement  and  protec- 
tion, 75,  ii,  493;  76,  643,  654;  77,  508, 
512. 

Surreys. 

Between  St.  Anthony  and  Illinois  riv- 
ers, 1874, 75,  ii,  454;  76,  ii,  176. 


Between  Illinois  and  Ohio  rivers,  1874, 
75,  ii,  471,  474. 

Between  Minnesota  and  Ohio  rivers, 
1866-(i9,  75,  ii,  455.  Necessity  of  refer- 
ring purveys  to  reference  points  ])eyond 
deiitructive  action  of  rivers,  75,  ii,  456, 
474. 


Third  Subdivision  (3),  from  Pokegama  Falls  to  Falls  of 

St.  Anthony. 


Engineers. 

Chief  of  Engineers.     Report,  75,  37. 

Engineer  in  Charge.  Maj.  F.  U. 
Farquhar.     Report,  75,  ii,  441. 

Assistants: 
J.  D.  Skinner,  75,  ii,  442,  453. 
A.  E.  Stevens,  75,  ii,  442,  453. 
L.  Y.  Schermerhom,  75,  ii,  442,  453. 

Estimates.     {See  Flam.) 

By  Maj.  Farquhar,  1875,  approximate, 
for  locks  and  dams  at  Sauk  Rapids, 
$464,000  to  $647,000,  75,  ii,  450;  at 
Blanchards  Rapids,  $332,352,  75,  ii,  450; 
at  Cashs  Island,  $446,430,  75,  ii,  450; 
at  Little  Falls,  $695,127,  75,  ii,  450.  For 
a  5-f.  channel  from  Falls  of  St.  Anthony 
to  Grand  Rapids,  $2,156,578;  for  a  3-f. 
channel,  $2,030,220,  75,  ii,  453. 

Physical  characteristics. 

Description  of   river  from  Pokegama 


Falls  to  Falls  of  St.  Anthony,  with  dis- 
tances and  elevations,  75,  ii,  442-452. 

List  of  ol)et ructions,  75,  ii,  442-452. 

Geological  formations,  75,  ii,  446, 446. 

Discharge  of  river,  75,  ii,  444,  446. 

Artificial  obstructions,  75,  ii,  448,  449. 

Plan«.     {^ce  Efftimaifs.) 

By  Maj.  Farauhar,  1875,  improve  the 
river  to  a  depth  of  from  3  to  5  f.  by  a 
channel  200  f.  wide,  by  closing  secondary 
channels,  dredging,  and  the  construction 
of  wing  dams,  75,  ii,  447,  452;  aided  by 
locks  and  dams  at  the  worst  rapids,  75, 
ii,  449. 

Surreys. 

Survey  ordered  and  in  progress  from 
Pokegama  Falls  to  FallH  of  St.  Anthony, 

1874,  75,  37;  complete<i,  Maj.  Farquhar, 

1875,  75,  37,  ii,  441. 

Map.  Map  of  routes,  S.  Doc.  307,  43d 
Cong.,  Ist  sess.,  part  2. 


TRAVERSE.     (See  iMke  Traverse.) 

TRATERSE  BAY.     (See  IJttk  Traverse  Bay,  Mich.) 

TRED  AVON  RIVER,  IWD.     (See  IjiMon  Point  Harbor.) 


Appropriations. 

1880,  $3,000,  80,  640. 

1881,  3,000,  81,  881. 


Total,    6,000. 

Commerce. 

Described,  80,  639. 

Contracts. 

1 SSO.  American  Dredging  Co. ,  dredg- 
ing, 20  cents  per  c.  y.,  81, 881. 

1 S  S 1 .  American  Dredging  Co. ,  dredg- 
ing, 22  cents  per  c.  y.,  81,  882. 

Engineers. 

Chief  of  Engineers.  Reports,  80, 103, 
110;  81,  138;  82,  133;  83,  138. 

9207—02 78 


Engineer  in  Charge.  Lt.  Col.  W.  P. 
Craighill,  1879-^3.  Reports,  80, 638;  81, 
880;  82,  853;  83,  679. 

Operations. 

1H§0-81.    27,094  c.  y.  dredged,  81, 

881. 

Projects. 

By  Lt.  Col.  Craighill,  1879,  for  8-f.  m. 
1.  w.  channel  150  f.  wide,  3  miles  below 
Easton;  estimate,  $8,250,  80,  639. 

Survey. 

Ordered  by  act  of  Mar.  3, 1879,  79,  81; 
made,  1880,  under  direction  of  Lt.  Col. 
Craighill,  80,  638. 
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TREAB  HATEN  CREEK,  MB.     {8ee  Tred  Avon  Rirer.) 
TRENTON  HARROR,  LA.     {See  Ouachita  River.) 


Enfflneerf. 

Chief  op  Enginsbbs.    Report,  84, 227. 

Enoinber  in  Charob.    Mi^.  a.  M.  Mil- 
ler.    Report,  84,  1383. 

Assistant.    E.  F.  White.    Report,  84, 
1382. 


Surrey. 

Examination  ordered  by  act  of  Aug.  2, 
1882,  made  under  direction  of  Maj.  Miller 
(report  unfavorable),  84,  1381. 


TRENT  RITER,  N.   €.     {See  Norfolk  Harbor,  etc) 


Appropriations 

1879,  17,000,  79 

1880,  10,000.  80 

1881,  5,000,  81 

1882,  10,000,  82 
1884,  10,000,  84 
1886,  3,500,  86 
1888,  5,000,  88 
1890,  5,000,  90 
1892,  5,000,  92 

4,000,  96 
2,000,  96 
2,500,  99 


1894, 
1896, 
1899, 


94. 

840. 

1007. 

1089. 

1041. 

978. 

864. 

1120. 

1127. 

1318. 

1108. 

1493. 


Total,  69,000 


Commerce. 

Important,  79.  712,  714. 

Navigability  of  the  Trent,  79,  712. 

Decrease  in  tranH{)ortation  and  insur- 
ance rates  consequent  upon  improvement, 
89,  1055,  1141. 

If  the  river  were  improved  above  Tren- 
ton there  would  probably  be  little  or  no 
navigation  on  it,  93,  1388. 

The  Wilmington,  Newbem  &  Norfolk 
R.  R.  i>arallel8  the  river  to  Newbem  and 
much  diminishes  the  traffic  on  the  river, 

95,  1317. 

Description  of,  1900,  1802. 

Engineem. 

Chief  of  EmuNEERs.  Reports,  78, 76; 
79,  94,  95;  80,  123;  81,  163;  82,  158; 

88,  165;  84,  171;  80,  165;  86, 160;  87, 
125;  88,  118;  89,  137, 149;  90, 124;  91, 
158;  92,  159;  98,  172;  94, 158;  95, 180; 

96,  162;  97,  202;  98,  204;  99,  236; 
1900,  268,  277. 

Engineers  in  Charge: 

Capt.  C.  B.  Phillips,  1878-81.  Reports, 
78,  76;  79,711;  80,8:^. 

Capt.  J.  Mercur,  1881-84.  Rejwrts,  81, 
1007;  82,  1088;  83,  853. 

Capt.  F.  A.  Hinman,  1884-85.     Report, 

84,  1041. 

Capt.  W.  H.  Bixby,  1885-92.    Reports, 

85,  1062;  86,  976;  87,  1016;  88,  862; 

89,  1052,  1140;  90,  1119;  91,  1355. 
Maj.  W.  8.  Stanton,  1892-95.    Reports, 

92,  1125;  93,  1387;  94,  1025;  95,  1316. 

Lt.  Col.  D.  P.  Heap,  1896.  Report,  96, 
1106. 

Capt.  W.  E.  Craighill,  1897-98.  Re- 
ports, 97,  1391 ;  98,  1243, 


Capt  E.  W.  Van  C.  Lucas,  1899-.  Re- 
ports, 99,  1493;  1900,  1802. 

Assisrr  A  nts  * 

J.  M.  Wolbrect.     Report,  79,  713. 

R.  Ransom.  Reports,  80,  840;  81, 
1008;  82,  1089;  83,  853;  84,  KHl;  85, 
1063;  86,  978;  87,  1018;  88,  864;  89, 
1054;  90,  1121;  91,  1357. 

E.  Thompson.  Reports,  87, 1019;  89, 
1054. 

W.  H.  Chadboum,  jr.  Report^  96, 
1107. 

OlMitruetionfi. 

The  bridge  of  the  Atlantic  and  North 
Carolina  R.  R.  Co.  considered  an  obstruc- 
tion to  navigation,  and  orders  issued  by 
the  War  Department  for  its  alteration  in 
1894-95,  95,  1317.  Alterations  made  in 
1896,  96,  1107. 

Operations. 

I879-80.  Two  cut-offs  opened  and 
widened,  and  snags,  logs,  and  similar  ob- 
structions remove<i  from  Quaker  Bridge 
to  Trenton,  80,  840. 

IMflO-Nl.  Logs,  snagp,  stumps,  and 
similar  obstructions  removed  between 
Quaker  Bridge  and  Pollocksville,  81, 
1008. 

1§§1-S9.  18,000  c.  y.  dredged  fit>m 
the  channel,  82,  1089. 

1IIIK9-83.  1,800  trees  removed  from 
the  banks,  and  73  logs  from  the  channel, 
83,  853. 

1  Jitlii3-§4.  25,000  c.  y.  dredged  from 
baain  and  channel;  460  logs,  snags,  and 
stumps  removed,  84,  1041. 

lSI^4-§5.  Turning  basin  at  Trenton 
completed  by  solid  revetment  wall,  and 
by  redredging  of  basin  to  6  f.  1.  w.;  617 
logs  and  stumps  removed  from  river,  85, 
1062. 

l§§6-§7.  Minor  obstructions  re- 
moved, 87,  1017. 

1§§7-It9.  270  logs,  trees,  and  snags 
removed  from  river  channel,  and  107 
trees  trimmed  on  the  banks,  88,  864. 

l§§§-§9.  1,220  trees,  snags,  and 
stumps,  49  cords  small  snags,  and  14,677 
c.  y.  removed  from  the  channel,  89, 
1053. 

1890-91.  1,273  snags  and  stumps 
removed  from  the  channel,  and  796  trees 
and  187  cords  of  brush  cleared  from  the 
banks,  91,  1356. 
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1S93-94.  A  channel  2,085  f.  long 
was  dredged  below  Trenton,  and  400  c. 
y.  were  dredged  from  the  turning  basin 
at  Trenton.  Repairs  were  made  to  the 
revetment  of  the  banks.  529  logs,  353  \ 
snags,  77  trees,  39  stumps  removed  from  | 
the  channel,  and  80  overhanging  trees 
from  the  banks.     04,  1025. 

1  §94-95.  A  cut  18  f.  long,  10  f.  wide, 
and  3  to  4  f.  deep  was  dredged  through 
the  shoals  below  Trenton,  06,  1317. 

1  §95-96.  4,837  c.  y.  dredged,  306 
snags  and  187  logs  removed  from  the 
channel,  and  58  overhanging  trees  and  *3 
logs  were  removed  from  the  banks,  06, 
1107. 

l§97-9§.  40  large  snags,  27  lofifs,  4 
stumps,  and  12  trees  were  removed  from 
the  channel,  and  18  trees  were  hauled 
back  and  3  stumps  pulle<l  and  hauled 
back  on  the  banks,  98,  1243. 

1  §99-1900.  28  logs,  36  trees,  25 
snags,  11  stumps,  and  121  piles  removed 
from  channel,  and  32  trees  from  the 
banks,  1000,  1802. 

Phyilcal  characterflitlci. 

General  description,  70,  713;  80, 1140. 
Obstructions,  snags,  sand  bars,  fallen  and 
overhanging  trees,  etc.,  70,  712,  713. 

Water  gauge  record  for  1892,  08, 1388. 
If  the  channel  al)ove  Trenton  were 
cleared  out,  as  much  l)enefit  would  be 
obtained  from  the  increased  drainage  as 
by  navigation.  03,  1388.  In  1895  the 
length  of  the  shoals  over  which  there 
was  not  a  practicable  width  of  3  f.  depth 
had  increased  to  3,400  f.,  06,  1317. 

Description  of  al)ove  Trenton,  06, 1317. 
The  available  depth  in  1898  in  the  next 
mile  below  Trenton,  18  inches  at  1.  w., 
08,  1243. 

Projectfi. 

By  Capt.  Phillips,  1879,  improvement 


of  the  river  below  Trenton,  to  secure  a 
depth  of  3  f.  at  the  extreme  low  summer 
stage  of  the  river,  by  removal  of  snags, 
fallen  and  leaning  trees,  by  dredging,  and 
by  dike  and  dam  construction;  esti- 
mate, $22,000,  70,  711,  714.  Estimate 
increased  in  1885  and  1887  to  $59,000,  87, 
1017. 

By  Capt.  Bixby,  1889,  improvement  of 
the  river  from  Trenton  to  Upper  Quaker 
Bridge  by  clearing  out  natural  obstruc- 
tions from  Trenton  upward;  for  small 
steamboats  over  the  firat  30  miles,  and 
for  pole  boats  over  the  remaining  13 
miles  up  to  Upper  Quaker  Bridge;  esti- 
mate, $13,000.  This,  together  with  the 
amount  required  for  completion  of  the 
prior  project,  made  a  total  for  completion 
in  1890,  of  $16,500.     00,  1120;  02,  1126. 

The  project  in  1892  was  amended  by 
Maj.  Stanton  to  include  maintenance  be- 
low Trenton,  06,  1106. 

The  project  of  1879  was  amended  by 
Lt.  Col.  Heap  in  1896  so  as  to  provide 
onlv  for  maintenance  of  a  channel  30  f. 
wiae  and  3  f.  deep  below  Trenton,  06, 
1106. 

In  1896  Lt.  Col.  Heap  estimated  that 
the  annual  cost  of  maintenance  would  be 
$2,500,  06,  1107. 

§ur¥eyi. 

By  J.  M.  Wolbrect,  1878,  an  examina- 
tion.    Report,  70,  713. 

Examination  ordered  by  act  of  Aug.  11, 
1888;  made,  1889,  under  direction  of  Capt. 
Bixby,  80,  1140. 

Minor  examinations,  etc.  (Shoals  be- 
low Trenton;  Trenton  to  Upper  Quaker 
Bridge,  03,  1388),  07,  1391.  (Vicinity 
of  wagon  bridge  at  Trenton,  1000, 1802.) 

Maps: 
80,  1054;  02,  Atlas,  24,  25;  06,  1318. 


TRINIDAD  HARBOR,  CAJL.    (See  Fort  Ross;  Pacific  Coast,  Harbf/r  of  Refuge. ) 


Commcrco. 

Unimportant,  78,  1147. 
Prospective  commercial  importance  of 
Trinidad  as  a  harbor  of  refuge,  80,  2249. 

Engineers. 

Chief  of  Engineers.    Reports,  73, 109; 
77,  123;  70,  180;  80,  237. 

Board  of  Eng  inkers.  Convened  Aug. , 
1876,  to  examine  the  harbors  of  Mendo- 
cino, Humboldt  Bay,  Tnnidad,  and 
Crescent  City  with  a  view  to  establishing 
a  breakwater  and  harbor  of  refuge  The 
board,  with  the  information  now  before  it 
gives  the  preference  to  Trinidad  Harbor. 
Report,  77, 1052.  (Lt.  Cols.  Williamson, 
Alexander,  and  Stewart,  and  Maj  Men- 
dell.  ) 

Engin::er  in  Charge.     Lt.  Col.  C.  S. 
Stewart.     Report,  80,  224. 


Edttmated.     {See  Plans.) 

ByLt.Col.Stewart,8eawail,$13,432,320, 
or  $19,000,000,  73,  1147. 

By  Board  of  Engineers,  breakwater, 
$7,694,500,  77,  1058. 

Plans.    (See  Estimates. ) 

By  Lt.  Col.  Stewart,  1880,  harbor  of 
refuge  at  Trinidad,  with  stone  and  con- 
crete breakwater  from  Trinidad  Head  to 
Pilot  Rock,  a  distance  of  900  y.  Estimate. 
$5,^293,227,  80,  :i250. 

Surrey. 

Ordered  bv  act  of  Mar.  3,  1879;  made, 
1880,  under  direction  of  Lt.  Col.  Stewart, 
80,  224. 

Maps.     80,  2250. 
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TRINITY  RITER,  TEX.»  (See  Brazos  River  beitceen  Velasco  and  Richmond, 
West  Galveston  Bay  Channely  Double  Bayou,  and  the  mouths  of  adjacent  streams,  Tejrns; 
Sabine  River,  etc, ) 


Appropiiatlont. 

1852,*f3,000,  act  Aug.  30  ( survey ). 
1872,  <-3,500,  78,  691  (survey).' 

1878,  10,000,  78,  84. 

1879,  2,500,  70,  110. 

1880,  4,000,  80,  1289. 

1881,  10,000,  81,  1342. 

1882,  8,000,  82,  1458. 
1888,  12,500,  88,  1284. 
1890,  10,000,  90,  1804. 
1892,  10,000,  92,  1542. 
1894,  5,000,  96,  1814. 
1896,     5,000,  97,  1546. 

1899,     7,000,  99,  1966  (survey). 

Total,  90,500 

Commerce. 

Important,  71,  67,  539;  78,  686,  690. 
Description  of,  96,  1553;  1900,  2363. 

Contraetd. 

IS7S.  Brott  <fe  Norrip,  dredging,  17 
cents  per  c.  y.,  79,  907. 

I«T9.  S.  N.  Kimball,  dnnlging,  22^ 
cents  per  c.  v.,  79,  909. 

l§Al.  6.  L.  Long,  dredging  and  snag 
removal,  81,  1341. 

1S§4,  J.  S.  Atkinson,  pheet-pile  re- 
vetment, $3  per  1.  f.,  and  dredgmg,  15 
cents  per  c.  v.,  85,  1456. 

lWfi9.  fi.  F.  Hutches,  jetty  consfruc- 
tion,  $2.73  per  1.  f.,  90,  1805. 

1§91.  J.  J.  Atkinson,  timlxjr  jetty 
construction,  $2.90  i^er  1.  f.,  91,  1921. 

1§94.  C.  A  R.  P.  Clarke,  dredging, 
32i  cents  per  c.  y,  ($3,250),  94,  1403. 

Enfffneerf. 

Chief  of  PLvoineers.  Reports,  70, 32, 
62;  71,  67;  72,  62;  73,  66;  78,  84;  79, 
110,  112;  80,  148;  81,  200;  82,  197;  83, 
202;  84,  217;  85,  227;  86,  224;  87,  189; 
88,  174;  89,  204;  90,  184;  91,  233,  235, 
1936;  92,  226;  93,  255;  94,  235;  95,  264; 
96,  22<),  231;  97,  296;  98,  285;  99,  341; 
1900,  388,  394. 

Engineers  in  Charge: 

Capt.  C.  W.  Howell,  1869-79.  Reports, 
71,  537,  538;  73,  685;  78,  612;  79,  918. 

Maj .  S.  M.  Mansfield,  1880-81.  Report, 
80,  1238,  1239. 

Capt.  C.  E.  L.  B.  Davis,  1881-«2.  Re- 
port, 81,  1340. 

Maj. S.M.Mansfield,  1882-86.  Reports, 
82,  1457;  83,  1082;  84,  1304;  85,  1455; 

86,  1323. 

Maj.  O.   H.  Ernst,  1886-90.     Reports, 

87,  1421;  88, 1285;  89,  1557. 

Maj.  C.  J.  Allen,  1890-92.  Reports,  90, 
1802;  91,  1918,  1936;  92,  1540. 


93,  1880;  94,  1401;  95,  1813;  96,  1546, 
1551;  97,  1805. 

Maj.  J.  B.  Quinn,  1898.  Report,  98, 
1508 

Capt.  C.  S.  RicJi^,  1899-.      ReporU*,  99, 
1965;  1900,  2329,  2348,  2356. 
Assistants: 

Lt.  H.  M.  Adams.    Report,  73,  686. 

G.  Dyes.    Report,  71,  538. 

J.  S.  Bird.     Report,  73,  687. 

W.  L.  Webb.    Report,  80,  1240. 

E.  M.  Hartrick.    Report,  90,  1805. 
G.Bagnall.      Reports,  91,  1921;   92, 

1542. 
D.  Allen.     Report,  94,  1403. 

F.  Oppikofer.  Reports,  96, 1554;  19O0, 
2360. 

Obfftmetlons. 

Fourteen  bridges,  1895,  more  or  less 
obstnictive,  96,  1551,  1554;  1900,  2360. 

Operations. 

lS70-§0.  22,000  c.  y.  dredged  from 
bar  at  moutb,  80,  1239. 

l»(Na-§1.  25,000  c.  y.  dredged  from 
l>ar  at  mouth,  81,  1341. 

l§§l-^3.  29,000  c.  y.sanddre<iged; 
58  snags  and  trees  and  1  wreck  peifeove<l, 
82,  1458. 

1NS4-85.  2,775  1.  f.  of  revetment 
built  and  23,275  c.  y.  dredged,  86,  1456. 

18§9-90.  3,269  1.  f.  of  jetty  built 
under  contract,  90,  1803. 

1890-91.  1,360  1.  f.  of  revetment 
built,  and  repairs  made  to  existing  works, 
91,  1919. 

1  §9 1-99,  Repairs  to  existing  works 
completed,  92,  1542. 

1893-94.  West  jetty  extended  about 
1,200  1.  f.,  completing  it,  6,626  c.  v. 
dredged,  94,  1402. 

1897-98.  Ix)g  jam  at  river  mouth 
removed,  98,  1508. 

1 899-1 900.  Log  jams  removed  from 
the  Middle  Pass,  ana  Brown  Pass  of  the 
river,  1900,  2329. 

Physical  characteristics. 

Described,  71,  538,  539;  73,  686,  687, 
688;  87,  1240;  89,  1557;  90,  1802. 

Description  of,  between  Magnolia  and 
Dallas.  206|  miles  long,  forming  the 
boundary  line  of  several  counties.  Ob- 
structed in  1895  by  snags,  etc.  96,  1552. 

Slight  shoaling  of  improved  part,  96, 
1546. 

Description  of,  Dallas  to  mouth,  190O, 
2350. 

Plans.     ( See  Projects. ) 

By  G.  Dyes,  1871,  improvement  of  the 
mouth  of  river;  recommended  for  Ptas  A  a 


Maj.  A.  M.  Miller,  1893-97.     Reports, 

a  Survey— Report.  .Tan.  30, 1853.    Estimate.  »31,808  (H.  R.  Doc.  No.  482,  65th  Ck>ng.,  2d 

b  Rpecinc  appropriation. 

c  Allotment  from  appropriation  for  survey  and  examinations. 


). 
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TRINITY  RIVER,  TEX.— Continuc^i. 


channel  150  f.  by  4J  f.  through  inner  and 
outer  bars,  proteottHl  by  a  pile  breakwater; 
estimate,  $15,942,  71,  539.  Modified  by 
Capt.  Howell,  71,  537. 

Improvement  by  locks  and  dams  disap- 
proved, 1873,  by  Capt.  Howell  and  Lt. 
Adams,  recommendingonly  improvement 
below  Liberty,  the  removal  of  snags  and 
excavating  a  channel  80  f .  wide,  6  f.  deep, 
and  12,500  f.  long;  estimate,  $22,581,  73, 
687. 

Projects.    (See  Plans.) 

By  Capt.  Howell,  1871  and  1873,  im- 
provement of  Trinity  River,  securing  a 
5-f.  channel  from  the  mouth  up  to  Lil)erty, 
by  construction  of  pile  breakwater  at  the 
mouth,  removal  of  snags,  and  dredging; 
estimate,  $46,000,  71,  587;  78,685;  80, 
1238.  Increased  in  1887  to  $59,500,  87, 
1422.  Work  not  considered  permanent, 
79,  919. 

In  1889  Maj.  Ernst  propose<l  the  con- 
struction of  two  parallel  sheet-pile  jetties, 
each  7,600  f.  in  length  and  275  f.  apart,  to 
concentrate  the  river  flow  across  the  bar; 
also  low,  submerged  dams  acre-es  the  two 
principal  passes,  U)  prevent  their  enlarge- 
ment; estimate,  $55,000,  making  the 
original  estimate  of  the  project,  as  revised, 
$89,500,  89,  1558;  92,  1541. 

By  Maj.  Miller,  1893-94,  expending  ap- 
propriation of  1892  to  obtain  imme<liate 
wnefit  by  extending  the  west  jetty  about 
1,200  1.  f.  to  meet  the  5  f.  contour  of  the 
bay  and  to  connect  the  inner  and  outer 


5  f.  contours  by  a  channel  5  f.  deep  and 
100  f.  wide,  94,  1402. 

In  1895  Maj.  Miller  estimated  it  would 
cost  about  $125,000  to  remove  obstruc- 
tions, etc. ,  and  $1 ,  600, 000  to  construct  locks 
and  dams,  96,  1552,  1553,  1554. 

Capt.  Rich6  estimated,  1899-1900,  it 
would  cost  $4,000,000  and  $4,550,000  for 
a  4  and  6  f.  channel,  and  $280,000  annu- 
ally for  maintenance,  1900,  2353. 

Surireys. 

At  mouth  of  river  ordered,  1870,  70, 
32,  62;  71,  538;  made  by  G.  Dyes,  1871, 
71,  67,  537. 

From  mouth  t^j  Magnolia  ordered,  1872, 
72, 62,  made  by  J.  S.  Bird,  1873,  73, 687. 

Resurvey  ordered  by  act  of  Mar.  3, 1879, 
from  its  mouth  to  the  bridge  of  the  Great 
Northern  R.  R.,  79, 112;  madel880,  under 
direction  of  Maj.  Mansfield,  80,  1239. 

Examination  ordered  by  act  of  Sept.  19, 
1890,  made,  1891,  under  direction  of  Maj. 
Allen  (report  unfavorable),  91,  1936. 

Survey  from  Magnolia  to  Dallas  onlered 
by  act  of  Aug.  17, 1894,  made,  1895,  under 
direction  of  Maj.  Miller  (report  unfavor- 
able) (see  Projects) f  96,  1551. 

Survey  of  Trinity  River,  Tex.,  mouth 
to  Dallas,  with  a  view  to  pro(;uring  navi- 
gable depths  at  1.  \v.  of  4,  5,  and  6  f., 
respectively,  ordered  bv*  act  of  Mar.  3, 

1899,  made,  1899,  under  clire<:tion  of  Capt. 
Ri('h(^  (report  favorable)    (see  iVoyVrf^), 

1900,  2350,  2356. 


TR0IJBL.ES01IE  CREEK,  KY.     (See  Kentxicky  River.) 
TROIJTBERO  (TROIJTBURO),  IV.  Y.  (harbor  of  refUge  at). 


Englneem. 

Chief  OF  Enoixeers.     Report,  89,  337. 
Engineer  in  Charok.    Capt.  C.  F.  Pal- 
frey, 1888.     Report,  89,  2426. 

Physical  characteristics. 

Description  of,  89,  2426. 

Plans. 

By  Capt.  Palfrey,  1 889,  harbor  of  refuse 
at  Troutberg,  with  an  east  and  a  west  pier. 


and  by  dredging  channel  entrance  to  18  f., 
and  the  harl>or  basin  \o  16  f.  m.  1.  w. ;  es- 
timate, 1)450,000,  89,  2427. 

Survey. 

Examination  for  harbor  of  refuge  or- 
dered by  act  of  Aug.  11,  1888,  made,  1889, 
under  direction  of  Capt.  Palfrey  (re  )ort 
unfavorable),  89,  2426. 

Maps.     89,  2426. 


TROY.     ( See  Huds(ni  River. ) 
TIJAL.ITI1V  RIVER,  OREO. 


Engineers. 

Chief  of  Engineers.  Reports,  89, 
357;96,  467;98,  511. 

Engineebs  in  Charge: 

Capt.  W.  Young,  1888.  Reix>rt,  89, 
2525. 

Maj.  J.  C.  Post,  1895.  Rei)ort,  96, 
3598. 


Maj.  W.   L.  Fisk,  1898.     Report,  98, 
3053. 

Obstructions.     (See  Physical  charuc- 
teridics. ) 

Physical  cliaracterlstics. 

Description  of,  89,  2525;  95,  3599;  98, 
3054. 
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It  rises  in  the  Coast  Ran^  of  moun- 
tains and  empties  into  Willamette  River 
about  14  miles  above  Portland. 

It  is  subject  to  freshets  which  flood  the 
surrounding  country.  In  1895  the  chan- 
nel was  obstructed  by  snags,  log  jams, 
rapids,  and  private  dams,  and  also  by  14 
bridges  which  crossed  it  at  various  points 
with  single  spans. 

Dairy  Fork  enters  on  the  north  bank 
near  Hillsboro,  and  extends  back  for 
about  13  miles  to  Louisignant  Lake,  a 
dry  plain  at  the  time  the  survey  of  97 
was  made.    96,  3599;  08,  3054. 

Plans. 

In  1888  Capt.  Young  considered  the 
cost  of  improving  the  river  greatly  in  ex- 


cess of  the  benefits  to  l>e  conferred  upon 
its  commerce,  89,  2526. 

§ur¥eyt« 

Examination  ordered  by  act  of  Aug. 
11,  1888,  made,  1888,  under  direction  of 
Capt.  Young  (report  unfavorable)  (see 
Plans),  89,  2525. 

Examination  to  Hillsboro  and  the  head 
of  navigation  ordered  by  act  of  Aug.  17, 
1894,  made,  1895.  by  Maj.  Post  (report 
unfavorable),  96,  3598. 

Survey  of  the  river  from  the  town  of 
Tualitin  up  to  Gaston,  and  of  Dairy  Fork 
to  Louisignant  Lake,  ordered  by  act  of 
June  3,  189«,  matle,  1897,  by  Capt,  FLsk 
(report  unfavorable),  98,  3053. 


TUCKAIIOE  CREEK,  MD. 


Englnecrii. 

Chief  ok  En(jinekk.s.  Report**,  80, 
110;  86,  137. 

Enoinberh  IK  Charge: 
Lt.  Col.  VV.  P.  Craighill,  1879.     Re|)ort, 

80,  7;^. 

W.  F.  Smith,  U.  S.  agent,  1884-88. 
lieports,  86,  908,  909,  911;  89,  921. 

Assistants: 
J.  L.  Seager.     Report,  80,  737. 
T.  I.  Geoige.     Report,  86,  910. 
A.  Stierle.     Report,  89,  922. 

Physical  characterliticti. 

Description  of,  80,  737;  89,  922. 

Plan§. 

By  Lt.  Col.  Craighill,  1880,  channel  200 
f.  wide  and  8  f.  deep  at  1.  w.,  Hillsborough 
to  Waymans,  and  one  6  f.  deep  and  75  f. 
wide  from  Waymans  to  the  mouth;  esti- 
mate, $41,250,  80,  738. 


By  W.  F.  Smith,  improvement,  Way- 
mans Wharf  to  Hillsborough,  by  excava- 
ting 8  f.  1.  w.  channel  75  f.  wide,  cost, 
$55,575;  or  a  similar  channel  60  f.  wide, 
cost,  $46,200,  86,  910. 

By  W.  F.  Smith,  1889,  channel  10  f. 
deep  at  1.  w.  and  50  f.  wide  from  Waymans 
Wharf  to  the  bridge  at  Hillsborough; 
estimate,  $42,000,  89,  923. 

SurTeyn. 

Ordered  by  act  of  Mar.  3,  1879,  made, 
1880,  under  direction  of  Lt.  Col.  Craighill, 
79,  81  (see  Plans) ;  80,  736. 

Examination  and  survev  ordered  by  act 
of  July  5,  1884,  made,  1884-86,  under  di- 
1  rection  of  W.  F.  Smith,  U.  S.  agent  (see 
Plans),  86,  908,  909. 

P^xamination  ordered  by  act  of  Aug.  11, 
1888,  made,  1889,  under  direction  of  W. 
F.  Smith. 


TUCKERS  ISLAND.     (See  FkUbearh,  N.  J.) 
TUCKERTOIV  CREEK,  N.  J. 


Commerce. 

Would  probably  justify  an  improve- 
ment of  the  creek,  97,  123i^. 
Description  of,  1900,  1613. 

Eni^lneerti. 

Chief  of  Engineers.  Reports,  97, 
154;  99,  182;   1900,  207. 

Engineer  in  Charge.  Maj.  C.  W. 
Raymond,  1890-.  Reports,  97, 1230;  (Lt. 
Col.)  1900,  1612,  1614. 

Assistant.  Lt.  S.  Cosby.  Report, 
97,  1231. 

Physical  eharaelerlHtlcs. 

Description  of,  97,  1232;  1900,  1613, 
1614. 


Projects. 

Lt.  Col.  Raymond,  estimated,  1900,  it 
would  cost  161,380  to  improve  river 
from  mouth  of  creek  to  head  of  naviga- 
tion, 1900,  1615. 


Surreys. 

Examination 
3,  1896,  made, 
Maj.  Raymond, 
97,  1231. 

Examination 
act  of  Mar.  3, 
Col.   Raymond 
Projects),  1900 


ordered  by  act  of  June 
under  the  direction  of 
1896  (report  favorable), 

and  survey  ordered  by 
1899,  made,  1900,  by  Lt. 

(report  favorable) "  (see 
,  1613,  1614. 
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TIJO  FORK,  KT.  AJVD  W.  \A.     (See  Big  Sandy  River,  Ky,  and  W.  Va,) 
TUOUE  €R£EK,  BIO.     (See  Missouri  River  between  mouth  and  SUmx  (My.) 
TULARE  TAULEIT,  €AL«.     (See  Joaquin,  TuLare,  Sacramento  Valley,  etc) 

TIJOLlJimrE  RIVER,  CAJL. 


Commerce. 

Description  of,  1892,  limited,  98,  3300. 

Enfi^ineers. 

Chibf  of  Enoinesrs.    Report,  98, 431. 
Engineer  in  Charge.     Maj.   W.   H. 
Heuer,  1893.     Report,  98,  3299. 

Physical  characteristics. 

Description  of,  98,  3299. 

About  100  miles  long,  drains  an  area  of 


about  1,635  square  miles,  and  empties  into 
the  San  Joaquin  River  near  Grayson. 
Has  a  minimum  flow  of  30  c.  f.  per  second 
and  a  maximum  flow  of  22,900  c.  f.  per 
second.     98,  3299. 

Survey. 

Examination  ordered  by  act  of  July  13, 
1892,  made  in  the  same  year  bv  Maj. 
Heuer  (report  unfavorable),  98,  3299. 


TURIVERS   CREEK,  HB. 


Engineers. 

Chief    of    P^noinbbrs.      Report,   91, 
132. 

Engineer   in  Charge. 
Smith,  U.  S.  agent,  1890. 

1211,  1213. 

Assistant.     A.  Stierle. 

1212,  1214. 


Maj.  W.  F. 
Report,  91, 

Report,  91, 


Physical  characteristics. 

Description  of,  91,  1212. 

Plans. 

By  Maj.  Smith,  1891,  dredging,  a  point 
projecting  into  the  mouth  of  ♦he  creek  and 
constructmg  a  spur  dike  400  f.  in  length 
near  the  entrance;  estimate,  $4,060,  91, 
1213. 


TURNERS  CUT,  N.  C.     (See  Pasquotank  River,  N.  C. ;  Norfolk,  Va. ;  Norfolk 

to  Sounds  of  N  C, ) 


Commerce. 

In  1895  it  was  considered  adequate  for 
the  traffic  that  could  enter  or  leave  the 
Dismal  Swamp  Canal,  and  for  that  reason 
it  was  not  considered  worthy  of  improve- 
ment at  that  time,  95,  1360. 

Enij^lneers. 

Chief  of  Engineers.    Report,  96, 191. 

Engineer  in  CnARtiE.  Maj.  W.  S. 
Stanton,  1892-95.    Report,  96,  1357. 


Physical  characteristics. 

The  stream  is  a  branch  of  the  Pasquo- 
tank River  and  also  a  portion  of  the  old 
Dismal  Swamp  Canal,  96,  1357. 

Description  of,  96,  1357. 

SurTcy. 

Examination  ordered  by  act  of  Aug. 
17,  1894,  made  by  Maj.  Stanton,  1895 
(report  unfavorable),  96,  1357. 


TURTLE  RAYOU,  TEX. 


Commerce. 

Charcoal,  wood,  and  farm  products, 
valued  at  $12,500,  transported  down  the 
bayou  during  the  year  of  1900,  1900, 
2346. 

Engineers. 

Chief  of  Engineers.  Report,  1900, 
394. 

Engineer  in  Charge.  Capt.  C.  S. 
Rich<^,  1899-1900.  Reports,  1900,  2342, 
2345. 

Assistant.  F.  Oppikofer.  Report, 
1900,  2346. 

Physical  characteristics. 

Turtle  Bayou  empties  into  Turtle  Bay, 
the  head  of  Trinity  Bay  (part  of  Galves- 
ton Upper  Bay)  and  is  one  of  the  adja- 


cent streams  referred  to  in  the  appropri- 
ation of  Mar.  3,  1899,  for  improving 
"Brazos  River  between  Valasco  and 
Richmond,  West  Galveston  Bay  Chan- 
nel, Double  Bayou,  and  the  mouths  of 
adjacent  streams,"  1900,  2343. 
Description  of,  1900,  2343. 

Projects. 

Capt.  Rich6  estimated,  1900,  it  would 
cost  $10,000  to  make  the  improvement, 
1900,  2345. 

Surveys. 

Examination  and  survey  of  Turtle 
Bayou  ordered  by  act  of  Mar.  3,  1899, 
made,  1899-1900,  under  direction  of  Capt. 
Rich6  (report  fcivorable;  see  Projects), 
1900,  2343,  2345. 
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TWEliVE-BHEiE  CREEK,  FLA.    (See  Oraiige  River.) 

T1¥E£.VE-]IIUL.E  CREEK,  M.  Y.     (See  Wilifon  Harlxyr. ) 

TWELYE-RULE  CREEK,  SAJV  FRJJVCISCO  RAY,  CAl.. 


Commerce. 

DeecriptioD  of,  none,  93,  3236. 

EnylBeen. 

Chief  of  Engineers.     Report,  98, 425. 

Engineer  in  Charge.    Lt.  Col.  W.  H, 
H.  Benyaurd,  1893.     Report,  93,  3235. 

Physical  characteristics. 

Deacription  of,  93,  3236. 


Navigable  at  high  tide  for  a  distance  of 
about  2  miles;  at  low  tide  the  slough  is 
'  bare,  93,  3236. 

Surrey. 

'  Examination  ordered  by  act  of  July  13, 
1892,  made  in  that  year  by  Lt.  Col.  Ben- 
yaurd (report  unfavorable),  93,  3235. 


TWEL.YE-POL.E  RIVER,  W.  YA. 


Commerce. 

Important,  75,  749,  755. 

Engineers. 

Chief  of  Engineers.     Report,  75,  73. 

Engineer  in  Charge.   Maj.  W.  E.  Mer- 
rill.    Reports,  75,  747,  749. 

Assistant.     A.  L.  Cox.     RejK)rt,  75, 
750. 

Physical  characteristic's. 

Described,  75,  749,  754,  755. 
ObstructiouH,  76,  754. 


Plans. 

By  Maj.  Merrill,  1875, 8  locks  and  dams; 
locks  to  be  160  by  60  by  10  f .  lift;  dams  1 00 
f.  long;  estimate,  $648,000.  To  reach  the 
coal  fields  would  require  two  more  dams; 
total  estimate,  $810,000;  not  recom- 
mended. 75,749,760.  Improvement  of 
river  by  removing  obstructions,  estimate, 
$50,000;  recommendtni,  75,  750,  754. 

Survey. 

Examination  made  l)elow  Wayne Court- 
House,  by  A.  L.  Cox,  1874,  75,  73,  753. 


TIVEIVTY-RILiE  CREEK,  PA.a 
TWO   ISL.A.\DS  (SAXTON),  RJTON. 


Commerce. 

Unimportant,  18J)9,  1900,  3629. 

Eni^lneers. 

Chief  of  Engineers.     RejKjrt,  1900, 
521. 

Engineer  IN  Charge.    Maj.C.  B.  Sean*, 
1899-1900.     Reiwrt,  1900,  3629. 

Physical  characteristics. 

Description    of.     "A  location  with  a 
name  but  without  a  habitation. ' '     On  the 


north  shore  of  l^ke  Superior,  about  31 
miles  from  (yrand  Marais,  Minn.  Name 
due  to  two  islands,  between  which  and 
;  the  shore  is  an  area  of  80  acres.  1900, 
3629. 

Survey. 

Examination  for  harbor  of  refuge  or- 
dered by  act  of  March  3,  1899,  made  by 
Maj.  Sears,  1899  (report  unfavorable), 
1900,  3629. 


TWO  RIYERS  HARROR,  WIS. 


Appropriations.  ^ 

1871,  $25,000,  71,  33. 

1872,  25,000,  72,  32. 

1873,  25,000,  73,  33. 

1874,  10,000,  74,  39. 

1875,  15,000,  75,  43. 

1876,  5,000,  76,  96. 

1878,  10,000,  78,  115. 

1879,  20,000,  79,  154. 

1880,  20,000,  80,  1915. 

1881,  15,000,  81,  2090. 

1882,  15,000,  82,  2144. 
1884,  8,000,  84,  1H52. 


Appropriations— Continued . 

1888, 

$2,500, 

88, 

1851. 

1890, 

3,000, 

90, 

2340. 

1892, 

3,000, 

02, 

2190. 

1894, 

3,000, 

95, 

2625. 

1896, 

5,000, 

96, 

2490. 

1899, 

8,000, 

99, 

2757. 

Total, 

217.500 

Commerce. 

Local  interests,  76,  ii,  364;  1900, 3760. 
Benefits  from  improvements,  76,  ii,366. 


aSur\'ey.— Ro|M)rt,  Fob.  19.  1^30.  estimato  S4.0f>3.03.     (H.  Doc.  No.  482.  56th  Cong.,  2d  ae«.) 
bstateinentsdf  nppmprijitions.  77,  s<iO;  78.  llfjt;;  79,  l.'>12.    Effect  of  small  appropriAtions  on  ulti- 

mat«  cost  of  work.  73,  'J02.    Ainount  transferred  U)  uppropriation  for  Ahnepee  Harbor.  Wis..  $5,000. 

76,43,201. 
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T1¥0  RIVERS  HARBOR,  WIS.— Oontinued. 


Increadne,  95,  2624. 

In  1897  the  requirements  of  the  com- 
merce were  BuflSiciently  provided  for,  97, 
2679. 

Contracts. 

IS 71.  R.  A.  Conolly,  conBtruction 
of  piers,  71,  111;  72,  118. 

IS 73.  J.  Rankin,  construction  of 
piers;  annulled,  72,  118;  76,  ii,  365. 

IS 75.  Hanson  &  Scove,  construction 
of  piers,  76,  ii,  363. 

1S77.  Truman  &  Schroeder,  con- 
struction of  piers,  77,  860. 

IS  SO.  Truman  &  Cooper,  pier  ex- 
tension, 81,  2091. 

I  SSI.  Knapp  &  Gillen,  pier  exten- 
sion, 81,  2091. 

I8S2.  Truman  &  Cooper,  pier  ex- 
tension, 88,  1686. 

ISS4.  Truman  &  Cooper,  super- 
structure construction,  85,  1996. 

IS94.  liiggers  &  Simono,  dredging, 
19,810  c.  y.  at  12  cents  per  c.  y.,  s.  m:, 

95,  2624. 

IS96.  Same  firm,  dredging,  9f  «3entfl 
perc.  y.  ($2,812.50),  97,  2680. 

IS99.  C.  Simono,  dredging,  13 J  cents 
per  c.  y.  ($3,163.50),  99,  2758. 

En^^lneers. 

Chief  of  Engineers.  Reports,  71, 
32;  72,  31;  73,  33;  74,  36;  75,  43;  76, 
96;  77,  100;  78,  115;  79,  153;  80,  205; 
81,  277;  82,  273;  83,  281;  84,  281;  85, 
304;  86,  298;  87,  263;  88,  240;  89,  279; 
90,  252;  91,  322;  92,  308;  93,  351;  94, 
323;  95,  360;  96,  316;  97,  399;  98,  391; 
99,  463,  474;  1900,  528,  538. 

Enoinebbs  in  Charge: 

Maj.  D.  C.  Houston,  1871-75.  Reports, 
71,  111;  72,  118;  73,  200;  74,  144. 

Maj.  H.  M.  Roberts,  1875-83.  Reports, 
75,  200;  76,  ii,  363;  77,  860;  78,  1156; 
79,  1512;  (Lt.  Col.),  80,  1914;  81,2088; 

82  2143. 

Capt.  F.  A.  Hinman,  1883-84.     Report, 

83  1685 

Lt.  Col.  J.  W.  Barlow,  1884-86.  Re- 
ports, 84,  1851;  85,  1995. 

Capt.  W.  L.  Marshall,  1886;  86,  290. 

Capt.  C.  E.  L.  B.  Davis,  1886-92.  Re- 
ports, 86,  1665;  87,  2043;  (Maj.)  88, 
1850;  89,  2058;  90,  2342;  91,  2543. 

Maj.  J.  F.  Gregory,  1892-94.  Reports, 
92,  2189:  93,  2727;  94,  2069. 

Capt.  C.  F.  Palfrey,  1895.  Report,  95, 
2623. 

Capt.  G.  A.  Zinn,  1896-98.     Reports, 

96,  2489;  97,  2678;  98,  2315. 

Capt.  J.  G.  Warren,  1899-.  Reports, 
99,  2756;  1900,  3681,  3759. 

Assistants: 


W.  H.  Hearding.  Reports,  73,  200; 
74,  144;  75,  200. 

C.  Crosman.     Report,  79,  1513. 

L.  Y.  Scheqmerhom.  Report,  81, 
2091. 

Estlmatei.     (See  Projects. ) 

By  Maj.  Houston,  1870,  construction  of 
piers,  and  dredging  in  accordance  with 
project,  $265,588.80,  74,  144;  75,  200. 

By  Maj.  Robert,  1879,  completion  of 
existing  project,  $125,588.80,  79,  154, 
1513. 

Ije||;al  proceedings. 

Limits  defined  for  lawful  deposit  of 
dredged  and  other  material  in  Lake  Mich- 
igan in  vicinity  of  Two  Rivers  approved 
by  Secretary  of  War,  1899,  99,  2757. 

Operations,  o 

I §7 1-72.  Improvement  begun  bv 
construction  of  419  1.  f.  of  pile  pier  with 
superstructure  on  east,  and  416  1.  f.  on 
west  side  of  entrance,  with  100  f.  of  pile 
protection  at  shore  end  of  west  pier,  72, 
31,  118;  73,  200;  76,  ii,  364. 

I §72-73.  480  1.  f.  of  pile  pier,  with- 
out superstructure,  built  in  extension  of 
east  pier,  73,  201 ;  74,  144.  U .  S.  dredge 
built  (from appropriations  of  1872  for  Two 
Rivers  and  Ahnepee),  73,  200;  74,  144; 
76,  ii,  3a5. 

I  §73-74.  480  1.  f.  suptrstructure 
built  on  east  pier;  546  1.  f.  pile  pier  with 
superstructure,  in  extension  of  west  pier; 
39,680  c.  y.  of  sand  removed  from  chan- 
nel along  side  of  west  pier,  74,  144. 

I §74-7 5.  140  1.  I.  close  pile  revet- 
ment built,  from  inner  end  of  east  pier 
toward  the  shore;  30,706  c.  y.  sand 
dredged  from  channel  between  piers,  75, 
200. 

I  §  75-76.  150  1.  f .  of  crib  pier  added 
to  each  end  of  pile  pier  extension;  13,325 
c.  y.  sand  dredged  trom  channel  and  sites 
of  cribs,  76,  96,  ii,  363. 

I  §76-7 7.  153  1.  f.  of  pile  pier  re- 
paired, 77,  860. 

l§77-7§.  1501.  f.  of  superstructure 
built  over  cribs  placed  in  1875-76,  78, 
115,  1156. 

1  §7§-79.  740  1.  f.  of  double  and  562 
1.  f.  of  single  sand- tight  lining  placed 
along  pile  piers;  354  1.  f.  of  sand  catch- 
ment lence  built;  250  1.  f.  of  west  pier 
riprapped,  79,  153,  1512. 

I  §  79-§0.  7  cribs  built  and  1  sunk  in 
extension  of  north  pier;  49,801  c.  y. 
dredged  from  the  channel  between  the 
piers;  320  1.  f.  of  double  and  446  f.  of 
single  sheet  piling  on  north  pier;  153  1.  f. 
of  pile  revetment  capped ;  208  cords  of 
stone  used  in  pier,  80,  1915. 


Capt.  J.  W.  Cuyler.     Report,  72,  118.  I      1§§0-§I.    15  cribs  sunk  and  4  built 

o  Average  cost  of  cribs,  76,  ii,  3f>3.    Average  cost  of  dredging,  76,  ii,  3G3.    History  of  operations  ot 
1875,  76,  il,  364.    Method  of  driving  piles  by  water  jet,  79, 1514. 
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in  extension  of  the  north  pier,  81,  2089. 

l§91-§3.  4  cribe  placed  in  exten- 
sion of  north  pier  and  2  in  extension  of 
south  pier;  20,594  c.  y.  dredged  from  the 
channel;  14,000  c.  y.  dred^E^  by  city, 
82,  2143,  2144. 

1  § 89-§  3.  Partial  superstructure  built 
over  500  1.  f.  of  south  pier  and  100  1.  f.  of 
extension  added  to  same;  26,436  c.  y. 
dredged  from  river  between  the  piers, 
88,  1685. 

1S§4-S5«  33,395  v.  y.  dredged  from 
the  channel,  86,  1995. 

18§5-S6«  26,66:S  c.  y.  dredged  from 
the  channel;  345  1.  f.  of  sand  fence  built; 
41  cords  stone  tilling  placed  in  pier,  86, 
1666. 

l§§8-89.  12,772  c.  v.  dredged  bv 
hired  labor,  80,  2058. 

18K9-90.  75  conls  stone  used  in  rip- 
rapping,  by  hirtKl  labor,  tin*  north  and 
south  piers,  00,  2342. 

1890-01.  Pile  bulkheadH  built  by 
hired  labor  for  [)rottM*tion  of  north  and 
south  piers,  and  repairs  made  to  north 
and  south  piern,  01,  2544. 

189d-93.  South  pier  repaired,  sand 
fences  renaired,  and  3701.  f.  built;  16,440 
c.  y.  dredced,  03,  2728. 

1893-94.  Piers  repaired;  11,765  c. 
y.  dredeed,  04,  2069. 

1894-95.  19,810  c.y.,s.m.,  dredged, 
and  sand  catch  constructed,  05,  2624. 

1895-96.  5,786  c.  y.  dredged,  06, 
2489. 

1896-97.  39,545  c.  y.  dredge<l,  07, 
2679. 

1898-99.  10,854  c.  y.  dre<lged,  00, 
2757. 

1899-1900.  20,774  c.  y.  dredge<l, 
1000,  3682. 

Physical  eharactcrlstleii. 

Changes  produced  in  shore  line  bv 
piers,  72,  119. 

Advance  of  shore  line  along  west  pier, 
76,  ii,  365,  366. 

Formation  of  bar  at  harbor  mouth,  08, 
2315;  1000,  3682. 

Description  of.     Harbor  on  west  shore 


of  Lake  Michigan.    Nearest  harbor,  Man- 
itowoc, 5i  miles  southward.    1000,  3760. 

Private  (city)  irork. 
1873-74.    190  1.   f.   dock  frontage, 

Sile  revetment,  built  by  village  of  Two 
ivers,  74,  144. 

14,000  c.  y.  dredged  from  the  inner 
harbor  by  tne  city  of  Two  Rivers,  82, 
2144. 

ProJeet«.    ( See  Egtimates. ) 

By  Maj.  Houston,  1870, 2  parallel  piers 
260  f.  apart  extending  to  the  18-f.  curve 
in  the  lake,  and  for  dredging  between 
them  to  a  depth  of  12  f.;  lengUi  of  piers, 
1,810  and  1,710  f.,  respectively;  estimate, 
$265,588.80,  71,  111;  74,  144;  75,  200; 
76,  ii,  364;  86,  1665,  1666. 

By  Maj.  R<)l)ert,  1877,  sand-tight  revet- 
ment along  the  pile  piers,  the  revetment 
to  consist  of  sheet  piling,  secured  bv  wales 
to  the  piers,  77, 860;  78, 1156;  70, 1512, 
1514. 

Total  amount  appropriated  from  1871 
to  1886,  inclusive,  $198,000;  e-^timated 
c<)st  of  completing  project,  $67,588,  86, 
2<)8. 

By  C'apt.  Zinn,  1897,  ceasing  extension 
of  w^orks  of  improvement,  07,  2678, 2679. 

Surreys. 

Under  direction  of  Maj.  Houston,  1870, 
70,  32;  71,  32,  111;  76,  ii,  364. 

Under  direction  of  Maj.  Robert,  1878, 
examination  and  soundings,  78,  1156. 

Under  direction  of  Col.  Robert,  1881, 
81,  2091. 

Minor  surveys.  (See  each  annual  re- 
port.) 

Examination  for  better  access  to  har- 
bor by  extension  of  piers  or  otherwise 
ordered  by  act  of  Mar.  3,  1899,  made, 
1899,  by  Capt.  Warren  (report  unfavor- 
able), 1000,  3759. 
ACaps* 

76,  ii,  364;  78,  1156;  81,  2090;  08, 
2728. 

Map  showing  the  condition  of  the  har- 
bor, Nov.,  1878,  70,  1512. 


TYBJBE  ROAD8.     (See  Sammiah  River,  Ga.) 
TYOART8  VALLEY  RIVER.     (See  Taggarts  Valley  River.) 

IIIVIPiirA  RIVER,  OREG. 


Approprfatlons. 

1871,  $22,500.00,  71,  97,  ^H)2;  72,  96, 

986. 
1.47,  86,  443. 
2,000.00,  88,  2145. 
9,000.00,  00,  296<). 
6,000.00,  06,  3236. 


1886, 
1888, 
1890, 
1896, 


Total,    39,501.47 


Commerce. 

Amount  saved  on  imports  of  the  valley 
for  one  year  would  more  than  pay  for 
the  improvement,  71,  914.  No  further 
improvement  recommended,  72,  986, 
991. 

Description  of,  06,  3449,  08,  2992- 
2994. 

In  1895  it  was  unimportant,  06,  3449. 
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In  1897  the  channel  at  the  entrance  was 
thought  ample  for  the  needs  of  com- 
merce, 98,  2994. 

Contracts. 

1§71.  W.  Tumbull,  who  failed  to 
sign,  declared  forfeited,  72, 989;  awarded 
to  W.  B.  Clark,  removal  of  submerged 
rook,  $6.95  per  c.  y.,  72,  986. 

1897.  Normile  &  Fastabend,  rock 
excavation,  |8  per  c.  y.  ($4,000),  97, 
3390. 

Engineers. 

Chief  of  Engineers.  Reports,  70,  32, 
84;  71,  97;  72,  96;  74,  118;  76,  125;  76, 
116;  79,  183;  80,  242;  86,  363;  87,  326, 
330;  88,  298;  89,  355,  357,  358;  90,  319, 
324;  91,  402;  92,  377;  93,  435;  94,  404; 

95,  444-J56;  96,  397;  97,  498;  98,  486, 
501;  99,  571. 

Engineers  in  Charge: 

Maj.  R.  S.  Williamson,  1870.  Report., 
71   909 

Maj.  H.  M.  Robert,  1870-72.  Reports, 
71,902;  72,986,988. 

Maj.  G.  L.  Gillespie,  1879-80.  Report, 
80,  2333. 

Capt.  C.  F.  Powell,  1886-87.  Reports, 
86,  2005;  87,  2463,  2499. 

Capt.  W.  Young,  1887-90.  Reports, 
88,  2144;  89,  2511,  2572. 

Capt.  T.  W.  Symons,  1890-95.  Reports, 
90,  2965,  3005;  91,  3169;  92,  2679;  93 
3342;  94,  2569;  95,  3369,  3448. 

Capt.  W.  L.  Fisk,  1896-98.     Reports, 

96,  3236;  97,  3389;  (Maj.),  98,  2967, 
2991. 

Capt.  W.  W.  Harts,  1899.  Report,  99, 
3209. 

Assistants: 

F.  H.  West,  72,  986. 
R.  A.  Habersham.     Report,  80,  2234. 
J.  S.  Polhemus.     Report,  87,  2463. 
R.  AVarrack.     Report,  90,  3008. 
Lt.  G.  D.  Fiteh.     Report,  94,  2571. 

Estimates.     (See  Plans  and  Projects.) 

By  Maj.  Williamson,  1871,  improve- 
ment of  the  Umpqua River  by  the  removal 
of  obstructions  to  the  high-water  naviga- 
tion, $22,549.33  (currency),  71,  914;  de- 
tailed estimates,  71,  913. 

Operations. 

1 871-72.  1,920  c.  y.  of  rock  removed 
from  river  channel,  72,  96,  992;  details  of 
operations,  72,  992;  a  milldam  at  Kel- 
logg's  cut  through,  72,  986. 

1 8  §  5-86.  Blasting  and  rock  removal 
commenced  on  the  river  under  appropri- 
ation of  1871,  86,  2006. 

1886-87.  Rock  removal  m  progress 
on  reefs  below  Scottsburg,  87,  2463. 

1889-90.  700  t.  of  ro(*k  drilled, 
blaste<l,  and  removed  from  the  channel, 
90,2966. 


1891-93.  955  t.  of  rock  blasted  and 
removed,  92,  2679. 

1893-94.  Over  252  t  of  rock  re- 
moved, 94,  2570. 

1897-98.  Over  633  c.  y.  rock  re- 
moved, 98,  2968. 

Physical  eharacteristtcs. 

The  Umpqua  divided  in  many  places  at 
1.  w.  into  half  a  dozen  streams,  separated 
from  each  other  by  walls  of  rock,  71, 910. 

A  series  of  rapids,  71,  910;  72,  989. 

Bed  of  river  coarse  gravel  or  solid  bed 
rock,  71,  910. 

No  sand  bars  in  the  river,  71,  910. 

Current  too  rapid  to  be  navigated  profit- 
ablv,  72,  96, 990. 

I)escription  of,  80,  2334;  87,  2499;  95, 
3449;  98,  2992. 

The  largest  river  in  southern  Oregon. 
The  entrance  from  the  sea  one  of  the  best 
along  the  coast.  The  stream  navigable 
for  25  miles  above  its  mouth,  to  Scotts- 
burg. Navigation  of  the  whole  river  dif- 
ficult.    95,  3448. 

In  1897  the  harbor  throat  proper  had  a 
minimum  depth  of  about  30  f.  and  width 
of  900  f .  at  low  tide.  The  average  depth 
on  the  crest  of  the  bar  was  seldom  less 
than  13  f.  at  1.  w.  or  19  f.  at  h.  w.  No 
serious  obstructions  existed.   98,  2993. 

Plans.     (See  Estiinates  and  Projects. ) 

By  Maj.  Gillespie,  1879,  improvement 
of  Umpqua  River  between  Scottsbui^ 
and  its  mouth  by  removal  of  bars  at 
Brandy  and  Echo  islands  and  Deans 
Creek,  involving  construction  of  3,100 1.  f. 
of  crib  jetty;  estimate,  $11,110,  80,  2336. 
In  18i87,  Capt.  Powell,  formation  of  a 
4-f.  channel  from  Gardner  to  Scottsburg 
by  contraction  works  on  two  bars,  re- 
moval of  bowlders,  and  completion  of 
present  project  at  Scottsburg  Reefs;  esti- 
mate, $30,000,  87,  2500. 

Private  (corporate)  work. 

President  of  the  Merchants*  &  Farmers' 
Navigation  Co.  tendered  the  use  of  a 
steamboat  to  Maj.  Robert  to  make  a  trial 
trip  up  the  river;  offer  accepted;  stock- 
holders protest  against  the  offer  of  the 
president;  trip  abandoned,  72,  986, 989, 
990. 

Projects.  (See  Estimates  and  Plans.) 
By  Maj.  Williamson,  improvement  of 
UmiKjua  River  by  removal  of  obstruc- 
tions to  a  high-water  navigation  from 
Scottsburg  to  lS)seburg;  estimate,  $22,549, 
71,  912;  86,  2005. 

In  1886  the  project  proposed  the  ex- 
j)enditure  of  the  balance  ol  the  appropri- 
ation of  1871,  at  and  l)elow  Scottsburg, 
in  the  excavation  of  a  channel  50  f.  wide 
and  3  f.  deep  at  1.  w.  through  5  rock 
ledges;  estimate,  $4,056,  86,  2005;  87, 
326;  88,  2144. 
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By  Capt.  Symons,  1889,  formation  of  a 
channel  50  f.  wide  and  4  f.  deep  at  1.  w. 
fruni  Scotteburg  to  the  mouth  by  removal 
of  ledge  rock  and  bowlders;  estimatey 
$9,000,  00,  3007;  01,  3169. 

In  1894  Capt.  Symons  estimated  it 
would  require  $6,000  to  complete  the 
project,  04,  2571. 

I  nexpended  funds,  $259.18,  returned 
to  the  Treasury,  1899,  as  the  project  was 
pnu'tically  complete<l,  00,  3209. 

Surveys. 

Examination  oniered,  1870,  70,  32,  84. 

Examination  of  the  rapids  by  Maj. 
Williamson,  71,  97,  902. 

Examination  by  F.  H.  West,  1871,  72, 
986. 

Survey  ordered  b^  act  of  Mar.  3,  1879, 
assigned  to  Maj.  Wilson,  70,  183;  made, 
1879,  under  direction  of  Maj.  Gillespie, 
80,  2333. 

Examination  onieri'd  by  act  of  Aug.  5, 


1886,  made,  under  direction  of  Capt.  Pow- 
ell, 87,  2499. 

Examination  between  Scottsburg  and 
Hartfi  Rapids  ordered  by  act  of  Aug.  11, 
1888,  made,  1889,  under  direction  of  Capt, 
Young  (report  unfavorable),  80,  2572. 
Burvey  of  the  river  between  S<rottsburg 
and  tlie  mouth  ordered  by  act  of  Aug.  11, 
1888,  made,  1890,  under  direction  of  Capt 
I  Symons,  00,  3007. 

Surveys  of  the  the  rocks  and  reefs  along 
the  projected  channel,  made  under  the 
direction  of  Capt  Symons,  1893-94,  04, 
:  2570. 

Examination  from  Scottsburg  to  £lk- 
'  ton  Bapids  ordered  by  act  of  Aug.  17, 
1894,   made,  1894-95,  by  Capt  Symons 
(report  unfavorable),  05,  3448. 

Examination  of  the  bar  and  entrance 
ordered  by  act  of  June  3,  1896,  made, 
1897,  by  Capt  Fisk  (report unfavorable), 
08,  2991. 


rx 


IJIVION.     (See  iMke  Ihium. ) 
LAKE,  WASH,     [i^^  I\i4jet  Sound— Ixike  WashingUm.) 


UIVIO!V  RIVER,  mE. 


Approprlatlonn. 

1870,  $15,000,  70,  82. 

1871,  15,000,  71,  89. 
1H96,  15,000,  06,  548. 

1899,  15,000,  00,  1025. 

1900,  115,000,  1000,  108.S. 


Total,  175,000 

Commerce. 

Benefit  of  the  improvement,  67,  503: 

Contracts, 
f  §70*    Morris  A  Cumings,  dredging, 

70,  506;  71,  839.      Contract  extended. 

71,  839. 

1§97.  Eastern  Dredging  Co.,  dredg- 
ing, 38  cents  per  c.  y.,  s.  m.  ($17,100), 
08   820 

i»99.  A.  R.  Wright,  dredging,  18, 
25,  and  75  cents  per  c.  y.,  s.  m. ;  removal 
of  le<lge,  $6.40  per  c.  y.,  p.  m.  ($119,890), 
1000,  1083. 

Eni^fneers. 

Chief  of  Enginkers.  Reports,  67, 
50;  60,  63;  70,  82;  71,  88;  72,  87;  73, 
95;  80,  31,  00,  26;  06,  27;  07,  29,  42; 
08,  40,  52;  00,  47;  1000,  49. 

Enginkers  in  Charge: 

Lt.(^ol.(i.Thom,  1867-73.  Reports,67, 
501,  70,506,  71,839;  72,927;  73,1057. 

Lt.  Col.  J.  A.  Smith,  1890.  Report, 
00,  458. 

Lt.  Col.  A.  N.  Danirell,  1896.  ReiM)rt, 
06,  548. 


Maj.  R.  L.  Hoxie,  1897-98.     Reports, 

07,  777,  800;  08,  819,  839. 

Maj.  S.  W.  Roessler,  1899-.  Rei^orti*, 
00,  1024;  1000,  1081. 

A.SHISTANT.  F.  S.  Burro wes.  Report, 
00,  1028,  1030. 

liegtslatlon. 

Act  of  the  legislature  of  Maine  for  the 

Protection  of  nvers  from  further  injury 
y  deposit  of  edgings  and  sawdust,  67, 
502. 

Maj.  Hoxie  recommended,  1897,  further 
legislation  to  prevent  the  deposit  of  refuse 
in  the  rivers  m  his  district,  08,  840. 

Operations. 

1§70-71.  40,000c.  y.  dredged,  chan- 
nel 100  f.  wide,  24  bowlders  and  150  t.  of 
ledge  removed,  71,  839. 

l§71-73.  30,000c.  y.  dredgeti, chan- 
nel 150  f .  wide,  820  t.  of  ledge  and  bowl- 
ders removed,  72,  928;  73,  1058. 

1  §73-73*  Wrought-iron  spindle 
erected,  73,  96,  1058. 

1S97-09.  About36,000c.y.  dredged, 

08,  819,  00,  1024. 

1  §99-1900.  10,938  c  y.  dredged, 
1000,  1082. 

Physical  characteristic*. 

Presence  of  bowlders,  67,  501. 
Description  of,  00,  458. 

PI  ans.     ( See  Projects. ) 

By  Lt.  Col.  Smith,  1890,  excavation  of  a 
channel  with  a  m.  1.  w.  depth  of  6  f.  and 
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a  width  of  from  100  to  150  f.  from  Lords 
Wharf  to  Ellsworth;  also  for  contraction 
of  the  river  at  its  mouth  by  constraction 
of  a  rubble-stone  jettv  and  training  wall 
with  a  combined  length  of  6, 700 f. ,  running 
from  the  western  shore  across  Hortons 
Rocks,  and  thence  parallel  to  and  about 
800  f.  from  the  eastern  shore;  estimate^ 
1225,000,  00,  462,  463. 

Project.     (See  Plam. ) 

By.  Lt.  Col.  Thom,  dredging  and  rock 
excavation,  to  give  a  depth  of  4^  f.  at  m. 
1.  w.;  estimate,  $40,000,  67,  502;  60,  63. 

By  Maj.  Roessler,  dredging  and  rock 
excavation,  to  obtain  a6-f.  channel,  m.  1. 
w.,  100  to  200  f.  wide,  from  river  mouth 
to  wharves  at  Ellsworth;  estimate,  by 
continuous  contract,  $129,800,  00,  1027. 
(See  AppropricUiona.) 


Surreys. 

Under  the  direction  of  Lt.  Col.  .Thorn, 
1867,  an  examination  from  the  mouth  to 
Ellsworth,  the  head  of  navigation,  67, 
501. 

Ordered  by  act  of  Aug.  11,  1888,  made, 
1890,  under  direction  of  Lt.  Col.  Smith, 
00,  461. 

Survey  and  examination  ordered  by 
act  of  June  3,  1896;  examination  was 
made,  1897,  by  Lt.  Col.  Damrell  (no  im- 
provement to  be  recommended  unless 
laws  were  made  to  prevent  deposit  of  mill 
waste;  appropriation  made  by  Congress), 
07,800. 

Maj.  Hoxie  reported,  1898,  that  he 
agreed  with  Lt.  Col.  Damrell  that  a  sur- 
vey wa8  unecessary,  08,  841. 

Survev  under  direction  of  Maj.  Roessler, 
1899  (see  Projects),  00,  1028. 


UPPER  COL.IJ1IIBIA  RITER.     (See  Columbia  River,  Upper.) 
rPPER  niACHODOC  CREEK,  VA. 


Engineers. 

Chief   ok    Engineers.      Report,   01, 
146,  1286. 

Engineer  in   Charge.     Lt.  Col.  P.  C. 
Hains,  1890.     Report,  01,  1287. 

Pliysical  charaeterlstlcfi. 

Description  of,  01,  1287. 


Survey. 

Examination  or(lere<l  by  act  of  Sept. 
19,  1890,  made,  18fK),  under  clirection  of 
Lt.  Col.  Hains  (report  unfavorable),  01, 
1287. 


UPPER  ]flIl»§lSSIPPI  RIVER  (rcmovini?  olMitrucllonfi).     (See  Mis- 
sissippi River,  IJjyper.) 


UPPER  ST.  JOHNS  RITER,  F1.A.     (See  Si.  Johns  River,  Upper,) 

UPPER  SYWEPUXENT  RAY,  MD.     (See  Isle  of  Wight  Bay.) 

UPPER  IVHITE  RIVER.     (See  White  River,  Ark.) 

UPPER  WIE-LAWETTE  RIVER,  OREO.     (See  WilUimeUe  River,  Uj)j)€V.) 

URRANA  CREER,  VA. 


A  pproprlattoni. 

1879,  1^5,000,  70,  85. 

1880,  2,500,  80,  770. 

1881,  4,000,  81,  967. 

1882,  4,000,  82,  1031. 
1888,  «3,000,  80,  1010. 
1890,  3,000,  00,  1071. 
1892,  3,000,  0»,  1056. 
1894,  3,000,  06,  1241. 
1896,  3,000,  06,  1053. 
1899,   3,000,  00,  1428. 


Total,   33,500 

Commerce. 

Commercial  advantages  of  tlie  vicinity, 
76,  ii,  139,  140. 


Advantages  as  a  harbor  of  refuge,  76, 
ii,  140. 

Improvement  has  been  of  material 
benefit  by  allowing  craft  to  land  at  the 
town  of  Urbana  instead  of  at  a  wharf 
about  IJ  miles  distant,  06,  1053. 

Contracts. 

1§79.  T.  P.  Morgan,  dredging,  24 
cents  per  c.  v.,  80,  769. 

1  §§0.  National  Dredging  Co  .  dredg- 
mg,  30  cents  per  c.  y.,  81,  967. 

I  §S  I  •  Potomac  Dredging  Co. ,  dredg- 
ing, 29i  cents  per  c.  y.,  82,  1030. 

1§§3.  D.  ConstanUne,  dredging,  15 
cents  per  c.  y.,  83,  816. 

1§§0.  American  Dredging  Co.,  dredg- 
ing, 19  cents  per  c.  y.,  00,  1070. 


a  l^rt  oi  Slo.OOO  for  Riippahanuocic  River. 
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1903.  G.  K.  Baker,  dredging,  16 
cents  nerc.  y.  ($1,600),  98,  1300. 

)§99«  Virginia  Dredging  Co.,  dredg- 
ing, 161  cents  per  c.  y-  ($1,650),  96, 1051. 

1§98.  A.  M.CleggandM.  A.  Dugan, 
dredging,  18  cents  per  c.  y.  ($1, 800),  99, 
1427. 

1899.  J.  Miller,  dredging,  19  cents 
perc.  y.  ($1,900),  1900,  1716. 

Engineers. 

Chief  op  Enuinkebs.  Rep«3rts,  76, 
95;  79,  85;  80,  114;  81,  154;  82,  149, 
154;  88,  155;  84,  158;  85, 143;  86,143; 
87, 109;  88,  112;  89,  128;  90,  115;  91, 
142;  92,  143;  98,  155;  94,  143;  95, 163; 
96, 149;  97, 183;  98, 186;  99,  215;  1900, 
245. 

Engineers  in  Charge: 

8.  T.  Abert,  U.  S.  Agent,  1875-91.  Re- 
ports, 75,  ii,  139;  79,  616;  80,  769;  81, 
966;  82.  1029,  1032;  83,  815;  84,  990; 
85,  977;  86,  914;  87,  939;  88,  825;  89, 
1009;  90, 1070. 

Lt.  Col.  P.  C.  Hains,  1891-92.  Report, 
91    1 268 

Maj.  C.  E.  L.  B.  Davis,  1892-95.  Re- 
ports, 92,  1054;  98,  1301;  94,  959;  95, 
1239. 

Maj.  C.  J.  Allen,  1896-.  RepoH«,  96, 
1051;  (Lt.  Col.)  97,1335;  98, 1202;  99, 
1428;  1900,  1717. 

Assistant.  J.  B.  Duncklee.  Report, 
75,  ii,  140. 

Operations. 

l§79-§0.  16,991  V.  V.  dnHige<l  from 
the  bar,  80,  770. 

l§§l-§3.  1 1,870  c.  y.  dredged  from 
the  channel,  82,  1031. 

l§§3-§3.  5,900  c.  y.  dredged  from 
the  bar  at  mouth,  83,  816. 

l§§3-§4.  6,083  c.  y.  dredge<l  from 
the  bar,  84,  990. 

18S9-90.  8,069  c.  y.  dredged  under 
contract;  240  1.  f.  sand  dike  built,  and 
212  1.  f.  brush  wattling  repaired  by  hired 
labor,  90,  1070. 

1  §91-93.  5,674  c.  y.  dredged,  92, 
1055. 

1803-94.  In  connection  with  previ- 
ous year  19,285  c.  y.  dredged,  93,  1302; 
94,  960. 


I§95-9II.  13,965  v.  y.  dredged,  96, 
1052. 

1 S9S-99.  10,000  V.  y.  dredgeil,  99, 
1428. 

1  §99-1900.  9,990  v.  v.  dredged, 
1900,  1717. 

Physteal  cliaraeteiistlcft. 

General  description,  75,  ii,  139,  140; 
88,  825;  95,  1239. 

Bar  at  the  mouth,  75,  ii,  139,  140, 141; 
79  85 

Tides,  75-,  ii,  141. 

Project. 

By  S.  T.  Abert,  1875,  improvement  of 
creek  by  excavation  of  a  cnannel  150  f. 
wide  and  10  f.  deep  at  m.  1.  w.  through 
the  bar  at  its  mouth;  estimate,  $20,000, 
75,  ii,  141;  79,  616;  86,  915. 

Project  extended  in  1883  to  include  re- 
moval of  bar  in  the  harbor,  increasing 
the  total  estimate  to  $22,000, 84, 990;  87, 
939. 

After  an  examination,  made  in  1888,  a 
svstem  of  dikes  was  adopted  to  prevent 
the  dredged  channel  from  filling  with 
sand,  and  a  revised  estimate  made  the 
cost  $19,080,  89.  1009;  92,  1054. 

In  1897  Lt.  Col.  Allen  estimateii  the 
cost  of  completing  the  original  project 
$70,000,  including  the  completion  of  the 
improvement  by  means  of  dredging  and 
the  constniction  of  a  jetty  to  protect  the 
channel  dredged  through  the  outer  bar, 
97,  1335. 

Surveys. 

Included  in  Coast  Sur\'^ev  1869,  75,  ii, 
141. 

Bv  J.  B.  Duncklee,  1874-75.  Report, 
75, 'ii,  140. 

From  the  village  of  Urbana  t*:)  the 
Oaks,  ordered  bv  act  of  June  14,  1880, 
made,  1882,  under  direction  of  S.  T. 
Abert,  l^.  S.  Agent,  82,  1032. 

Survey  made  by  Maj.  Davis,  1892,  93, 
1301. 

Survey  made  by  Lt.  Col.  Allen,  1897, 
97,  1335. 

Maps.     89,  1010;  90,  1070. 


VALLEY  CREEK.     (See  Black  \\'nrri(yr  River  and  Five  Mih  Creek,  Ala.) 

Y AL.L.EY  RIYER,  ALA.     (See  Black  Warrixyr  River. ) 

YAIVBUREIV,  ARK.     (See  Arkansas  River, ) 

YANBIJREN  HARROR,  N.  Y.a 

Y AMCE  RIYER.     (See  Hatrre  Bay,  Mich, ) 

Y ANCOUYER,  lY ASH.     ( See  Columbia  River. ) 


nSurvev— Report  Oct.,  1836,  estimate,  $362,777.50.     (H.  Doc.  No.  482,  ftSth  Cong.,  2d  sess.) 


BEPORT8   OF   CHIEF  OF   EKGIKEEBS,  TJ.  8.   ARMY. 


1247 


TANI^AIjIAy  IjA.     (See  Mississippi  Rirer  hHween  mouth  of  Ohio  and  Head  of  the 

Passes. 

TEIjASCO  harbor,  TEX.a     (See  Brazos  River;  DmihU  Bayou,  Tex,;  Sabine 
River f  etc.;  TVinity  River,  Tex.;  West  Galveston  Bay,  Tex.) 

yi:R]|IIL.ION  BAYOIJ,  RIYER,  AlVD  PASSES,  LA. 


Appropriations. 

1880,  15,000,  80, 

1881,  4,900,  81, 


1892, 
1894, 
1896, 
1899, 


7,500,  98, 
5,000,  05, 
1,000,  96, 
2,500,  99, 


1158. 
1282. 
1827. 
1767. 
1506. 
1850. 


Total,  25,900 


Commerce. 

Increase  of  commerce  due  to  improve- 
ment, 83,  1106. 

Prospective  benefit  of  improvement, 
87,  1401. 

In  1894-95  for  the  first  time  in  years  a 
steamer  began  to  ply  on  the  bayou  to  the 
great  advantage  of  8hipp>er8,  95,  1767. 

From  Jan.  1  to  Dec.  31, 1899,  the  com- 
merce amounted  to  7,650  t.,  1900,  2262. 

Contractu. 

1S81.  G.  A.  Magnire,  clearing  22 
miles  of  river,  $4,750,  81,  1281.  J.  Ma- 
guire,  constructing  a  brush  dam  and 
clearing,  27J  miles  of  river,  82,  1373. 

1803.  V.  Von  Schoeler,  furnishing 
snag  boat,  174.85  per  day;  furnishing  and 
driving  guide  piles,  $9.25  each,  98, 1827. 

1895.  E.  Wise,  hire  of  snag  boat,  $65 
per  day,  95,  1767. 

1899.  V.  Von  Schoeler,  furnishing 
snag  boat  70  days,  at  $42.25  per  dav  of  8 
hours,  1900,  2263. 

Engineers. 

Chief  op  Engineers.  Reports,  80, 
143,  145;  81,  192;  82,  189;  83,  207;  87, 
188;  91,  230;  93,  246;  94,  227;  95,  253; 

96,  220;    97,   285;    98,   275;    99,   328; 
1900,  373. 

Engineers  in  Charge: 

Maj.  C.  W.  Howell,  187^81.  Reportfl, 
80,  1157,  1164;  81,  1281. 

Maj.  Stickney,  1881-83.  Reports,  82, 
1373;  83,  1106. 

Maj.  W.  H.  Heuer,  1887.  Report, 
87  1398 

Capt.  iv.  L.  Fisk.     Report,  91,  1855. 

Maj.  J.  B.  Quinn,  189:i-99.  Reports, 
93,  1826;  94,  1370;  95,  1766;  96,  1505; 

97,  1766;  98,  1477;  99,1850. 

Maj.  H.  M.  Adams,  1900.  Report, 
1900,  2262. 

A  SSIfiTT  A  NTS 

W.  II.  Hoffman.*  Report,  80,  1165. 
Lt.  O.  T.  Crosby.  Report,  87,  1398 
P.  H.  Thomson.     Report,  91,  1856. 

Operation!. 

1881-83.    22  miles  of  river  below 


the  railroad  bridge  cleare*!  of  obstructions 
by  contract,  82,  1373. 

188^83.  27 J  miles  of  river  cleared 
and  a  brush  dike  650  f.  long  built  bv  con- 
tract, 88,  1106. 

189!^93.  Over  3,000  obstructions 
removed,  98,  1827. 

1893-94.  50  guide  piles  driven,  94, 
1371. 

1894-95.  About  450  obstructions 
removed,  95,  1766. 

1895-96.  About  900  obstructions 
removed,  96,  1506. 

1 899-1900.  Stream  cleared  of  snags 
and  overhanging  trees  from  Abbeville, 
La.,  to  the  Southern  Pacific  R.  R.  Bridge, 
1900,  2262. 

Plans.    (See  Projects.) 

Maj.  Heuer,  1886,  estimated  the  cost  of 
improvement  from  Abbeville  to  Louisiana 
ana  Texas  R.  R.  Bridge,  by  removal  of 
snags,  etc.,  at  $5,000,  but  noes  not  con- 
sider the  locality  worthy  of  improvement, 
87,  1398. 

Projects.     (See  Plans.) 

By  Maj.  Howell,  1879,  improvement  of 
the  river  to  a  l.-w\  depth  of  5  f.,  from  the 
railroad  bridge  above  Vermilion  to  its 
mouth  in  Vermilion  Bay,  by  the  removal 
of  trees,  logs,  and  snags;  estimate, 
$9,900,  80,  1157,  1166,  1166.  The  im- 
provement not  considered  permanent, 
80,  1165;  83,  1107;  87,  1398. 

By  Capt.  Fisk,  1891,  removing  snags, 
overhanging  trees,  and  logs  in  the  bayou, 
and  for  driving  guide  piles  in  the  bay  to 
mark  channels;  estimate,  $25,000^  91, 
1856,  93,  1826. 

By  Maj.  Quinn,  1894-95,  clearing  the 
stream  above  Abl)eville  as  far  as  available 
funds  would  permit,  about  30  miles,  95, 
1766. 

By  Maj.  Quinn,  1899,  clearing  the 
stream  of  snags  and  overhanging  trees, 
from  Abbeville,  La.,  to  the  Southern  Pa- 
cific R.  R.  Bridge,  99,  1850. 

Surveys. 

Ordered  by  act  of  Mar.  3,  1879,  79, 
112;  80,  145;  made  under  direction  of 
Maj.  Howell,  1879,  80,  1164. 

Examination  from  Abbeville  to  R.  R. 
bridge  ordered  by  act  of  Aug.  5,  1886, 
made,  1886,  under  direction  of  Maj. 
Heuer,  87,  1398. 

Examination  made,  1891,  under  direc- 
tion of  Capt.  Fisk,  91, 1855. 


aExftmlnation^Rpimrt  (favorable)  Pept.  30,  185;^.     (If.  Doc.  No.  482,  5l>th  Cong.,  2d  sees.) 
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VERMILIOM  HARBOR,  OHIO.  <> 


Appropriations. 

1886, 

$10,000.00,  66,  iii,  33. 

1887, 

20,000.00,  66,  iii,  :«. 

18:^8, 

23,626.57,  66,  iii,  :il 

18(>4, 

5,758.97,  allottcHl,  68,  40,  149, 

151. 

I8(i6, 

15,315.74,  66,  iii,  33. 

1872, 

5,000.00,  72,  228. 

1873, 

12,000.00,  73,  122. 

1874, 

3,0(H).00,  74,  49. 

1875, 

10,000.00,  76,  164. 

1876, 

5,(X)0.00,  76,  139. 

1878, 

4,000.00,  78,  129,  1258. 

1880, 

2,000.00,80,2126. 

1881, 

2,000.00,  81,  2306. 

1882, 

3,000.00,  82,  2396. 

1886, 

3,000.00,  86,  1861. 

1888, 

1,000.00,  88,  li)99. 

1890, 

2,000.00,  90,  2775. 

1892, 

2,000.00,  92,  2501. 

1894, 

2,000.00,  95,  3096. 

1896, 

2,000.00,  96,  2936. 

Total,  132,701.28 

Commerce. 

1h  rapidly  growing,  74,  218;  no  appar- 
ent increase  pince  the  piers  were  com- 
pleted, 77,  961. 

Not  a  commercial  port,  but  uf»ed  to  a 
small  extent  by  iishing  ])oati«,  and  vesHels 
often  lie  up  at  the  harbor  tor  the  winter 
or  for  repairs,  96,  2SrM'y,  97,  3070. 

In  1S98  the  commence  for  wveral  years 
back  averaged  alK)ut  4,000  t.  annually, 
98,  2656. 

Place  a  resort  for  fishing  Iwats,  99, 
3053. 

Contraetfl. 

1I466.  W.  Nicoll,  repairs  to  piers, 
66,  iv,  74;  67,  29,  143.  J.  Ix)veday, 
iron,  66,  iv,  74;  67,  29,  143.  Rtandart 
&  Richardson,  timber  and  lumlx^r,  66, 
iv,  74;  67,  29,  143.  F.  D.  Ketchunj, 
stone  and  spikes,  67,  232,  233. 

1S72.  O.  J.  Jennings,  drilling  and 
blasting  rock,  $2.75  and  ^:\  per  c.  y.; 
dredging  loose  rock  and  sand,  $1  perc.  y., 
73,  334. 

1§73.  O.  J.  Jennings,  materials  and 
labor,  73,  3;U;  74,  218,  219.  Cartwright, 
McCunly  &  ('o.,  bolts  and  spikes,  73, 
334;  74,  218,  219. 

1^75.  Case  &  Jennings,  drilling  and 
blasting  rocks,  $2.90  ])er  c.  v.;  dredging 
loose  rock,  60  cents,  and  santl,  60  cents 
per  c.  y.,  76,  299;  76,  ii,  556. 

IN  SO.  J.  Sims,  dredging,  30  cents 
perc.  y.,  81,  2306. 

1NS6.  L.  P.  &  J.  A.  Smith,  repair  to 
piers,  87,  2312. 

a  Survey —Reports,  18.36,  estimate  «74,342.34;  Apr. 
Cong.,  2d  «es.«<.) 


IKMsamentii.    ( Not  printed  in  reports. ) 
All  details  relating  to  this  improvement 
prior  to  1865,  66,  5. 

Eii9ineer». 

Chief  of  Engineers.  Rejwrts,  66,  2. 
5,  ii,  41,  iii,  5,  33,  iv,  27;  67,  29;  68,  40; 
60,  37;  70,  48;  71,  46;  72,  43;  73,  4X 
122;  74,  49;  76,  55,  151,  1(>4;  76,  107, 
139;  77,  114;  78,  129;  79,  172;  80,225; 
81,  308;  82,  302;  83,  313;  84,313;  85, 
3:58;  86,  332;  87,299;  88,272;  89,324; 
90,  293;  91,  368;  92,  348;  98,  399;  94, 
373;  95,  407;  96,  362;  97,456;  98,445; 
99,  528. 

Engineers  in  Charge: 

Capt.  Stansbury,  1853-^54;  66,  26,  27. 

Col.  T.  J.  Cram,  1864-69.  Reports, 
66,  24-29,  iv,  26-^0,  73-75;  67,  143,  148, 
216,  230-233;  68,  149,  151,  152. 

Maj.  W.  McFarland,  1869-71;  69,  i:52; 
70,  176. 

Capt.  G.  L.  Gillespie,  1871-73.  Re- 
ports, 71,  193;  72,  228. 

Maj.  F.  Harwood,  1873-74:  73,  42. 
Reports,  73,  332;  74,  218. 

Lt.  Col.  C.  E.  Blunt,  1874-77;  74,  215. 
Rei)orts,  74,  219;  75,  298;  76,  ii,  555. 

Maj.  N.  Michler,  1877-80.  Reports, 
77,  960;  78,  1256;  79,  1673. 

Maj.  J.  M.  Wilson,  1880-83.  Reports, 
80,  2124;  81,  2304;  82,  2394. 

Maj.  L.  C.  Overman,  1883-92.  Re- 
ports, 83,  1901;  84,2093;  85,2222;  86, 
1859;  87,  2310;  88,  1998;  89,  2316;  90, 
2774*  01    2847. 

Lt!  Col.  J.  A.  Smith,  1892-99.  Rt- 
ports,  92,  2500;  93,3071;  94,2403;  96, 
3()<)6;  96,  2934;  (Col.),  97,  3068;  98, 
2656;  99,  3053. 

Aasistants: 
Cai)t.  (t.  J.  Lydecker,  68,  151. 
Capt.  M.  B.  Adams,  75,  53;  76,  ii,  55.5. 

EHtimates.     (See  Projects. ) 

By  Col.  Cram,  1865,  repairs  t^)  piens 
$15,315.94  (erroneously  statetl  as 
$16,461.94,  66,  27-29),  66,  5,  iii,  5,  iv, 
27,  73.  1866,  for  repairs  of  west  pier, 
$6,511,  67,  143,  148,  230.  1867,  $8,0(X) 
to  $9,000,  67,  217. 

By  Caj)t.  Gillespie,  1872,  extension  of 
\)wr^  400  f.,  $25,000,  72,  228. 

Bv  Maj.  Harwood,  1873,  completion  of 
repairs,  $5,000,  73,  332. 

By  Lt.  C^ol.  Blunt,  1874,  to  widen  chan- 
nel to  100  f.  and  deepen  to  14  f.,  $10,000, 
74,  219.  1875,  to  complete  channel  an<l 
repairs  to  piers,  $5,000,  75,  298.  1876, 
$9,000  additional,  76,  ii,  556. 

By  Maj.  Wilson,  1879,  completion  of 
existing  project,  $5,000,  and  $1,000  an- 
nually lor  maintenance,  79,  1688,  1689. 

5, 1865,  estimate  $16,461.94.    (H.  Doc.  No.  482, 55tfa 
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TERMUiIOIV  HARBOR,  OHIO— Ck>ntinued. 


Operations.  <> 

1  §53-54.  Some  repairs  made,  66, 
26,  27. 

1  §67-6§.  Repairs  to  old  piers  above 
and  under  water,  raising  them  to  5  f . 
above  water,  filling  with  stone,  and  plank- 
ing over  all,  68,  40. 

187a-T3.  2,216.46  c.  v.  of  solid  and 
loose  rock  removed  by  drilling,  blasting, 
and  dredging,  78,  332. 

1§ 73-74.  East  pier  extended  132  f., 
west  pier  66  f.,  blasting  and  dredging 
channel  completed,  74,  218. 

1§ 74-75.  Repairs  to  piers  by  day 
labor,  76,  298. 

1875-76.  4,000  c.  y.,  mostly  rock, 
blasted  and  removed  from  channel  by 
contract,  75,  ii,  655. 

1876^-77.  Piers  repaired  and  a  cut 
at  shore  end  of  west  pier  closed,  77,  961. 

1877-78.  Repairs  to  piers,  78,  129, 
1256. 

1878-79.  Blasting  rock  and  dredg- 
ing rock,  gravel,  etc. ;  channel  70  f .  by  12  f . 
obtained,  70,  172,  1673,  1688. 

1 8  79-80.  Minor  repairs  to  piers,  80, 
2125. 

1889-81.  6,656  c.  y.  Hhale  rock 
dredged  from  channel,  81,  2305. 

1881-82.  125-f.  breach  in  east  pier 
repaired;  66  1.  f.  east  pier  superstnicture 
rebuilt,  82,  2395. 

1883-83.  Crib  built  and  sunk  in 
repair  of  west  pier,  83,  1901. 

1883-84.  106  1.  f.  of  west  pier  re- 
moved and  rebuilt;  330 1.  f.  superstructure 
repaired,  84,  2093. 

1886-87.     Repairs  to  piers,  87,  2310. 

1889-90.  Repairs  to  piers  by  hired 
labor,  90,  2774. 

1892-93.  317  1.  f.  of  the  superstruc- 
ture of  the  east  pier  rebuilt  and  365  plank 
on  the  west  pier  removed  and  replaced 
with  new,  93,  3071. 

1896-97.  West  pier  repaired  by  re- 
moving three  cribs  and  superstructure, 
and  replacing  these  by  an  entire  new 
section  of  pier  after  dreaging  the  site,  97, 
3069. 

1898-99.  Minor  repairs  to  end  of 
west  pier,  99,  3053. 

Phyiical  characferfsifcfi. 

Description  of,  96,  2935. 

The  channel  depths  between  piers  vary 
less  than  at  most  other  places  on  the  lake, 
95,  3096. 

Private  ^rork. 

A  portion  of  superstructure,  504  1.  f.  of 
the  east  pier,  rebuilt  by  the  citizens; 
much  dredging  done  by  them  in  times 
past,  66,  27. 


Projecta.     (See  EstimcUoi. ) 

Original,  for  piers  and  dredging  at 
mouth  of  Vermilion  River;  details  un- 
known (see  Jfop,  66,  i);  partial  history 
of,  66,  26-29;  77,  960. 

By  Col.  Cram,  1865,  repairs  to  eaat 
and  west  piers  by  contract,  66, 26-29,  iv, 
26;  67,  143.  For  repairs  and  protet^tion 
to  west  pier,  67,  216;  68,  40. 

By  Capt.  Gillespie,  1872,  deepening  the 
channel  by  blastmg  and  dredging  and 
for  repairs  to  piers,  72,  228. 

By  Maj.  Harwood,  1873,  extension  of 
east  and  west  piers,  73,  332. 

By  Lt.  Col.  Blunt,  1874,  widening  and 
deepening  the  channel  to  100  f.  by  14  f. ; 
blasting  and  dredging  by  contract,  74, 
219;  75,  298;  76,  li,  555. 

By  Maj.  Michler,  completing  existing 
project  by  hired  labor,  77,  960. 

The  earliest  project,  1836,  proposed 
the  extension  of  two  parallel  piers  from 
each  side  of  the  rivers  mouth  to  the  10- 
f.  curve  in  the  lake.  In  1838  the  project 
was  amended  to  provide  for  dredgmg  be- 
tween the  piers.  The  project  was  subse- 
quently amended  to  provide  for  an  in- 
crease of  depth  to  12  f.,  involving  rock 
removal  from  the  channel  between  the 
piers.  66,27;  72,228;  78,332;  74,219; 
77,  960;  80,  2122. 

In  1880  the  project  was  expanded  to 
provide  for  an  mcrease  of  channel  depth 
to  14  f.  from  deep  water  in  the  lake  to 
the  city  wharves,  80,  2126;  86,  1860. 

Total  amount  appropriated  from  1836 
to  1886,  inclusive,  $123,701.28;  estimated 
cost  of  completion  of  existing  project, 
$11,000,  86,  1860,  1861;  87,  2311. 

In  1892  Lt.  Col.  Smith  did  not  consider 
the  commerce  of  the  harlwr  sufficiently 
extensive  to  justify  any  further  expendi- 
ture other  than  such  as  would  be  re- 
quired for  the  preservation  of  existing 
works,  92,  2500. 

Estimated  cost,  1899,  to  put  the  piers 
and  the  channel  in  good  condition, 
$50,000,  an  expense  that  could  not  be 
justified  by  the  importance  of  the  place, 
99,  3a53. 

Surreys. 

By  Maj.  Raynolds,  1865,  66,  25. 

Examination  of  the  channel,  made, 
1892-93,  by  Lt.  Col.  Smith,  93,  3071; 
and  of  the  channel  and  piers,  1898,  by 
the  same  officer,  98,  2656. 

Maps: 

Of  Northern  and  Northwestern  lakes, 
showing  location  of  improvement,  66,  i. 

By  Col.  Cram,  showing  condition  of 
piers  in  Mar.,  1865,  66,  i. 

81,  2304;  91,  2848. 


a  Suspended  since  1838,  66,  5. 


9207—02- 
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y£R]lin.IOM,  S.  DAK.     (See  Missouri  River  betioem  Sioux  CUy  and  Fort  BenUm. ) 

TICK8BURO,  MISS.     (See  Mississippi  River  between  mouth  of  the  Ohio  and  Head 

of  the  Passes;  lazoo  River,  Miss. ) 

VIBAL  BAYOIJ,  LA.     (See  Bayous  Raundavmy  and  I'idal,  La,) 

YIN AJLH AV EN,  ME.     (See  Cannrs  Harbor. ) 

YUVCI^NES.     (See  Wabash  iSww,  Ind.  and  lU.') 

TINCENTS  COVE,  MASS.     (See  Gloucester  Harbor.) 

YINETARD  HAVEN  HARBOR,  MASS. 


Appropiiatloni. 

1888,  $25,000,  88,  34. 
1890,  10,000,  90,  557. 
1892,  7,500,  02,  606. 
1894,  7,500,  95,  665. 
1896.  7,000,  96,  632. 
1899,      3,000,  99,  1110. 


Total,  60,000 

ContraeU. 

1§93.  J.  V.  Luce,  stone,  $2.40  per 
8.  t.  ($4,000),  98,  812. 

1§97.  W.  S.  White,  stone,  $1.95  per 
8.  t.  ($12,000),  97,  893. 

Englneom. 

Chief  op  Enginbbrs.  Reporto,  82,  90 
87,  43;  88,  34;  89,  45;  90,  39;  91,  50 
92,  54;  98,  55;  94,  52;  95,  57;  96,  57 
97,  69;  98,  72;  99,  84,  97;  1900,  96, 
111. 

Enoinsbrb  in  Charge: 

Lt.  Col.  G.  K.  Warren,  1881.  Report, 
82  592 

Hiaj.  W.  R.  Livermore,  1882-92.  Re- 
ports, 87, 572,  573;  89,  611;  90,  556;  91, 
700. 

Capt.  W.  H.  Bixby,  1892-95.  Reports, 
92,  604;  98,  811;  94,  578;  95,  664. 

Maj.  D.  W.  Lockwood,  1896-.  Reports, 
96,  631;  97,  892;  98,  901;  99,  1109; 
1900,  1240,  1289. 

Operations. 

l§S9-90.  Temporary  wharf  and  3 
riprap  jetties  built,  00,  557. 

1 S90-9 1.  1,064 1.  stone  used  in  jetty 
construction,  91,  700. 

1  §9 1-93.  3,386 1.  stone  used  in  jetty 
construction,  92,  605. 

1  §93-94.  About  1,600  t.  stone  de- 
posited in  sea  walls  and  jetties,  94,  578. 


lK94-9ft.  About  500  t.  stone  depos- 
ited in  sea  walls  and  jetties,  95,  664. 

1896-97.  388  t.  of  stone  deposited 
in  sea  wall,  97,  892. 

1  §97-9§.  4,974  t.  of  stone  deposited 
in  sea  walls  and  jetties,  98,  902. 

Physical  characteristics. 

Description  of,  82,  592;  87,  574;  89, 
611;  1900,  1290. 

Plant.    (See  Projects.) 

By  Lt.  Col.  Warren,  protection  of  5,000 
1.  f.  of  bluff  by  deposit  of  40,000 1,  of  rip- 
ran;  estimate,  $60,000,  82,  594. 

By  Mai.  Livermore,  1887,  formation  of 
harbor  of  refuge  by  breakwater  and  jetty 
construction;  estimate,  13,983,936,  87, 
579. 

Projects.     (See  Plans.) 

By  Lt.  Col.  Warren,  1882,  protection  of 
5,000  1.  f.  of  bluff  by  the  construction  of 
riprap  jetties  and  shore  protection,  re- 
quiring the  deposit  of  40,000  tons  of  rip- 
rap; estimate,  $60,000,  82,  594;  90, 556. 

By  Capt.  Bixby,  1895,  stone  work  by 
contract,  95,  664. 

Surreys. 

Examination  and  survey  ordered  by 
act  of  Mar.  3,  1881 ,  made  under  direction 
of  Lt.  Col.  Warren,  82,  594;  87,  572. 

Survey  of  *'Ea«t"  and  "  West  Chops," 
made,  1889,  under  direction  of  Maj.  Liver- 
more, 89,  611. 

Examination  for  harbor  of  refuge,  or- 
dered by  act  of  Mar.  3,  1899,  report 
made  by  Maj.  Lockwood,  1899,  recom- 
mending that  Congress  be  asked  to  make 
a  general  investigation  to  determine  best 
site  for  harbor  of  refuge,  1900,  1290, 
1292. 

Maps.     87,  580;  98,  812;  95,  664. 


VOLUSIA  BAR,  FLA.     (See  St..  Johns  River.) 


Appropriations. 

1880,  15,000,  80,  972. 

1881,  5,500,  81,  1137. 

1882,  5,000,  82,  1200. 
1884,  •  2,000,  84,  1136. 
1886,  7,500,  86,  1137. 
1888,  500,  88,  1090. 
1890,  500,  90,  1565. 


Appropriations — Continued. 
1892,    11,000,  92,  1370. 
1894,      1,000,  95,  1537. 
1896,      1,000,  96,  1313. 
1899,      2,000,  99,  1602. 


Total,  31,000. 
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Contraetfl* 

l§!IO.  Anderson  &  Blaisdell,  mat^ 
tress  and  riprap  constniction,  $2.95  per  1. 
f.,  81,  1137. 

1§81.  L.  A.  Conningham,  jetty  con- 
struction, brush  mattress,  $1  per  s.  y., 
and  riprap,  $6  per  c.  y.,  82,  1201. 

1§IJ3.  G.  A.  De  Cott«H,  jetty  con- 
struction, mattresses,  95  cents  per  s.  y.; 
riprap  stone,  $5.96  per  c.  y.,  83,  953. 

1  §§4.  Hopkins  &  Le  Baron,  jetty  re- 
construction, 85,  2257. 

1§86.  I.  A.  Bryan,  jetty  construc- 
tion, 87,  1218., 

1899.  Marzyck  &  Browne,  dredging, 
36  cents  per  c.  y. ;  repairing  fender  piling, 
$225  ($900),  03,  1650. 

1§96.  Florida  Dredging  Co.,  dredg- 
ing, 43  cents  per  c.  y.  ($3,440),  97,  1551. 

Eng^tneert. 

Chief  of  Engineers.  Reports,  80, 131; 
81,  178;  82,  174;  83,  184;  84,  192;  85, 
193;  86,  192;  87,  155;  88,  145;  89, 166; 
90,  149;  91,  187;  92,  184;  93,  201;  94, 
186;  95,  211;  96,  188;  97,  240;  98,  235; 
99,  271;  1900,  310. 

Engineers  in  Charge: 

Col.  Q.  A.  Gillmore,  1880-85.  Reports, 
80,  971;  81,  1135;  82,  1198;  83,  951; 
84   1134 

Capt.  W.  T.  Rossell,  1885-86.     Report, 

85,  1254. 

Capt.  W.  M.  Black,  1886-92.     Reports, 

86,  1135;  87,  1216;  88,  1088;  89,  1308; 
90,  1564;  91,  1627. 

Maj.  J.  C.  Mallery,  1892.  Report,  92, 
1369. 

Lt.  D'Armit,  1893.     Report,  93,  1648. 

Maj.  T.  H.  Handbury,  1894-95.  Re- 
port*4,  94,  1220;  95,  1536. 

Lt.  Col.  W.  H.  H.  Benyaurd,  1896-98. 
Reports,  96,  1313;  97,  1550;  98,  1330. 

Capt.  C.  H.  McKinstry,  1899.  Report, 
99   1602. 

Capt.  T.  H.  Reea,  1900-.  Rei)ort,  1900, 
1978. 

Assistants  i 

Lt.  W.  L.  Fisk.     Report,  81,  1137. 
Capt.  J.  C.  Post.     Report,  82.  1201. 
Capt.  W.  T.  Rossell.     Report,  83,  953. 
A.  W.  Barber.     Report,  85,  1250. 

Operatlonn. 

1§§0-91.  1,950  1.  f.  of  brush  and 
stone  jetty  built,  81,  1136. 


18§l-89.  1,836  1.  f.  of  mattress; 
bottom  course,  laid  on  line  of  east  jetty, 
west  jetty  extended  256  f.;  100*  piles 
driven,  82,  1200. 

18§3-§3.  East  jetty  extended  to  the 
bar  by  addition  of  1,623  1.  f.  of  work;  43 
guide  piles  driven,  83,  952. 

l§§4-§5«  Broken  piling  removed, 
guide  piling  driven,  and  75  c.  y.  riprap 
stone  placed  in  east  jetty,  85,  1256. 

l§86-§7«  Jetties  raised  to  1.  w.  by 
brush  fascines  and  stone,  and  repairs  to 
guide  piling,  87,  1217. 

1  §  8  §-89,  Repairs  to  pile-fender  sys- 
tem, 89,  1309. 

l§§9-90.  100  c.  y.  stone  placed  in 
west  jettv,  90,  1565. 

1  §90^91.  175  t.  of  rock  used  in  re- 
pair of  jetty,  91,  1628. 

1  §9 1-93.  Repair  of  jetty  completed, 
92,  1369. 

1  §03-93.  Fender  piles  repaired, 
93   1649. 

1893^94.  257  c.  v.  dredged,  94, 
1221. 

1896-97.  4,242  c.  y.  dredged,  97, 
1550. 

1898-1900.  Two  rows  of  fender 
piles  repaired,  1900,  1978. 

Projects. 

By  Col.  Gillmore,  narrowing  the  exist- 
ing channel  by  2  converging  brush  and 
stone  jetties,  starting  from  the  shore  and 
extending  to  the  6-f.  curve  .in  the  lake, 
and  with  such  width  between  the  ends  as 
will  maintain  a  channel  depth  of  6  f.  at 
1.  w.,the  channel  to  be  further  defined 
and  guarded  by  rows  of  fender  piles  and 
deepened  by  dredging  if  necessary;  esti- 
mate, 115,000, 80, 972.  Revised,  $25,000, 
86,  1135;  87, 1217. 

In  1893-94  Mai.  Handbury  estimated 
that  $1,000  would  be  required  annually 
for  maintenance,  94,  1221. 

In  1895-96,  by  Lt.  Col.  Benyaurd, 
dredging  the  shoal  at  the  outer  ends  of 
the  jetties,  96,  1313. 

Lt.  Col.  Benyaurd,  1895-96,  estimated 
that  $2,000  would  be  required  annually 
for  maintenance,  96,  1313. 

Survey. 

Survey  made,  1894,  showing  6-f.  depth, 
by  Maj.  Handbury,  94,  1221. 

Maps.     81,  1136;  83,  952. 
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Appropriation.^ 

1834,  1128,337.55. 

UTABASH  RIYER,  ILL..  AMD  IND.     (See  Tjoke  Erie;  Lalce  Michigan;  Lake 
Michigan  and  Wabash  River  Canal;  Little  Wabash,  III.;  White  River. ) 

Part.  Appropriatioiifi. 

A.— Wabash  River,  above  and  below  Vincennes $746,000.00 

B.— Wabash  River,  below  Vincennes -. 45,000.00 

C— Wabash  River,  above  Vincennes 15,000.00 

D.— Operation  and  care,  locks  and  dams 8, 706. 71 

Total 814,706.71 

Part  A. — IVabanh  River.     (See  Lake  Michigan  and  Wabash  River  Canal.) 


Appropriations. 


1828, 

1500,  survey,  act  May  23 

1870,6 

2,000,  71,  486,  489. 

1871, 

14,000,  allotted,  71,  489. 

1872, 

60,000,  72,  58,  463. 

1873, 

50,000,  73,  59,  510. 

1874, 

25,000,  74,  67,  487. 

1875, 

40,000,  76,  73,  740. 

1876, 

70,000,  76,  90,  ii,  58. 

1878, 

50,000,  78,  109,  840. 

1879, 

20,000,  79,  148,  1454. 

1880, 

25,000,  80,  1842. 

1881,| 

^5,000,  81,  2000. 

rf25,000,  81,  2002. 

1882,/ 

^40,000,  82,  1973. 

rf30,0()0,  82,  1974. 

1884,| 

<^30,000,  85,  1640. 

dlO,000,  86,  1641. 

1886, 

c^60,000,  86,  278. 

IQQQ  / 

^•60,000,  88,  1739. 

lOOOjS 

d5,000,  88,  1744. 

1890,| 

c60,000.  90,  2229. 

''5,500;  90,  2232. 

1892,| 

<-60,000,  92,  2032. 

rf5,000,  92,  2035. 

Total, 

746,000 

Commerce. 

Injury  to,  by  present  condition  of  river, 
71,  486;  72,  475. 

List  of  obfltruct ions,  71,  486. 

Reduction  of  railroad  frei^ht«  through 
improvement  of  navigation,  82,  1975. 

Contracts. 

1§73.  R.  McKenzie,  rock  excava- 
tion, wing  dams,  snagging,  and  dredging, 

78,  510;  completed,  74,  485.  Myers  & 
De  Ham,  rock  excavation  at  Grand  Chain 
(23,000  c.  y. ),  78,  59,  511;  74, 486;  com- 
pleted, 76,  72,  738,  79,  1451. 

11$ 7ft.  J.  &  R.  Kerr,  dam  at  New 
Harmony  Cut-off,  76,  72,  739,  76,  ii,  57; 

79,  1440,  for  lack  of  sufficient  progress 
contract  annulled  and  work  completed 
bv  hired  labor,  77,  95,  667,  79, 1440.  C. 
M.  Cole,  cleaning  out  cut-oft  at  Little 
Chain,  76,  739;  completed,  76,  90,  li,  57. 

a  H .  R.  Dcx*.  482, 55th  Cong., 2d  sess. 
b  Allotment  survey, 
o  Below  Vincennes. 


M.  R.  Nolan,  rock  excavation  at  War- 
wicks  Ripple,  76,  72,  739;  76,  ii,  59; 
contract  extended,  77,  95,  669;  annulled 
Deo.,  1877,  78,  831. 

1979.  D.  S.  Barmore,  two  snag  boats 
complete,  $10,430,  to  be  completed  by 
Aug.,  1879,  79,  1448. 

1  §  §  4 .  Carmody  &  Maple,  lock  stone, 
86,  1639. 

1§§9.  M.  Cox,  furnishing  dredge 
hull,  $995;  C.  E.  Rees,  furnishing  lock 
stone,  $36,338.56,  88,  1740. 

1§§9.  Salem  Stone  &  Lime  Co.,  fur- 
nishing look  stone,  $22,400,  89,  1930. 

1991.  Romona  Oolitic  Stone  Co., 
furnishing  stone  for  construction  of  dam 
abutment,  $6,541.80,  91,  2403.  Dark 
Hollow  Quarry  Co.,  furnishing  lock 
stone,  $16,631.75,  91,  2404. 

Encroachments. 

Obstruction  of  river  at  Terre  Haute  by 
highway  bridge,  88,  1584;  86,  86. 

EnK^lneers. 

Chief  of  Knqineers.     Reports,  71, 62; 

72,  58;  78.  59;  74,  66;  76,  72;  76,  90; 
77.  95;  78,  109;  79,  148;  80,  197;  81, 
266;  82,  260;  88,  268;  84,  267;  86,  255, 
257;  86,  277;  87,  246;  88,  220;  89,  256, 
257,  90,  231;  91,  241,  297,  298;  92,  284. 

Board  of  Engineers.  Convened,  1876, 
to  consider  project  for  improvement  of 
river  by  dam  closing  Harmony  Cut-off, 
essentially  approved  the  recommenda- 
tions of  the  officer  in  chai^,  77,  669; 
79,  1441.  (Majs.  Weitzel,  Merrill,  and 
Smith. ) 

EXGINEERS   IN   ChARGE: 

Maj.  Weitzel,  1871-72.     Reports,  71, 
485,  489;  72,  463. 
Maj.  W.  E.  Merrill,  1873-77.     Report, 

73,  510,  74,  485;  76,  738;  76,  ii,  57. 
Maj.  J.  A.  Smith,   1877-84.     Reports. 

77,  667;  78,  831;  79,  1439;  80,  1837, 
81,  1995;  82,  1969;  83,  1577;  84,  1757, 

Capt.  J.  C.  Post,  1884;  86.  1638. 

Ma].  A.  M.  Miller,  1884r^.  Reports, 
85,  1638,  1649. 

rfAbove  Vincennes. 

e  99,000  to  be  expended  at  Grayville,  87, 1864. 
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Maj.  A.  Stickney,  1886-90.     Reports, 

86,  1582;  87,  1864;  88,  1738;  89,  1928. 

Capt  E.  Maguire,  1890-91.    Reports, 

90,  2220;  91,  2411. 

Maj.  G.  J.  Lydecker,  1891-92.     Reports, 

91,  2402;  93,  2031. 

AsSISTTANTS  I 

F.  Stien,'  72,  463;  78,  510;  74,  485; 
75,  738;  76,  ii,  57;  77,  667.     Reports, 

71,  487;  72,  514. 

Capt.  M.  B.  Adams,  78,  514. 

C.  B.  Bateman.    Report,  78,  833. 

E.  J.  Carpenter.    Report,  78,  835. 

A.  L.  Duvall.     Report,  85,  1650. 

O.  L.  Petitdidier.  Reports,  87,  1865, 
1869;  88, 1740, 1744;  89, 1931, 1935;  90, 
2229;  2233;  91,  2402,  2408;  92,  2032,2036. 

Efitimates.     (See  Plans  and  Projects. ) 

By  F.  Stien,  1871,  improvement  of  river 
from  Wabash  to  mouth,  by  lock  and  dam, 
removal  of  rocks  at  rapids,  snagging,  and 
dredging,  $1,163,253,  71,  489. 

By  Maj.  Weitzel,  1872,  improvement 
from  Lafayette  to  mouth  (175  miles),  by 
lock  and  dam  at  Grand  Rapids,  removal 
of  rock  at  rapids,  snagging,  and  dredging 
to  give  channel  100  f.  by  4  f.,  $312,673, 

72,  475.  For  lock  at  'Grand  Rapids, 
$110,000;  for  repairing  dam,  $25,000,  72, 
474;  78,  514. 

By  F.  Stien,  1873,  lock,  $110,000,  78, 
517*  74  487. 

By  Maj.  Merrill,  1875,  lock,  $130,000, 
75,  740;  76,  ii,  58. 

Legislation. 

Joint  act  of  States  of  Illinois  and  Indi- 
ana (1846-47)  chartering  Wabash  Navi- 
gation Co.  (see  Private  and  Corporate 
Work)  J  73,  512.  Provision  in  appropria- 
tion act  of  Congress,  1874,  to  extinguish 
rights  of  Wabash  Navigation  Co.,  74, 486; 
79,  1451. 

Act  of  State  of  Indiana  giving  United 
States  authority  to  acquire  lands,  for  im- 
provement of  Wabash  River,  by  purchase 
or  condemnation,  77,  673;  79^  1451. 

Operations. 

1  §73-73.  6,450  c.  y.  rock  taken 
from  Coffee  Island  Chute;  snagging  and 
dredging  open  channel  from  mouth  to 
Little  Chain  (31  miles),  73,  59,  510;  74, 
486. 

1  §73-74.  Snagging  and  dredging 
completed  for  31  miles  above  mouth; 
also  rock  excavation  at  Coffee  Island 
Chute;  10,809  c.  y.  rock  taken  from 
Grand  Chain,  74,  66,  485. 

1§  74-75.  Excavation  of  rock  at 
Grand  Chain  completed  (December,  187^) 
by  removal  of  26,630  c.  y.,  74,  72,  738. 

1  §75-76.  Cleaning  out  Little  Chain 
Cut-off  completed;  progress  on  New  Har- 
mony Cut-off  dam,  76,  90,  ii,  57. 


l§76-77.  Failure  of  contractor  on 
New  Harmony  dam  to  prosecute  work; 
contract  annulled  and  work  completed 
by  hired  labor,  77,  95,  667;  79,  1440. 
Breach  formed  in,  by  ice  (January,  1877), 
77,  95,  668;  79,  1440.  H.  w.  delays 
work  at  Warw^ick's  Ripple,  77, 669.  Ile- 
moval  of  11,125  c.  y.  rock  from  Little 
Chain,  77,  670. 

l§77-7§.  Repairs  bv  hired  labor  to 
dams  at  Grand  Chain  and  New  Harmony 
Cut-off,  78,  109,  833,  836.  Dredging  by 
hired  labor  and  use  of  United  Stat^ 
dredge  from  the  Ohio  River,  removing 
2,731  c.  y.  earth,  143  snags,  and  part  of 
cofferdam  at  Warwick's  Ripple,  78,  109, 
834. 

l§7§-79.  Repairs  by  hired  labor  to 
dams  at  Grand  (jhain  and  New  Har- 
mony, 79,  147,  1439.  Comparison  of 
cost  by  hired  lal3or  and  contract,  79, 
1440.  Protection  of  shore  near  Gray  vi lie, 
111. ,  79, 147,  1443.  Construction  of  dams 
at  Kingdom  Bar  and  Turkey  Island,  79, 
148,  1445.  History  of  previous  opera- 
tions, 79,  1451. 

l§79-§0.  Snag  boat  built  under 
contract;  136  snags  removed  from  river 
channel;  dam  completed  across  New 
Harmony  Cut-off;  pile,  brush,  and  stone 
bank  protections  atGrayville  completed, 
250  f.  of  dike  at  (irand  Chain  rai8e<l  to 
grade;  bank  protection  at  New  Harmony; 
dam  across  cut-off  at  Little  Chain  and  at 
Winkler's  Bar  built;  removal  of  coffer- 
dam at  Warwick's  Ripple  commenced, 
80  1838 

J§§0-§1.  202  snags  and  103  trees 
removed;  987  c.  v.  rock  removed  at  War- 
wick's Ripple;  880  1.  f.  dike  built  and  160 
c.  y.  rock  removed  at  Grand  Chain ;  750 
1.  f.  pile  and  brush  wing  dams  built  at 
Winkler's  Bar;  550  1.  f.  bank  protection 
built  at  Mclntyre's  Bar;  repairs  to  New 
Harmony  dam  and  stone  protection  at 
same,  81,  1996. 

l§§l-§3.  Below  Vincennes:  825  1. 
f.  crib  work  completed  at  Little  Chain; 
wing  dam  at  Mclntyre's  Bar  completed, 
and  that  at  Winkler's  Bar  extended  900 
f. ;  shore  protection  of  New  Harmony 
dam  extended;  267  snags  and  70  piles 
removed  from  the  river;  repairs  to  plant. 
Above  Vincennes:  210  snags  and  51  trees 
removed  from  the  channel,  82,  1970. 

l§§S-§3.  Below  Vincennes:  764  c. 
y.  stone  removed  from  channel  through 
reef  at  Little  Chain,  extensive  repairs  to 
brush  and  stone  dam  at  same;  timber 
dike  at  Grand  Chain  repaired;  repairs  to 
Turkey  Island  and  New  Harmony  dams; 
134  snags  removed  between  Little  Chain 
and  the  mouth.  Above  Vincennes:  262 
snags  removed  from  channel  between 
Vincennes  and  Terre  Haute;  crib,  brush, 
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and  stone  dam  constructed  at  Eight-mile 
Island.     88,  1578-1583. 

lSS3-§4.  Below  Vincennes:  8,690 
c.  y.  stone  removed  from  cut  and  placed 
in  dike  at  Little  Chain;  504  c.  v.  stone 
quarried  and  369  1.  f.  crib  work  built  in 
same;  400  I.  f.  of  wing  dam  built;  repairs 
to  New  Harmony  dam.  Above  Vin- 
cennes: 610  snags  and  39  piles  removed; 
work  continued  on  dam  at  Horseshoe 
Island.    84,  1758-1762. 

1§S4-S5.  Above  Vincennes:  377 
snags  removed  from  the  river;  dam  at 
Horseshoe  Island  completed,  85,  1641. 

1886-8T.  Below  Vincennes:  Deliv- 
ery of  stone  for  lock  and  dam  at  Grand 
Kapids;  removing  old  lock  walls  and  pre- 
paring site  for  new  work;  construction  of 
levee  at  Gray  ville,  87, 1864, 1867.  Above 
Vincennes:  Clearing  out  old  dam  cut-off 
at  Horseshoe  Bend,  87,  1869. 

18§r-»§.  Below  Vincennes:  2,583 
c.  y.  earth  placed  in  levee  across  Gray- 
ville  Bend  Cut-off,  extending  the  same 
250  f . ;  excavation  of  old  lock  walls  com- 
pleted, and  foundation  for  new  lock  and 
dam  at  Grand  Rapids  begun,  88,  1741- 
1743. 

18SS-§9.  Below  Vincennes:  1,743 
c.  y.  masonry  laid,  partially  completing 
land  and  river  walls  and  lower  miter  sill 
of  (irrand  Rapids  lock  and  dam;  990  1.  f. 
stone  dike  built  in  continuation  of  east- 
em  end  of  present  levee;  151  snags  re- 
moved between  Mount Carmel  and  mouth 
of  river.  Above  Vincennes:  448  snags 
removed  from  the  channel  between 
Wolf's  Cut-off  and  Terre  Haute.  89, 
1931-1936. 

l§89-90.  Below  Vincennes:  3,078 
c.  y.  masonry  laid,  completing  lower  and 
upper  miter  sills  and  left  wall,  river  and 
land  walls,  00,  2230-2235. 

1890-01.  Below  Vincennes:  Three 
timber  and  stone  spur  dikes  completed, 
and  levee  at  Gray  ville  Bend  extended 
1,750  f.,  91,  2404.  Construction  of  lock 
and  dam  at  (irand  Rapids  in  progress, 
91,  2405.  Snag  removal  between  ^Mount 
Carmel  and  Coffee  Chute,  91,  2406. 

l§01-0'i.  Below  Vincennes:  West 
abutment  of  dam  completed;  lock  con- 
struction in  progress;  crib  dike  at  Little 
Chain  repaired  and  filled  with  stone;  430 
snags  removed,  92,  2031. 

Physical  cliaraetertstlcs. 

Description  of  river,  71,  486,  487. 
Distances  from   mouth    to  points  on 
ri\  er,  72,  472. 
Height  of  high  water,  76,  ii,  57. 
Cut-off  at  New  Harmony,  79,  1440. 


Plans.     (See  Estimaies  and  ProjecU. ) 

After  examination,  1890,  Capt.  Magnire 
did  not  consider  the  portion  of  the  river 
between  Terre  Haute  and  Lafayette 
worthy  of  improvement,  91,  2412. 

Private,  corporate,  and    State 
irork. 

Wabaflh  Navigation  Co.  chartered  by 
States  of  Indiana  and  Illinois  (1846-47), 
with  right  to  enter  on  and  improve  river 
by  locks,  dams,  or  other  devices,  for  a 
distance  of  250  miles  above  mouth,  pro- 
vided that  the  first  work  be  a  lock  and 
dam  at  Grand  Rapids;  State  reserveil 
ri^ht  to  make  navigation  free  under  cer- 
tam  conditions,  78, 512.  Lock  and  dam 
at  Grand  Rapids  built,  but  no  other  work 
done;  dam  1,030  f.  long,  57  f.  wide,  10  f. 
high;  lock  210  f.  by  50  f.,  lift  of  10  f.; 
lock  and  dam  of  crib  work  filled  with 
stone,  71,  488;  73,  513.  Cost  of  lock 
and  dam,  $105,000,  78,  514;  present 
(1873)  decayed  condition  of,  73,  59,  514. 
Offer  of  company  to  transfer  to  United 
States;  recommendation  (Maj.  Merrill) 
that  United  States  obtain  transfer,  73, 
515.  Provision  in  act  of  Congress  ( 1874) 
to  extinguish  title  of  company,  74,  483. 
Effected  (1875)  at  cost  of  $7,000,  75,  72, 
738;  79,  1451.  Erie  and  Wabash  Canal, 
from  Toledo  (Lake  Erie)  to  Evansville 
(mouth  of  Wabash  River),  generally  fol- 
lowing valley  of  river,  77,  672. 

Projects.     (See  EstimcUes  and  Flam.) 

By  Maj.  Weitzel  1872,  improvement 
\  of  the  river  from  mouth  to  Lafayette  (175 
miles)  by  the  reconstruction  of  lock  and 
repair  of  dam  (formerly  built  by  Wabash 
Navigation  Co.)  at  Grand  Rapids,  the 
removal  of  rock  at  rapids,  closing  of  cut^ 
offs,  removal  of  sand  and  gravel  bars, 
I  construction  of  wing  dams  and  dikes,  and 
removal  of  snags  and  logs,  72,  463,  472; 
73,  59,  511.  Approval  of  project,  72, 
463;  estimate,  $312,673,  72,  475. 

Maj.  Merrill,  1873,  believed  improve- 
ment of  river  useless  until  lock  and  dam 
at  Grand  Rapids  would  be  rebuilt,  73, 
516;  74,  66;  75,  739.  Recommendeii 
reconstruction  of  dam  on  old  site,  74,  66, 
486. 

Maj.  Smith,  1878,  did  not  believe  the 
commerce  demanded  lock  and  dam  at 
Grand  Rapids,  78,  838. 

The  project  of  1872  proposed  the  im- 
provement of  the  river  to  give  a  navigable 
channel  of  3^  f.  at  extreme  1.  w.;  also,  to 
improve  river  from  Vincennes  to  Terre 
Haute  by  closing  cut-offs,  concentration 
of  current  by  training-walls  and  wing- 
dams  and  removal  of  snags  and  rock  ob- 
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structions,  72,  463,  472;  73,  59,  511;  74, 
66,  486;  80,  1841. 

From  1871  to  1886,  inclusive,  $573,000 
was  appropriated. 

In  1887  It  wafl  estimated  that  $250,600 
would  be  required  to  complete  the  proj- 
ect for  that  part  of  the  river  below  Vin- 
cennes,  and  $20,000  for  the  river  above 
Vincennes,  87,  1864,  1869. 

In  1888  the  estimate  for  completion  of 
improvement  below  Vincennes  was  in- 
creased to  $276,600,  88,  1739. 

In  1889  the  estimate  for  completion  of 
the  improvement  above  Vincennes  was 
increased  to  $20,000,  89,  1935. 

Surveys. 

Ordered  by  act  of  Congress,  1870,  71, 
62,  485.  Reconnoissance  made  in  1871, 
71,  487. 

Survey,  1872,  from  mouth  to  Lafayette 
(175  miles),  72,472. 

Special  survey  in  1874-75,  75,  739;  in 
1875-76,  76,  ii,  58;  in  1877-78,  78,  837; 
in  1878-79,  79,  1447. 

Detailed  survey  of  river   from  Bone 


Bank  to  its  mouth,  a  distance  of  9  miles, 
made,  1880,  80,  1840. 

Survey  extended  from  head  of  Grand 
Chain  to  Little  Chain,  81,  1998. 

Above  Vincennes,  82,  1973;  88,  1583; 
84,  1759. 

From  Logansport  to  Delhi,  86, 1649. 

Examination  Detween  Terre  Haute  and 
Lafayette  ordered  by  act  of  September 
19,  1890;  made,  1890,  under  direction  of 
Capt.  Maguire  (see  Plans),  91, 2411. 

Maps: 

Drawings  of  dam  across  New  Harmony 
cut-off,  79,  1440. 

Of  Grand  Chain,  showing  location  of 
locks  and  chutes;  sketch  of  details  of 
work,  79,  1442. 

Sketch  of  Grayville  Bend,  showing  lo- 
catign  of  Kingdom  Bar,  wing  dam,  and 
bank  protection;  sketch  of  Turkey  Island 
Dam;  map  showing  location  of  aams  at 
New  Harmon]^  and  Turkey  Island,  and 
map  of  Warwicks  Ripple,  showing  loca- 
tion of  proposed  cut,  79,  1444. 

Of  Little  Chain  and  cut-off,  showing 
proposed  improvement,  79,  1448. 


Part  B. — l¥aba8h  River,  III.  and  Ind.,  beloiv  Tliiceiine§. 


Appropriations. 

1872-92,  $665,000  (see  Part  A). 


1894, 
1896, 
1899, 


15,000,  96,  2444. 
15,000,  96,  2242. 
15,000,  99,  2577. 


Total,  45,000 

Commerce. 

Diminution,  1893,  partly  due,  proba- 
bly, to  railroad  facilities,  93,  2562. 

Would  probably  be  largely  increased 
if  the  river  were  properly  improved,  98, 
1981. 

Contracts. 

1892.  H.  C.  Jones,  lumber,  $22,- 
407.84,  93,  2561. 

1§96.  E.  J.  Howard,  towboat,  $6,- 
750, «  97,  2453. 

Eng^lneers. 

Chief  of  Engineers.  Reports,  93, 
322;  94,  296;  95,  331;  96,  287;  97,  367; 
98,  250;  99,  444;  1900,  507. 

Engineers  in  Charge: 

Lt.  Col.  G.  J.  Lydecker,  1891-93.  Re- 
port, 93,  2560. 

Capt.  J.  G.  Warren,  1894-99.  Reports, 
94,  1943;  95,  2443;  96,  2240;  97,  2452; 
98, 1970,  1981. 

a  Part  of  this  cost  is  shared  bv  appropriation  for 
River. 


Capt.  G.  A.  Zinn,  1899-.  Reports,  99, 
2577;  1900,  3497. 

A.S8I8T  ANTB  * 

O.  L.  Petitdidier.     Report,  93,   2563. 
W.  W.  Duffield.     Report,  94,  1945. 
T.  P.  Shanks.    Reports,  97, 2454;  98, 
1974. 

Operations. 

1  §93-93.  9,095  c.  y.  stone  quarried 
and  most  of  it  conveyed  to  dam  site; 
7,050  c.  y.  dredged  from  foondation  bed 
of  dam;  reconstruction  of  snag  boat  com- 
pleted, 93,  2561. 

l§93-94.  1,100-f.  long  dam  in 
course  of  construction,  94,  1943. 

1  §94-95.  Dam  almost  completed, 
and  lock  in  use,  95,  2443. 

1  §95-96.  6,094  c.  y.  gravel  filline 
placed  in  dam;  2  fish  ways  constructed 
(drawings  showing  details),  96,  2240. 

l§9tf-97.  Guide  dikes  above  Grand 
Rapidfl  lock  built;  snag  boat  changed  to 
scow,  97,  2452. 

l§9T-9§.  2  cribs  constructed  below 
Grand  Rapids  lock  and  miscellaneous 
work  done,  98,  1981. 

Physleal  eharaeterlstlefi. 

Elevation,     {^ee  Projects.) 

Since  suspension  of  general  work  pre- 

the  river  above  Vincennes  and  part  by  White 
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vious  to  1893,  the  channel  unnavigable, 
(iikes  and  dams  destroyed,  shoals  iu  con- 
tinual formation  from  material  coming 
from  caving  banks,  98,  2561;  94,  1944; 
98,  1973. 

Description  of,  parts  examined  in 
1898,  98,  1974. 

Projects. 

Elevation  of  the  works  above  sea  level, 
98,  1973. 

By  Capt.  Warren,  1898,  for  closing 
New  Harmony  Cut-off  by  a  dam,  at  an 
estimated  cost  of  $50,000,  and  for  no  ex- 


penditure of  funds  at  other  places  until 
a  survey,  estimated  to  cost  $20,000  or  less, 
had  been  made  below  Mount  Carmel,  and 
project  prei)ared  for  entire  improvement 
(map  showing  location  of  old  dam  and 
proposed  dam  near  Harmony  Cut  off), 
98,  1978. 

Snrreyf. 

Examination  and  surveys  were  made 
in  1897-98  by  Capt.  Warren  to  determine 
what  work  would  be  necessary  to  re- 
establish a  navigable  channel,  98,  1973. 

Maps.     (See  Operations  and  Projects.) 


Part  €.— Wabasli  River,  Ind.  and  III.,  above  VIneennei. 


Appropriations. 

1881-92,  $80,500  (see  Part  A). 


1894, 
1896, 
1899, 


6,000,  95,  2444. 
6,000,  96,  2243. 
4,000,  99,  2577. 


Total,        15,000 

Commerce. 

Small,  95,  2444. 

Enn^lneers. 

Chief  of  Engineers.  Reports,  98, 323; 
94,  296;  95,  331;  96,  287;  97,  367;  98, 
351;  99,  443;  1900,  508. 

Enotnbers  in  Charge: 

Lt.  Col.  G.  J.  Lydecker,  1891-93.  Re- 
port, 93,  2562. 

Capt.  J.  G.  Warren,  1894-98.  Reports, 
94,  1946;  95,  2444;  96,  2242;  97,  2453; 
98,  1970,  1982. 


Capt.  G.  A.  Zinn,  1899-.  Reporte,  99, 
2577;  1900,  3497. 

AsSISTA  NTS ! 

0.  L.  Petitdidier.     Report,  98,  2565. 
W.  W.  Duffield.     Report,  94,  1947. 
T.  P.  Shanks.     Reports,  97,  2454:  98, 
1974. 

Operations. 

1  §93-93.  3,870  t.  snags  removed, 
98,  2562. 

ll$93-94.  Some  snagging  done,  94, 
i.y4o. 

1  §9  5-96.  Some  snagging  done,  96, 
2242. 

l§97-9§.  Some  snagging  done,  98, 
1982. 

I  §90-1900.  250  obstructions  re- 
moved from  river,  1900,  3497. 


Part  D.— 1¥abasli  River.    (Ijoek  and  dam,  operation  and  care.) 


Appropriations.  (^ 

1897,  1166.75 

1898,  539.15 

1899,  1,359.12 

1900,  6,640.69 


Total,  8,705.71 

Eni^lneers. 

Chief   of    Engineers.     Reports,  97, 
368;  98,  351;  99,  444;  1900,  508. 

Engineers  in  Charge: 

Capt.  J.  G.  Warren,  1897-98.     Reporti^, 
97,  2455;  98,  1983. 

a  Amount  expended  under  the  pennanent-indelinite  appropriation  pnivided  by  act  of  July  6, 1884, 
for  operating  and  keeping  in  re])air  canals  and  other  public  worJcs. 


Capt.  G.  A.  Zinn,  1899-.  Reports,  99, 
2578;  1900,  3498. 

Operations. 

Miscellaneous  work  essential  to  oper- 
ating and  care  performed  each  year. 
(See  references  to  Engineers  in  Charge. ) 

Projects. 

On  Mar.  1,  1897,  lock  and  dam  at 
Grand  Rapids  put  under  appropriations 
for  operating  and  care  of  canals,  etc.,  97, 
2455. 


REPORTS    OF    CHIEF   OF   ENGINEERS,  U.   ft.   ARMY. 
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Approprlatlom. 

1880,  $15,000,  80, 

1881,  10,000,  81, 
4,400,  82, 
6,000,  84, 

15,000,  86, 
15,000,  88, 
12,500,  90, 
1892,  10,000,  92, 
1894,  6,000,  95, 
1896,  6,000,  96, 
1899,      3,000,  99, 


1882, 
1884, 
1886, 
1888, 
1890, 


848. 

1032. 

1109. 

1048. 

1023. 

914. 

1231. 

1197. 

1393. 

1153. 

1518. 


Total,  102,900 


Commerce. 

Increase  in,  consecjuent  upon  improve- 
ment of  river,  86,  1022. 

Increase  in,  due  to  improvement,  88, 
916. 

Des(!ription  of,  98,  1466;  95, 1393;  96, 
1153. 

The  aggregate  tonnage  in  1892-93 
amounted  to  70,976  t.,  93,  1465;  in 
1893-94,  99,298  t,  94,  1068;  in  1894-95, 
128,466  t.,  95,  1392;  in  1895-96,  203,388 
t.,  96,  1152. 

In  1899,  important,  99,  1518. 

Contracts. 

1§S1.  T.  W.  Daggett,  furnishing 
steam  hoisting  and  pile-driving  machin- 
ery, $25  per  day,  81,  1031. 

Engineers. 

Chief  of  Engineers.  Reports,  80, 124, 
125;  81,  166;  82,  162;  83, 170;  84, 175, 
177;  85,  173;  86,  170;  87,  134;  88,126; 
89,  157;  90,  140;  91,  170;  92,  170;  98, 
184;  94,  168;  95,  192;  96,  171;  97,213; 
98,  212;  99,  245;  1900,  277. 

Engineers  in  Charge: 

Capt.  C.  B.  Phillips,  1879-81.  Report, 
80,  848. 

Capt.  J.  Mercur,  1881-84.  Reports,  8 1 , 
1030;  82,  1108;  83,  868. 

Capt.  F.  A.  Hinman,  1884-85.     Reports, 

84,  1048,  1056. 

Capt.  W.  H.  Bixby,  1885-89.     Reports, 

85,  1105;  86,  1022;  87,  1065;  88,  912. 
Capt.  F.  V.  Abbot,  1889-97.     Reports, 

89,  1198;  90,  1229;  91,  1442;  92,  1195; 
98,  1464;  94,  1067;  95,  1391;  96,  1151; 
97   1439. 

Maj.  E.  H.  Ruffner,  1898-99.  Reports, 
98,  1265;  99,  1517. 

Capt.  J.  C.  Sanford,  1900.  Report, 
1900,  1841. 

Assistants: 

C.  W.  Forster.     Report,  80,  850. 

H.Heth.  Reports,  81, 1031;  82,1109; 
83,  869;  84,  1048. 


R.  Whitford.  Reports,  85,  1106;  86, 
1024;  87, 1068;  88,  914;  89,  1200,  90, 
1231;  91,  1443;  92,  1197;  93,  1465;  94, 
1069;  95,  1393;  96,  1153;  97,  1441; 
1900,  1844. 

Operations. 

1§§0-§1.  Brush  and  pile  jetties  for 
contracting  the  channel  built  at  Needle's 
Eye  Shoal  and  Oat  Bed  Shoal,  81,  1031, 
1032. 

1§§1-(I:I.  Removal  of  snags,  logs, 
and  similar  obstructions  continued  and 
driving?  of  piles  completed  on  both 
shoals,  se(;uring  12  f.  depth  throughout, 
82,  1108,  1109. 

lN§2-§3.  Banks  trimmed  of  over- 
hanging trees  between  Conwayboro  and 
Georgetown,  83,  869. 

1WW3-84.  Trees,  logs,  and  snags  re- 
moved from  the  river  between  Conway- 
;  lx)ro  and  Needle's  P^ye  Shoal,  84,  1048. 

1§W4-S5.  932  snags,  stumps,  and 
trees,  1  flat  boat  and  1  schooner  removed 
from  l)ed  of  river;  1,2()5  trees  and  1,455 
I.  f.  of  brush  removed  from  banks,  clear- 
ing 66  miles  of  river,  85,  1105. 

1§86-§T.  Obstructions  removed 
from  34  miles  of  river,  extending  the  im- 
provement to  about  96  miles  above 
Georgetown,  87,  1067,  1068. 

18§T-§8.  462  trees,  logs,  and  snags 
removed  from  the  river;  710  trees  re- 
moved from  banks;  repairs  to  jetties  at 
Big  Needle's  Eye  Shoal  and  Oat  Bed 
Shoal,  88,  913. 

l§8§-89.  2,410  trees  and  snags  and 
6  cords  small  snags  removed  from  the 
channel;  5,374  trees  cut  and  trimmed, 
and  234  cords  of  brush  removed  from  the 
banks,  89,  1200. 

l§§9-90.  991  trees,  stumps,  and 
snags  and  6  cords  small  snags  removed 
from  the  channel,  and  1,905  trees  cut  and 
trinmied  upon  the  banks,  90,  1231. 

189O-01.  2,739  snags  and  logs  and 
10  cords  of  small  snags  removed  from  the 
channel,  and  5,900  trees  and  106  cords  of 
brush  cleared  from  the  banks,  91,  1443. 

1891-93.  576  snags  removed  from 
the  channel,  and  1,074  trees  and  7  cords 
of  brush  cleared  from  the  l)anks,  92, 
1197. 

1892-93.  Over  4,000  snags  and 
other  obstructions  removed  from  the 
banks  and  channel,  93,  1465. 

1893-94.  Over  2,000snags  and  other 
obstructions  removed,  94,  1069. 

1894-95.  Over  l,800snagsand  other 
obstructions  removed,  95,  1393. 

1895-96.  Over  400  snags  and  other 
obstructions  removed,  96,  1153. 

a  Survey— Report  Oct.  17, 1831,  estlmatt\M  «1  .H60, 168.07  and  tH, 895, 9(^1. 88.     (H.  Doc.  No.  482,  65th  Cong., 
2d  Hess. ) 
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l§9e-97.  About  2,000  snags  and 
other  obstructions  removed,  07,  1441. 

1997-99.  About  2,000  snags  and 
other  obetructions  removed,  08,  1265. 

189S-99.  Over  838  snags  and  other 
obstructions  removed,  00,  1518. 

1 999-1900.  About  2,000  snags  and 
other  obetnictions  removed,  1000,  1844. 

Pbytlcal  etaaracteiitttet. 

Description  of,  80,  849;  87,  1066. 

River  nas  its  outlet  into  Winyaw  Bay 
at  Georgetown,  forming  a  part  of  the  Win- 
yaw  Bay  system  of  rivers,  00,  1519. 

Projeets. 

By  Capt.  Phillips,  1880,  improvement 
of  Waccamaw  River  by  formation  of  a 
channel  12  f.  deep  at  all  stages  of  water, 
with  80  f .  bottom  width,  from  the  mouth 


of  the  river  66  miles  upward  to  Conway- 
boro;  also  a  channel  178  miles  farther  to 
Lake  Waccamaw;  estimate,  $29,370,  80, 
848.  Estimate  revised  in  1885  and  1886 
to$138,400,85, 1105;  86, 1022;  02, 1196. 
Maj.  Ruffner  estimated,  1899,  that  $6,- 
000  per  year  would  be  needed  to  main- 
tain the  channel  in  a  serviceable  con- 
dition, 00,  1518. 

Surreyt. 

Ordered  by  act  of  Mar.  3, 1879,  70, 95, 
made,  1880,  under  direction  of  Capt.  Phil- 
lips, 80,  848. 

Between  Conwayboro  and  Waccamaw 
Lake  ordered  by  act  of  Aug.  2, 1882.  Re- 
ported by  Capt  Mercur  as  unworthy  of 
improvement.    84,  1056. 

Maps.    80,  1200. 

Drawings  for  new  snag  boat,  05,  1394. 


WACCAMAW  TO  CAPE  FEAR  RITERS,  M.  C.     (See  Cajte  Fear  and 

Waccamaiv  rivers,  N.  C. ) 

liVACHITA  RITER,  ARK.  AND  I.A.     (See  OuachUa  River,  Ark.  and  Im.) 

WACISSA  AIVD   Ai;CIL.L.A   RIVERS,  FLA.      (See  AuciUa  and  Wacutsa 

Rivers,  Fla, ) 


Engrineen. 

Chief  of  Engineers.  Reports,  80, 
141;  81,  189;  82,  185;  85,214;  86,212. 

Engineer  in  Charge.  Maj.  A.  N.  I)am- 
rell,  1880.  Reports,  82,  1302;  86,  1220. 
Assistants. 

P.  Robinson.     Report,  82,  1302. 

R.  Rauchenstein.    Report,  86,  1221. 

Plans. 

By  Maj.  Damrell,  1881,  improving  the 
Aucilla  River  bv  removing  12  natural 
bridges.    Estimate,  $5,000.    82,  1303. 


B^r  Maj.  Damrell,  1884,  improving  the 
Wacissa  River,  giving  a  minimum  width 
of  30  f.  and  2^  f.  depth  at  1.  w.  by  remov- 
ing of  snags,  trees,  and  brush,  excavating 
rocks  and  earth  at  the  shoals,  and  dam 
construction.  Estimate,  $17,000.  86, 
1220,  1221. 

Hurwej. 

Ordered  by  act  of  June  14, 1880,  made, 
1881,  under  direction  of  Capt.  Damrell, 
82,  1302. 


IVABDINOTON  HARROR,  ]V.  \\ 


Appropriations. 

1873,  $10,000,  73,  49. 

1874,  10,000,  74,  56. 
5,000,  75,  60. 
5,000,  78,  134. 
3,000,  80,  2226. 
2,500,  81,  2453. 


1875, 
1878, 
1880, 
1881, 


Total,     35,500 

Commerce. 

Local  interests,  73,  389;  76,  ii,  607, 
609. 

Prospective  benefits  of  improvement, 
76,  ii,  608,  609. 

Correspondence,  76,  ii,  610. 

Early  in  the  century  there  were  manu- 
factories, but  owing  to  lack  of  rail  trans- 
portation for  their  products  they  declined. 


and  in  1894  the  annual  tonnage  of  freight 
amounted  to  3,000  t,  96,  3243. 

Contractu. 

1873.  H.  J.  Mowry,  dredging,  $1.24, 
73,  384. 

1§74.  C.  Daly,  dredging,  24  cents 
and  $1,  75,  350. 

1§75.  E.  H.  French,  dredging,  34 
cents,  76,  350. 

1§§0.  C.  Daly,  dredging,  with  and 
without  blasting,  $5  and  50  cents  i>er 
c.  y.,  respectively,  80,  2227. 

Engineers. 

Chief  op  Enqinekks.  Reports,  72, 48; 
73,  49;  74,  56;  76,  60;  76,  112;  77,  119; 
78,  134;  79,  177;  80,  233;  81,  319;  82, 
313;  83,  323;  87,  317;  06,  429. 
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Engineers  in  Charge: 

Maj.  J.  M.  Wilflon,  1872-76.  Reporte, 
78,  384,  388;  74,  272;  76,  349;  76,  ii, 
607. 

Maj.  W.  McFarland,  1876-83.  Reports, 
76,  ii,  602;  77,  984;  78,  1280;  79,  1738; 
80,  2225;  81,  2452;  82,  2462. 

Lt  Col.  H.  M.  Robert,  1883-85.  Re- 
port, 88,  1955. 

Maj.  M.  B.  Adams,  1885-87.  Report, 
87,  2414. 

Capt  S.  8.  Leach,  1895.  Report,  05, 
3242. 

Assistants: 

J.  8.  Lawrence.  Report,  76,  ii,  609. 

F.  T.  Hampton.  Report,  83,  2464. 

J.  C.  Churchill.  Report,  87,  2415. 

Estimates.     (8ee  Plans  and  Projects. ) 

By  Maj.  Wilson,  for  canal,  locks,  etc., 
$246,558.40,  76,  ii,  608,  610;  79,  1738. 

liei^slatlon. 

1 809.  Right  to  construct  a  dam  with 
locks,  etc.,  granted  toD.  A.  Ogden  by  the 
State  of  New  York,  76,  ii,  607,  608. 

Operations. 

l»73-r4.  8,728c.  y.  dredged,  74, 56, 
272. 

i§r4-75.  14,764  c.  y.  dretiged,  76, 
60,  350. 

l§75-76.  12,000  c.  y.  dredged,  76, 
112,  ii,  603. 

lS79-§0.  2,200  c.  y.  dredged  from 
the  channel,  80,  2225. 

l§§l-§3.  650  c.  y.  rock  blasted  and 
removed,  82,  2466. 

Physleal  eiiaraeterlstlc^. 

General  description  of  Little  River  and 
Rapide  du  Plat;  velocity  of  current;  fall 
of  river,  73,  388,  389. 

Situated  on  the  St.  Lawrence  River, 
about  18  miles  l)elow  OgdeuHburg.  There 
is  a  dam  across  the  river  at  Waddington 
that  furnishes  excellent  water  power,  06, 
3242. 

Plans.     (See  Estimates  and  Projects. ) 

By  Maj.  Wilson,  construction  of  a  canal 
with  one  lock  of  a  lift  of  11 J  f-,   270  f. 


long,  and  45  f.  wide,  and  improvement  of 
the  approaches  by  dredging,  76,  ii, 
607-610.  Comuarison  between  the  pro- 
posed canal  ana  Morrisburg  Canal  on  the 
Canadian  side,  76,  ii,  608. 

Private  urork* 

Stone  dam  800  f .  long,  a  small  lock,  now 
abandoned,  and  a  canal  carrjrin^  water  to 
the  mills  constructed,  78,  389. 

Wing  dams,  to  furnish  water  power, 
built  by  the  citizens,  1806,  76,  ii,  607. 

Counter  dam,  650  f.  long;  a  stone  dam, 
connecting  Ogdens  Island  with  the 
American  shore,  and  a  small  stone  lock, 
subsequently  partiallv  destroyed,  were 
all  constructed,  1809,  76,  ii,  607. 

Projects.     (See  Estimates  and  Plans. ) 

The  original  project  by  Maj.  Wilson  waa 
for  opening  a  channel  through  the  bar  at 
the  head  of  Little  River  and  to  carry  it  to 
the  docks  by  dredging;  estimate,  117,000, 
78,  390;  74,  272;  also  for  cleaning  the 
channel  by  dredging  and  rock  excavation; 
estimate,  |5,000,  76, 60, 350.  These  esti- 
mates were  increased  in  1880  by  Maj. 
McFarland  to  $22,000  for  completion,  on 
account  of  the  character  of  rock  devel- 
oped, 78,  1280;  79,  1739;  80,  2226. 

Maj.  Adams,  1886,  reports  a  general  im- 
provement of  the  harbor  unadvisable  in 
view  of  the  requirements  of  commerce, 
87,  2415. 

Surveys. 

Examination  under  the  direction  of  Maj. 
WUson,  1872.     Report,  73,  388. 

Under  the  direction  of  Maj.  Wilson  an 
examination  of  the  practicabilities  attend- 
ing the  construction  of  a  canal  around  the 
rapids  at  Waddington  made  by  J.  S.  Law- 
rence, 1875.     Report,  76,  ii,  607,  609. 

Under  the  direction  of  Maj.  McFarland, 
1878,  79,  1738. 

Examination  ordered  by  act  of  Aug.  5, 
1886,  made,  1886,  under  direction  of  Maj. 
Adams,  87,  2414. 

Examination  ordered  by  act  of  Aug.  17, 
1894,  made,  1894,  by  Capt.  Leach  (report 
unfavorable),  96,  3242. 

Maps.     79,  1738;  81,  2452;  82,  2468. 


l¥Al>I]VO  RIVER,  N.  J. 


Commeree. 

Not  sufficient  to  justify  improvement 
of  the  river,  97,  1235. 

Engineers. 

Chief  of  Engineers.    Report,  97, 154. 

Engineer  in  Charge.      Maj.    C.  W. 
Raymond,  1896-97.     Report,  97,  1233. 

Assistant.      Lt.   S.   Cosby.       Report, 
97,  1234. 


Pbysleal  eliaraeterlstles. 

Description  of,  97,  1234. 

Survey. 

Examination  ordered  bv  act  of  July  3, 
1896,  made,  1896,  under  the  direction  of 
Maj.  Raymond  (see  Commerce) j  97, 1233. 
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Engineers. 

Chief  of  Engineers.     Report,  87, 162. 
Engineer  in  Charge.   Lt.  W.  M.  Black. 
Report,  87,  1260. 

Phy'ilcal  characteristics. 

In  1887  channel  sufficient,  87,  161. 


Surrey* 

Examination  ordered  by  act  of  Aug.  5, 
1886,  made  under  direction  of  Lt.  filack, 
87,  1260. 


IV ALL. ABOUT  CUAIVIVEL.,  N.  Y.     (See  Nein  York  Harbor,  N.  Y.) 


Appropriation. 

1899,  $40,000,  99,  1244. 

Commerce. 

Description  of,  97,  1048;  99,  1253. 

Tliis  waterway  important  for  the 
handling  of  an  extensive  commerce,  97, 
1048. 

Contract. 

1§99.  J.  H.  Fenner,  dredging,  9| 
cents  per  c.  y.,  a.  m.  ($17,156.25) ,  99, 1244. 

Engineers. 

Chief  of  Enginefrb.  Reports,  97, 115; 
98,  124;  99,  138,  141;  1900,  156. 

Engineers  in  Charge: 

Lt.  Col.  Wm.  Ludlow,  1897.  Report, 
97   1047. 

Lt.  Col.  W.  H.  H.  Benyaurd,  1899. 
Reports,  99,  1242,  1251. 

Maj.  H.  M.  Adams,  1899.  Report,  99, 
1252 

Maj.  E.  IL  Ruffner,  1900.  Report, 
1900,  1413. 

Operations. 

1  §91^-99.  31,809  c.  \.  dredged,  99, 
1244. 


1S99-1900.  122,308  c.  y.  dredged 
and  50  t.  bowlders  removed,  1900,  1414. 

Physical  characteristics. 

Description  of,  97,  1047. 

Cob  Dock  Island  belongs  to  the  U.  S. 
Part  of  it  is  occupied  for  the  storage  of 
ordnance.  The  channel  on  the  south  side 
leads  to  the  Brooklyn  Navy- Yard  and 
the  channel  on  the  otner  side  to  Brooklyn 
wharves.    9^,  1047. 

Projects. 

By  Maj.  Adams,  1898,  channel  with 
depth  of  20  f.,  m.  1.  w.,  and  width  from 
250  to  350  f.  from  entrance  to  vicinity  of 
new  masonry  causeway ;  estimate,  $40, 000, 
99,  1252. 

Surreys. 

Examination,  with  a  view  to  improve- 
ment by  cutting  off  a  portion  of  an  island 
known  as  Cob  Dock  Island  and  securing 
a  width  of  300  f.  and  depth  of  20  f., 
ordered  by  act  of  June  3,  1896,  made  in 
that  year  by  Lt.  Col.  (Tillespie  (report 
favorable),  97,  1047. 

Survey  ordered  by  joint  resolution  of 
Congress,  1898,  made  by  Maj.  Adams  in 
same  year  (see  Projects),  99,  1252. 


IVAMOO  RIVER.     (See  Orvendem  and  Wando  River,  8.  C.) 

WAIVS-WAIV-OOISIIVO  BAY,  MINN.     (See  Grand  Portage  and  WawhWan- 

Goimng  hays,  Minn. ) 

WAPPIMOERS  CREEK,  IV.  Y. 


Appropriation. 

1890,  $13,000,  91,  886. 

Commerce. 

In  1892  the  needs  of  commerce  were 
met  by  the  completion  of  the  projected 
improvement  of  the  creek,  93,  1025. 

Eng^lneers. 

Chief  of  Engineers.  Reports,  89, 
83;  90,  74;  91,  84;  92,  88;  98,  95;  94, 
85;  96,  98. 

Engineer  in  Charge.  Lt.  Col.  G.  L. 
Gillespie,  1888-95.  Reports,  90,  758;  91, 
885;  92,  776;  93, 1024;  94,  740;  96,  916. 

Assistant.  C.  G.  Weir.  Report,  90, 
760. 

Operations. 

1891-93.    600 1.  f.  of  bulkhead  built. 


and  50,000  c.  y.  dredged  and  placed  be- 
hind the  same,  92,  777. 

Physical  characteristics. 

Description  of,  90,  758. 

Projects. 

By  Lt.  Col.  Gillespie,  1889,  excavation 
of  a  navigable  channel  80  f .  wide  and  8  f . 
deep  at  m.  1.  w.  from  Wappingers  Falls 
to  the  mouth  of  the  creek;  estimate, 
$13,000,  90,  759. 

Project  completed  in  1892,  and  no  fur- 
ther appropriation  recommended,  92, 
777. 

Survey. 

Ordered  by  act  of  Aug.  11,  1888,  made, 
1889,  under  direction  of  Lt.  Col,  Gilles- 
pie, 90,  759. 
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Appropriations. 

1881,  110,000,  81,  1070. 

1882,  10,000,  82,  1142. 
1884,  3,000,  84,  1062. 
1886,  6,000,  86,  1079. 
1888,  5,000,  88,  982. 
1890,  10,000,  00,  1228. 
1892,  10,000,  Oa,  1232. 
1894,  7,000,  95,  1436. 
1896,      2,600,  96,  1206. 

Total,  62,600 

Commerce. 

Ck)mmerciAl  importance  of  the  cut,  88, 
981 

In  1892-93  the  freight  moved  on  the 
river  amounted  to  141,000  t.,  98,  1514; 
in  1893-94,  to  242,000  t.,  94,  1116;  in 
1894-95,  to  238,350 1, 96, 1435;  in  1895-96, 
to  250,230  t.,  96,  1206. 

Contracts. 

1§93.  Charleston  Dredging  Co., 
dredging,  16,  18,  and  20  cents  per  c.  y., 
accoraing  to  distance  to  which  material 
is  removed,  88,  886. 

1§§5.  Ross  &  Sanford,  dredging,  17, 
19,  and  21  cents  per  c.  ^.,  according  to 
distance  to  which  material  is  to  be  re- 
moved, 86,  1079. 

1§§§.  A.  M.  Bangs,  revetting  banks, 
$3,274,  89,  1198. 

1§90.  T.  Young,  dredging,  24  cents 
per  c.  y.,  91,  1479. 

1§93.    T.  Young,  dredging,  23  cents 

Ser  c.  y. ;  placing  stone  on  bank  and  in 
am,  ^.10  per  c.  y.;  mattresses  in  place, 
$1.10  per  8.  V.  ($13,560),  98,  1515. 

1  §94-95.  I.  H.  Hathaway  &  Co., 
revetting  banks,  95,  1436. 

1 99 7.  Morris  &  Cummings  Dredging 
Co.,  dredging,  12  cents  per  c.  y.,  97, 
1480. 

Engineers. 

Chief  of  Engineers.  Reports,  80, 
132;  81,  171;  82,  166;  83, 173;  84,180; 
85,  179;  86,  178;  87,  141;  88, 1^5;  89, 
156;  90,  140;  91, 176;  92, 174;  98,  188; 
94,  173;  95,  197;  96,  176;  97,223;  98, 
220;  99,  253;  1900,  289. 

Enqineebs  in  Charge: 

Col.  Q.  A.  Gillmore,  1880-87.  Reports, 
81,  1069,  1070;  82,  1140;  83,  884;  84, 
1089;  85,  1186;  86,  1077;  87,  1138. 

Capt.  F.  V.  Abbot.  1888-95.  Reports, 
88,  980;  89,  1196;  90,  1227;  91,  1477; 
92,  1231;  93,  1514;  94,  1116;  95,  1434; 
96   1205*  97   1479. 

Maj.  e!  H.  Ruffner,  1898-99.  Reports, 
98,  1286;  99,  1546. 

Capt.  J.  C.  Sanford,  1900.  Report, 
1900,  1872. 


Assist  ants: 

Capt.  B.  D.  Green.    Report,  81, 1070. 

Capt.  J.  C.  Post.     Report,  81,  1072. 

Lt.  T.  N.  Bailey.  Reports,  83,  886; 
84   1092. 

Lt.  F.  V.  Abbot.  Reports,  85,  1188; 
86,  1080. 

R.  Whitford.     Report,  89,  1200. 

J.  P.  Allen.  Reports,  90,  1228;  91, 
1479;  93,  1516;  94,  1117;  95, 1436;  96, 
1206;  97,  1482. 

Operations. 

18§3-§3.  91,210  c.  y.  dredged  from 
channel  in  Elliot's  Cut,  83,  885. 

1§§3-S4.  10,746  c.  y.  dredged  from 
Wappoo  and  Elliot's  Cut;  44  snags  re- 
moved from  various  points  in  channel, 
84   1090 

i88T-§8.  20,195  c.  y.  dredged  from 
Elliot  and  Marsh  cuts,  88,  981. 

l§8§-89.  1,300  1.  f.  of  bank  of  El- 
liots Cut  graded  and  covered  with  stone, 
89  1197 

189<K-91.  33,514  c.  y.  dredged,  21 
trees  and  stumps  and  8  cords  of  brush 
removed  from  bank  at  Elliots  Cut,  91, 
1479. 

1893-93.  A  brush  and  stone  dam 
220  f.  long  was  built,  800  1.  f.  bank  revet- 
ted with  stone,  and  460  1.  f.  bank  pro- 
tected at  the  foot  of  the  slope;  13,083  c.  y. 
dredged,  93,  1516. 

1894-95.  32,412  c.  y.  dredged,  and 
2,050  c.  y.  stone  used  in  revetting,  95, 
1436. 

1896-97.  11,909  c.  v.  dredged,  97, 
1482. 

1897-98.  472  s.  t.  of  riprap  stone 
used  in  revetting,  98,  1287. 

Projecti. 

Bv  Col.  Gillmore,  1880,  improvement 
of  Wappoo  Cut  by  excavation  of  a  chan- 
nel 90  f.  wide  and  6  f.  deep  at  1.  w.  from 
the  deep  water  of  the  Ashley  to  that  of 
the  Stono  River;  also  for  1,600  1.  f.  of 
jetty  construction  at  either  end  of  the  pro- 
posed channel  and  700  1.  f.  of  bulkhtiad 
to  close  tidal  branch;  estimate,  $34,000, 
81,  1073.  Increased  $3,000  in  1885,  85, 
1187;  87,  1138,  1139. 

Project  revised  in  1888  as  follows:  To 
secure  a  channel  width  of  60  f.  between 
l.-w.  lines,  building  two  training  walls  at 
the  Stono  River  entrance,  revetting  with 
stone  both  banks  of  Elliots  Cut,  making 
a  cut  through  the  marsh  just  east  of  Elliots 
Cut  and  constructing  two  closing  dams, 
building  a  slight  dam  near  the  western 
end  of  Marsh  Cut,  making  a  cut  200  f. 
wide  and  7  f.  deep  at  m.  1.  w.  across  Ash- 
ley River  Bar;  total  estimate,  including 
work  already  done,  $88,000,  89,  1196; 
91,  1477,  1478. 
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Siirveyi. 

Ordei^  by  act  of  June  14, 1880,  made, 
1880,  under  airection  of  Lt  Col.  Gillmore, 
81,  1070. 

Surveys  and  examinations  were  made. 


1894-97,  under  the  direction  of  Capt 
Abbot,  94, 1117;  06, 1436;  96, 1206;  97, 
1482. 

Maps.    81,  1072;  84,  1090;  89,  1200; 
91,  1479;  94,  1118. 


UTAREHAM  HARBOR,  MASS. 


Appropriations. 

1872,  $10,000,  72,  94. 
10,000,  73,  87. 
10,000,  74,  97. 
10,000,  76, 107. 
10,000,81,650. 

5,000,  82,  554. 
10,000,  84,  602. 
15,000,  86,  594. 

4,000,  88,  491. 

5,000,  90,  560. 

7,236,  92,  608. 


1873 
1874 
1875 
1881 
1882 
1884 
1886 
1888 
1890 
1892 


Total,  96,236 

Commeree. 

Commercial  importance  of  Wareham, 
72,  94,  794;  74,  ii,  218;  79,  302. 

Contracts. 

l§7a.  M.  F.  Brainard,  dredging  23,- 
877  c.  y.,  34J  cents,  73,  951;  74,  ii,  219. 

1§7S.  M.  F.  Brainard,  dredging  22,- 
886  c.  y.,  36i  cents,  73,  951;  74,  ii,  219. 

1§74.  8.  F.  Shelboume,  dredging 
43,514  c.  y.,  20  cente,  76,  ii,  277. 

1875.  Curtis,  Fobes  &  Co.,  dredging 
33,397  c.  y.,  20 cente,  76,  ii,  278;  77, 195. 

1§§1.  J.  McDermott,  dredging,  24 J 
cents  per  c.  y.,  81,  549. 

1§84.  Atlantic  Dredging  Co.,  dredg- 
ing, 16.9  cente  per  c.  y.,  86,  586. 

1§§6.  F.  Pidgeon,  dredging,  14  cente 
per  c.  y.,  87,  543. 

1891.  J.  H.  Fenner,  dredging,  20 
cente  per  c.  y.,  91,  703. 

Eng[lncers. 

Chief  of  Engineers.  Reporte,  71, 96; 
72,  94;  73,  87;  74,  97;  76, 107;  76,48; 
77,  42;  78,  46;  79,  53;  80,  73,  76;  81, 
79,  89;  82,  80;  83,  76;  84,  82;  86,  70; 
86,  70;  87,  34;  88,  35;  89,  46;  90,  40; 
91,  50;  92,  54:  93,  56;  94,  52;  96,  58; 
96,  58,  70. 

Engineers  in  Charge: 

Lt.  Col.  G.  Thorn,  1871-72.  Reporte, 
72  953  973. 

Maj.  G.  k.  Warren,  1872-82;  72,  954. 
Reporte,  73,  950;  74,  ii,216;  76,ii,277; 
76,  203;  77,  194;  78,  226;  79, 300;  (Lt. 
Col.),  80,  371;  81,  549,  550;  82,  553. 

Mai.  J.  W.  Barlow,  18S2;  83,  475. 

Maj.  F.  Harwood,  1883;  83,  475. 

Lt.  Col.  G.  H.  Elliot,  188a-87.  Re- 
porte, 83, 475;  84, 600;  86, 585;  86, 593. 

Maj.  W.  R.  Livermore,  1887-92.    Re- 


porte, 87,  540;  88, 489;  89, 612;  90, 558; 

91.  70L 

Capt.  W.  H.  Bixby,  1892-95.     Reporte, 

92,  607;  93,  813;  94,  580;  96, 667. 
Maj.  D.  W.  Lockwood,  1896.     Reporte, 

96,  636,  669. 

Assictantb: 

8.  Haageneen.    Report,  72,  974. 

H.  8.  Van  Ingen,  73,  952.  Report 
74  ii  218. 

y.  I^.  Cotton.    Report,  81,  550. 

Operations. 

l§73-74.  46,763  c.  y.  dredged;  28 1 
rock  removed,  74,  ii,  216,  219. 

1874-75.  43,514  c.  y.  dredged,  76, 
ii  277. 

'l §75-77.  33,397  c.  y.  dredged,  77, 
197. 

1877-79.  Brash  sand  fence  con- 
structed, 79,  301. 

1 881-83.  28,383  c.  y.  dredged  from 
channel,  82,  553. 

1883-83.  1,100  1.  f.  brush  and  stone 
wall  built  across  west  end  of  beach ;  1,864 
1. 1,  catch-sand  fence  built,  83,  475. 

1883-84.  1,143  1.  f.  brush  and  stone 
wall  buUt;  repairs  made  to  wall  already 
built,  84,  602. 

1884-85.  3,235  c.  y.  dredged  from 
channel,  86,  586. 

1885-86.  43,444  c.  y.  dredged  from 
channel,  86,  594. 

1886-87.  25,448  c.  y.  dredged  from 
channel,  87,  541. 

1887-88.  10,680  c.  y.  dredged,  88, 
490. 

1880-90.  Southern  half  of  "Reach 
No.  8"  dredeed  to  175  f.  width  and  10  f. 
depth;  ** Middle  Ground"  removed,  90, 
559. 

1801-03.  7,292  c.  y.  dredged,  92, 
608. 

1803-04.  About37,500c.  y.  dredged, 
94,  581. 

Physical  eharacterlfiUc^. 

Presence  of  bars  and  sunken  rocks, 
72,  94,  975. 

Tides  and  currents,  72,  975;  76,  48. 

Formation  of  bars,  74,  ii,  219. 

Site  described,  79,  300. 

Description  of,  81,  551;  90,  558;  96, 
670. 

Projects. 

The  project  of  1871  proposed  the  for- 
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mation,  by  dredging,  of  a  channel  9  f. 
deep  at  1.  w.  across  Quahaug  Bar,  the 
widening  of  the  channel  below  the  Fran- 
conia  Iron  Works,  and  the  removal  of 
the  ledge  from  the  Weweanlight  River 
at  its  junction  with  Wareham  River;  es- 
timate, $45,000,  72,  953. 

By  Lt.  Col.  Warren,  1880,  improve- 
ment of  the  harbor  by  widening  the 
channel  through  the  "upper  bar"  to  350 
f.,  with  a  depth  of  10  f.,  widening  and 
straightening  the  channel  thence  to  Bar- 
neys TPoint  to  250  f.  width  and  10  f.  depth; 
also  widening  channel  at  Quahaug  Bar, 
and  construction  of  brush  and  stone  bar- 
riers for  the  preservation  of  Long  Beach; 
estimate,  $44,050,  81,  553,  554;  87,  541. 
Increased,  1887,  by  $12,186,  87,  542;  92, 
607. 

By  Oapt.  Bixby,  1893,  doing  work  by 


hired  labor  and  Government  plant,  98, 
814. 

Maj.  Lockwood  estimated,  1895,  it 
would  cost  $36,749.08  to  complete  exist- 
ing project,  96,  671. 

Included  in  coast  survey,  1870,  72, 974. 

By  S.  Haagensen,  1871.  Report,  72, 
974. 

By  H.  S.  Van  In^n,  1873,  74,  ii,  218. 

Under  the  direction  of  Maj.  Warren, 
1876-77,  77, 195. 

Ordered  by  act  of  June  14, 1880,  made, 
1880,  under  direction  of  Lt.  Col.  Warren, 
81,  550. 

Resurvey  ordered  by  act  of  August  17, 
1894,  made  by  Maj.  Lockwood,  1895 
(see  Projects),  96,  670. 

Maps.     84,  602;  85,  586;  98,  814. 


"WASLE  RITER,  TA. 


Commerce* 

Unimportant,  95,  1265. 

Eni^eeni. 

Chief  of  Enoinebbs.  Reports,  89, 
135;  95,  167. 

Enginseks  in  CHARaE: 

8.  T.  Abert,  U.  S.  agent,  1888.  Report, 
89  1034. 

Maj.  b.  E.  L.  B.  Davifl,  1892-95. 
Report,  95,  1263. 


PJiynleal  characteristics. 

Description  of,  89,  1034;  95,  1264. 

Surreyi). 

Examination  ordered  by  act  of  Aug.  11, 
1888,  made,  18H8,  under  direction  of  iS. 
T.  Abert  (report  unfavorable),  89,  1034. 

Examination  ordered  by  act  of  Aug. 
17,  1894,  made,  1894,  by  Maj.  Davis 
(report  iinfavorable),  95,  1263. 


l^ARREN  RITER,  R.  I.  a 


Appropriation. 

1§S6.    $5,000,  86,  605. 

Engineers. 

Chief  of  Engineers.  Reports,  85, 
80;  86,  75;  87, 36;  88,  38;  89,  48;  90, 
43. 

Enqineers  in  Charge: 

Lt.  Col.  G.  H.  Elliot,  1884-87.  R*- 
ports,  85, 625, 627;  86,605. 

Maj.  W.  R.  Livermore,  1887-91.  Re- 
ports, 87,  547;  88,  494;  89,  620;  90, 
565. 

AssiffFANT.  G.  Alexander.  Report, 
85,  629. 

Operations. 

l§§7-§§.    811  L  of  bowlders,  ledge 


rock,  and  gravel  removed,   completing 
project,  88,  495. 

Pliysieal  eliaracterlstlc^s. 

Description,  86,  625. 

Projects. 

By  Lt.  Col.  Elliot,  1885.  removing 
Bush  worth  Rock  and  bowlders  in  nar- 
row part  of  channel  below  Little  Island. 
Estimate,  $5,000.     85,  628;  87,  547. 

Survey. 

Ordered  by  act  of  July  5,  1884,  made, 
1885,  under  direction  of  Lt.  Col.  Elliot, 
85,  627. 

Maps.     85,  630. 


^WARRIOR  RIYER,  AL.A.     (Bee  Black  Warruyr  and  Ibmingbee  Rivers.) 

WARROAB  RIYER,  MOTN. 

Appropriation.  I  Commeree. 

1§99.    $3,000,  09,  2205.  I      600  t.  1899-1900,  1900,  441. 

a  Survey—Report,  Feb.  16, 1827.    Estimate,  S3,953.25.    (U.  Doc.  No.  482,  55th  Cong.,  2d  Kew.) 
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Engineers. 

Chibf  of  Engineers.  Reports,  09, 
3^;  1900,  440. 

Engineer  in  Charge.  Maj.  F.  V. 
Abbot,  1899-.  Reports,  99, 2204;  1900, 
2820. 

Operations. 

1  §98-99.  Gau^  established,  99, 
2204. 

Physical  characteristics. 

Description  of,  1900,  2204. 
The  level  of  the  Lake  of  the  Woods 
controlled  by  a  dam  in  Canadian  terri- 


tory at  the  outlet  of  the  lake,  the  locality 
being  known  as  Rat  Portage,  99,  2204. 

Projects. 

Maj.  Abbot  recommended,  1900,  the 
retention  of  the  remainder  of  the  $3,000 
originally  appropriated  until  enough 
funds  would  be  provided  by  Congress  to 
build  a  dredge  and  tender  with  suitable 
scows  to  do  the  dredging,  1900,  2820. 

Survey. 

Preliminary  survey  made,  1899,  by  Maj. 
Abbot,  99,  2204. 


W  ARS Al¥,  ILL..     ( See  Missimppi  River, ) 


WARWICK  RIVER,  MD.     (See  Secretary  Creek,  Md.) 


Approprlatlonfi. 

1892,     16,000,  93, 1218. 
18^,       2,000,  96, 1135. 
1896,       2,000,  96, 964. 
1899,       2,000,99,1388.    . 

Total, «  12,000 

Contracts. 

1  §93.  C.  T.  Caler,  dredging,  10  cents, 
per  c.  y.,  p.  m.  ($5,381.10),  93, 1218. 

1 894.  Baltimore  Dredging  Co. ,  dredg- 
ing, 19.8  cent8_per  c.  y.,  p.  m.,  95, 1135. 

1  §96.  C.  T.  Caler,  dredging,  9. 5  cents 
per  c.-y.,  p.  ra.,  97, 1278. 

I  §99.  Baltimore  Dredging  Co. ,  dredg- 
ing, 12.4  cents  per  c.  y.,  p.  m.,  1900, 1651. 

Engineers. 

Chief  of  Engineers.  Reports,  89, 112; 
91,  132;  98,  138;  94,  127;  96,  144;  96, 
132;  97,  166;  98,  169;  99,  195;  1900, 
222. 

Engineer   in    CnAROE.     Maj.  W.   F.  ' 
Smith,  U.  S.  agent,  1888-.     Reports,  89, 
918;   91,  1218;   93,  1216;   94,  894;   95,  ' 
1134;  96,  964;  97,  1277;  98,  1163;   99, 
1387;  1900,1650. 

Assistant.  A.  Stierle.  Reports,  89, 
919;  91,1218. 

Operations. 

l§9'l-93.  53,811c. y.,  p.m.,  dredged, 
93, 1217. 


1  §94-95.  3,816  c.  y.,  p.  m.,  dredged, 
95, 1135. 

1  §95-96.  4,645  c.  v. ,  p.  m. ,  dredged, 
96, 964. 

1  §9  T-9§.  10,451  c.  y . ,  p.  m. ,  dredged, 
98, 1163. 

l§9§-99.  4,561c.  y.,  p.m.,  dredged, 
99  1388. 

i  §99-1900.  13,797  c.  y.,  p.  m., 
dredged,  1900, 1650. 

Pliyslc^i  characteristics. 

Description  of  the  locality,  89, 919;  91, 
1219. 

Plans. 

By  W.  F.  Smith,  1889,  12-f.  1.  w.  chan- 
nel lOO  f.  wide  across  the  bar  at  the  river's 
mouth ;  estimate,  $27,000, 89, 920. 

By  Maj.  Smith,  U.  S.  agent,  1892,  dredg- 
ing a  channel  100  f.  wide  and  10  f .  deep 
from  10-f .  depth  in  the  Choptank  River  to 
the  wharves  at  Secretary  Landing;  esti- 
mate, $18,600, 93, 1217. 

SurTcys. 

Examination  ordered  by  act  of  Ads.  11, 
1888;  made,  1889,  under  direction  of  Maj. 
Smith,  U.  S.  agent,  89, 919. 

Survey  made,  1891,  under  direction  of 
Maj.  Smith,  U.  S.  agent,  91, 1219. 


I^ASHIIVOTOIV.     (Hee  Lake  WaMngt<m.) 

WASHINOTON    AM1>   0E0R0ET01¥1V    HARBORS,  D.    C.      (See 

Potomac  River  in  vicinity  of  Washington,  D.  C ) 

liVASHOiOTON  BAYOIJ,  MISS.     {See  Steele  Bayou.) 

ir ASHINGTOIW  HARBOR.     (See  Pamlico  and  Tar  rivers,  N.  C. ) 


a  To  total  should  be  added  $6,000,  the  total  for  Secretary  Creek,  an  early  name  for  the  stream. 
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Eniineers. 

Chief  op  Engineers.    Reporte,  01 ,  170. 

Engineer  in  Charge.  Capt.  W.  H. 
Bixby,  1890.     Reports,  01,  1429, 1433. 

AssiOTANT.  Lt.  M.  M.  Patrick.  Re- 
port, 01,  1431. 

Physical  characteristics. 

Description  of ,  01,  1429. 


Plans. 

By  Capt.  Bixby,  1890,  excavating  chan- 
nel 9  f.  deep  and  200  f.  wide  into  Wash- 
ington Harbor;  estimate,  $45,000,  01, 
1434. 

Survey. 

Examination  ordered  by  act  of  Sept. 
19,  1S90;  made,  1890,  under  direction  of 
Capt.  Bixby  (see  Projects),  01,  1429. 


WASHOiOTOX  LAKE,  WASH.     (See  Puget  Sound. ) 


WAS8AW  RITER  TO  FERNA^DINA,  FL.A.  (Inside  passage).    (See 

St.  Johii6  River. ) 

1¥AT€H  HILL.  COVE,  R.  I.     (See  NarraganseU  Bay  (Little).) 


Engineers. 

Chief  of  Engineers.     Report,  01,  62. 
Engineer  in  Charge.      Maj.  W.  R. 
Livermore,  1890.    Report,  01,  735. 

Physical  Characteristics. 

Description  of,  01,  735. 


Survey* 

Examination  ordered  by  act  of  Sept. 
19,  1890,  made,  1890,  under  direction  of 
of  Maj.  Livermore  (report  unworthy), 
01,  735. 


1¥ATEREE  RIVER,  S.  C.«    (See  Catawba  River,  N.  C;  Santee  Rirer,  S.  C.) 


Appropriations. 

1881,  $8,000,  81,  1034. 

1882,  15,000,  82,  1112. 
1884,  5,000,  84,  1052. 
1886,  7,500,  86,  1055. 
1888,  12,000,  88,  941. 
1890,  12,500,  00,  1223. 
1892,  2,500,  02,  1215. 
1894,  2,500,  06,  1417. 
1896,  5,000,  06,  1177. 
1899,  2,500,  00,  1536. 

Total,  72,500 

Commerce. 

Important,  87,  1089. 

Description  of,  03, 1490;  04,1091;  05, 
1417;  06,  1178. 

In  1892-93  the  freight  carried  on  the 
river  amounted  to  6,242  t.,  03,  1489;  in 
1893-94,  18,075  t.,  04,  1090;  in  1894-95, 
21,697  t,  06,  1416;  in  1895-96,  35,002  t., 
06,  1177. 

Engineers. 

Chief  of  Engineers.  Reports,  80, 
125;  81,  167;  82,163;  83,170;  84,  176; 
86, 176;  86,  174;  87,  137;  88,  132;  80, 
155;  00,139;  01,174,179,1487;  02,  172; 
03,186;  04,  171;  06,195;  06,  174;  07, 
220;  08,217;  00,250;  1000,284. 

Engineers  in  Charge: 

Capt  C.  B.  Phillips,  1880-81.  Report, 
80,  914. 

a  Above  Wateree  Creek.  S.  C.  this  vStream  becomes  the  Catawba;  at  the  confluence  ol  the  Wateiee 
and  Congaree  It  becomes  the  Santee. 


Capt.  J.  Mercur,  1881-84.  Reports, 
81,  10:^,1034;  82,1111;  83,871. 

Capt.  F.  A.  Hinman,  1884-85.  Report, 
84,  1051. 

Capt.  W.  H.  Bixby,  1885-89.  Reporte, 
86,1123;  86,ia53;  87,1089;  88,939. 

Capt.  F.  V.  Abbot,  1889-97.  Reports, 
80,  1189;  00,  1222;  01,  1462,  1488;  02, 
1214;  03,  1488;  04,  1089;  06, 1415;  06, 
1176;  07,  1465. 

Maj.  E.  H.  Ruffner,  1898-99.  Report, 
08,  1278;  00, 1536. 

Capt.  J.  0.  Sanford,  1900.  Report, 
1000,  1860. 

A  ssTSrr  ANTS  * 

J.  M.  Wolbrect.    Report,  80,  915. 

J.  P.  Darling.     Report,  81,  1035. 

H.  Heth.     Report,  82,  1112. 

R.  Whitford.  Reporte,  86,  1124;  87, 
1090;  88,  941;  80,  1191;  00,  1223;  01, 
1463;  02,  1216;  03,  1490;  04,  1090;  06, 
1417;  06,  1178;  07,  1467;  1000,  1862. 

Obstructions. 

Obstruction  of  the  river  by  bridges 
without  drawspane,  88,  940. 

Operations. 

1§§1-S3.  Removal  of  snags  and 
trees  from  the  channel  and  banks  com- 
menced, 82,  1112. 

1  §  ^  il-§  3.  Removal  of  snags  and  ob- 
structions continued,  83,  871. 

i§§3-§4.    1,382  logs  and  snags  taken 


9207—02- 
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from  bed  of  riyer  and  2,725  treea  removed 
from  the  banks,  84,  1051. 

1994-95.  360  logs  and  Hnags  taken 
from  bed  of  river  and  385  tree*  cut  from 
the  banks,  85,  1123. 

1996-97.  205  lo^  and  snacis  re- 
moved from  river,  5  piles  removed  from 
old  brid^  at  Camden,  and  Ixmks  cleared 
of  leaning  trees,  87,  1090,  1091. 

199  9-89*  Operations  pos  tponed 
awaiting  introduction  of  drawspans  in 
bridges  over  the  river,  80,  1190. 

1999-90.  275  logs  and  stumps  and 
5  cords  of  snags  removed  from  the  river, 
and  350  trees  removed  from  the  banks, 
00,  1223. 

1999-91.  2,413  logs  and  snags  and 
56  cords  of  small  snags  removed  from  the 
channel  and  2,108  trees  and  80  cords  of 
brush  cleared  from  the  banks,  01,  1463. 

1991-93.  1,740  snags  and  40  cords 
of  small  snags  removc<l  from  the  channel, 
and  1,806  trees  and  29  cords  of  brush 
cleare<l  from  the  banks,  02,  1216. 

1993-93.  About  3,000  8tuni])s  and 
other  olxBtructions  rtMiioved  from  the 
channel  and  banks,  03,  14%. 

1993-94.  Al)out  100  stumps  and 
other  ol>8tructions  reinove<l,  04,  1091. 

1995-96.  About  700  stumps  and 
other  obstructions  reinov€»d,  06,  1178. 

1996-97.  About  700  stumps  and 
other  obstructions  n'lnoved,  07,  1467. 

1997-99.  About  3,400  stumps  and 
other  obstructions  removed,  08,  1278. 

1 999-99.  Over  500  snags  and  other 
obstructions  remove<l,  00,  1536. 

1999-1900.  Over  900  snags  and 
other  obstructions  removed,  1000,  1862. 


Phynlcal  etaaracCerlsttcft. 

New  obstructions  continually  forming 
in  the  stream,  07, 1467. 

Plans.    {Bee  Projects.) 

After  examination  in  1891  to  deter- 
mine the  advisability  of  making  a  cut-off 
across  the  neck  of  a  rxind  in  the  Wateree 
River,  about  4  miles  below  Camden, 
Capt.  Abbot  reported  that  the  interests 
of  navigation  did  not  demand  such  an 
improvement,  01,  1488. 

ProJecU.   (See  Plans,) 

By  Capt.  Phillips,  1880,  4  f.  navigation 
between  the  mouth  and  Camden,  68 
miles,  by  removal  of  snags,  stumps,  and 
similar  obstructions,  and  removal  of 
fallen  and  leaning  trees  from  the  banks; 
estimate,  $29,552,  80,  916,  916.  In- 
creased in  1881,  1885,  and  1887,  on  ac- 
count of  inadequate  appropriations,  to 
|;60,000,  81,  1034;  85,  1124;  87,  1089. 
Total  amount  appropriated  from  1881  to 
1886,  inclusive,  $35,500;  amount  esti- 
mated to  complete  project,  $24,500,  87, 
1091;  03,  1214. 

9ur¥eys. 

Survey  onlered  by  act  of  Mar.  3,  1879, 
70,  95. 

Ordered  by  act  of  June  14, 1880,  made, 
1880,  under  direction  of  Capt.  Philliiw, 
80,  914. 

£]xamination  ordered  by  act  of  Sept. 
19,  1890,  made,  1891,  under  direction  of 
Capt.  Abbot,  01,  1488. 

Maps.    80,  1190. 


WATERFORD  TO  9C1IOODAC  ISLAND.     (See  Hudson  Biiyr,  X.  Y.) 

HEATERS  RIVER.     (See  Crane  and  Waters  rivers,  Mass,) 

WATERTO W^.     ( See  Transportation  Routes  to  the  Seaboard, ) 

IVATERTOWIV  TO  HENNEPIN.     (See  Hennepin  Canal,) 

IVAUKEOAN  HARROR,  IE.E..a 


Appropiiatlons. 

1852,  $15,000,  act  Aug.  30. 
1880,   15,000,  80,  1942. 

15,000,  81,  2130. 

20,000,  82,  2163. 

20,000,  84,  1871. 

20,000,  86,  1686. 

25,000,  88,  1868. 

35,000,  00,  2364. 

25,000,  02,  2212. 

20,000,  06,  2656, 

20,000,  06,  2522. 
5,500,  00,  2787. 


1881, 
1882, 
1884, 
1886, 
1888, 
1890, 
1892, 
1894, 
1896, 
1899, 


Total,  235,500 
a  Survey— ReiJort,  Dec.  31, 1855.    Estimate,  $137,966.10.    (H.  Doc.  No.  482,  55th  Cong.,  2d 


Commerce. 

Local  commerce  does  not  warrant  any 
expenditure  by  government  on  improve- 
ment. 

Bonefita  to  commerce  by  the  constme- 
tion  of  a  harbor  of  refuge,  73,  247,  249. 

Importance  of,  increasing,  08,  2756; 
04,  2101;  05,  2654. 

Faith  in  a  large  increase  in  the  com- 
merce shown  by  the  enterprise  of  the  city 
and  private  persons  in  increasing  harbor 
depth,  00,  2787. 

Description  of,  1000,  3775. 

Contracts. 

l§fll.  Knapp  &  Gillen,  pier  con- 
struction, 81,  2131. 

) 
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1§§8«  Green  Bay  Dredge  and  Pile 
Driver  Co.,  dredging,  12  cents  per  c.  y., 
89,  2084. 

1890.  J.  M.  Laarie,Btone  ballast,  $7 
per  cord;  G.  Kirk  <&  Son,  pine  plank, 
$19.50  per  M  f.;  Cairo  Lumber  Co.,  oak 
timber,  $24.50  per  M  f.;  Chicago  Forge 
and  Bolt  Co.,  rods,  bolts,  and  spike,  2^ 
cents  per  lb. ;  F.  Bairstow,  coal,  $4.25  per 
t,  91,  2570. 

I§ft2.  Green  Bay  Dredge  <&  Pile 
Driver  Co.,  dredging,  13|  cente  per  c.  y., 
92,  2212.  Knapp  &  Gillen,  376  1.  f.  pier 
extension,  timber,  stone,  etc.,  $17,167.50, 
93,2757.  Actualcost,  north  pier,  $69.20; 
south  pier,  $39.53  per  1.  f.,  94,  2101. 

1§04.  H.  B.  Herr  &  Co.,  241  1.  f. 
pier  extension,  timber,  stone,  etc., 
$9,995.21,  95,  2656.  Actual  cost,  $39.79 
and  $44.12  per  1.  f.,  96,  2521. 

1896.  Illinois  Dredging  Co.,  dredg- 
ing, 8  cents  per  c.  y.  ($9,760),  97,  2708. 

]>oeilinent8.     (Not  published  in   re- 
ports.) 
S.  Doc.  16,  34th  Cong.,  Ist  sess. 

Engineers. 

Chief  of  Engineers.     Reports,  66,  7; 

79,  157;  80,  208,  210;  81,  282;  82,  277; 
83,  286;  84,  286;  86,  309;  86,303;  87, 
269;  88,  245;  89,  284;  90,  256;  91,  327; 
92,  313;  93,  356;  94,  328;  95,  365;  96, 
321;  97,  405;  98,  396;  99,  470,  474; 
1900,  535,  539. 

Engineebs  in  Charge: 

Maj.  J.  D.  Graham,  T.  E.,  1857.  Re- 
ports, S.  Doc.  16,  34th  Cong.,  3d  sess.,  p. 
140;  S.  Doc.  42,  35th  Cong.,  1st  sess.,  p. 
61. 

Maj.  D.  C.  Houston,  1872-82;  charged 
with  examination  of  harbor,  72, 36;  73, 
36;  79, 157.    Reports,  73, 247;  (Lt.  Col. ) 

80,  1940,  1942, 1946;  81,2129;  82,2163; 
83  1710 

dapt.  *W.  L.  Marshall,  1884-89.  Re- 
ports, 84, 1871;  86,  2023;  86,  1685;  87, 
2074;  88,  1867. 

Maj.  C.  E.  L.  B.  Davis,  1889-92.  Re- 
ports, 89,  2081;  90,  2361;  91,  2568. 

Maj.  J.  F.  Gregory,  1892-94.  Reports, 
92,  2209;  93,  2754;  94,  2100. 

Capt.  C.  F.  Palfrey,  1895.  Report,  96, 
2653. 

Capt.  G.  A.  Zinn,  1896-98.  Reports, 
96,  2519;  97,  2706;  98,  2336. 

Capt.  J.  G.  Warren,  1899-.  Reports, 
99,  2786;  1900,  3709,  3769,  3772. 

AssierrANTs: 

W.  J.  Bryson.    Report,  73,  248. 

W.  H.  Hearding.  Reports,  80,  1944; 
82,  2164;  83,  1711;  84,  1871;  86,  2024; 
87,  2075;  88,  1868. 

Estimates.     (See  Plans  and  Projecls.) 
By  Maj.  Graham,  breakwater,  $137,- 


966.10,  S.  Doc.  42,  35th  Cong.,  lat  sess., 
pp.  61,  175. 

By  Maj.  Houston,  pile  piers  and  dredg- 
ing, $75,000,  73,  248;  breakwater  and 
dredging,  $817,850,  73,  248. 

Legislation. 

Bill  introduced  in  Congress  for  the 
transfer  of  some  Government  land  not 
needed  for  harbor  purposes  to  the  city  of 
Waukegan  in  189^97.  A  part  of  this 
land  was  once  given  by  the  city  to  the 
United  States,  and  another  part  was 
formed  by  accretions.  97,  2707.  Trans- 
fer made  under  lease,  containing  certain 
restrictions,  in  1897,  98,  2337. 

Operations. 

1855.  One  crib  30  f.  long  and  25  f. 
wide  placed  in  line  of  proposed  break- 
water, afterward  carried  away  during  a 
storm ;  since  then  nothing  has  been  done, 
78,  247. 

18§l-§2.  260  1.  f.  pile  pier  built 
and  breach  in  same  repaired,  82,  2l64. 

1  S8^S3.  224 1.  f.  pile  pier  built,  83, 
1712. 

l§83-84.  226 1.  f.  pile  pier  built,  84, 
1871. 

l§84-§5.  298 1.  f.  pile  pier  built,  86, 
2023. 

18§5-86.  Pile  pier  extended  32 1.  f., 
86,  1685. 

l§86-§7#  209  1.  f.  of  north  pier  and 
96  f.  of  south  pier  built,  87,  2074,  2076. 
Injury  to  work  by  gale,  87,  2076. 

1887-88.  71 1.  f.  of  south  pier  com- 
pleted and  pier  filling  replaced  by  hired 
labor,  88,  1867. 

1888-89.  177  1.  f.  of  south  pier  built 
by  hired  labor;  17,805  c.  y.  dredged 
under  contract,  89,  2083. 

1889-90.  63,069  c.  y.  dredged;  60 
c.  y.  stone  placed  in  south  pier,  90^  2360. 

i89<^91.  North  pier  extension  in 
progress;  192  1.  f.  built,  91,  2570. 

1891-93.  200  1.  f.  of  north  pier  ex- 
tension built;  304 1.  f.  of  sand  fence  built; 
9,715  c.  y.  dredged,  92,  2211. 

1893-93.  50,292  c.  y.  dredged,  and 
pier  extension  in  progress,  93,  2756. 

1893-94.  North  pier  extended  216 
1.  f.  and  south  pier  160  1.  f.,  94,  2101. 

1 894-96.  Pier  extension  in  progreas ; 
96,  2654;  south  pier  extended  240  1.  f., 
piers  repaired,  and  sand  fences  con- 
structed, 98,  2521. 

1896-97.  128,862  c.  y.  dredged,  and 
repair  of  north  pier  in  progress,  97,  2707. 

1897-98.  58,249  c.  y.  dredged;  38 
1.  f.  sea  wall  revetment  constructed; 
shore  line  of  harbor  riprapped  for  360 
1.  f. ;  north  pile  pier  repaired,  and  repair 
of  south  pier  in  progress,  98,  2337. 

1898-99.  Over  200  1.  f.  south  pier 
repaired;  bulkheads  for  protection  of  pier 


1268 


ANALYTICAL   ANP   TOPICAL    INDEX   TO 


M^AIJKEGAN  HARBOR,  IL.L..~-Oontinued. 


endfl  of  both  piers  built;  minor  repairs 
made  to  works,  90,  2787. 

Physical  cliaraeteii§tlc*fi. 

General,  of  Waukejj;an  River  and  Har- 
bor; advance  of  shore  line;  shoaling  off- 
shore, 78,  247,  248. 

Description  of,  1900,  3770. 

Shoaling  of  channel  dredged  by  city, 
1900,  3710. 

Plans.     (See  Estimates  and  Projects. ) 

By  Maj.  Graham,  1855,  breakwater 
parallel  to  shore  line,  protecting  heads  of 
the  bridge  piers,  1,380  f.  long;  estimate, 
$137,966.10,  S.  Doc  42,  35th  Cong.,  Ist 
sess.,  pp.  61,  175,  73,  247. 

By  Mai.  Houston,  1873,  harbor  suffi- 
cient for  local  purpo8t»H,  pile  pier  and  ex- 
cavation of  basin;  estimate,  ^75,000,  73, 
248.  To  afford  a  harlx)r  of  refuge,  a  rect- 
angular system  of  outride  breakwaters, 
with  an  entrance  500  f.  wide;  estimate, 
$817,850,  73,  248. 

Private    (city    and    €*orporate) 
i¥ork. 

Bridge  pier  700  f.  long  to  12  f.  water, 
built  in  1855;  much  dilapidated  in  1873, 
78,  249. 

A.  slip  from  the  north  end  of  the 
dredged  basin  (outer)  was  opened  by 
private  persons^  and  believed  to  be  of 
much  value  in  mcreasing  the  usefulness 
of  the  harbor,  in  1895-96,  96,  2521. 

In  1898  the  city  of  Waukegan  dredged 
a  channel  between  the  piers  60  f.  wide 
and  18  f.  deep,  98,  2337;  99,  2786,  Re- 
dredged  by  aock  company,  1900;  36,650 
c.  V.  being  removed,  1900,  3710. 

Description  of,  1900, 3770. 

Projects.     (See  Estimates  and  Plans, ) 

In  1855,  under  the  appropriation  of 
$15,000  of  1852.  one  crib  was  placed  in 
line  of  proposea  breakwater,  which  was 
subsequently  destroyed,  73,  247;  80, 
1942. 

By  Lt.  Col.  Houston,  1879,  formation 
of  a  harbor  of  refuge  at  Waukegan  by 


2,590  1.  f.  of  pile-pier  construction,  inclos- 
ing a  basin  of  16  acres  and  a  dock  front 
of  1,260  f.,  the  basin  to  be  dredged  to  a 
depth  of  12  f ,  with  the  ultimate  forma- 
tion of  an  inner  basin;  estimate,  $110,000, 
80,  1943,  1946.  Increased  $50,000  in 
1883,  83,  1711,  and  $20,000  in  1886,  86, 
1686. 

From  1880  to  1886,  inclusive,  $90,000 
was  appropriated,  when  it  was  estimated 
that  $71,000  would  be  requirwl  to  com- 
plete project,  87,  2075. 

In  1889  Maj.  Davis  proposed  the  ex- 
tension of  both  piers  500  f.  farther  into 
the  lake,  at  an  estimated  cost  of  $75,000; 
this,  together  with  $71,000,  the  amount 
estimated  in  1887  for  completion  of  pro- 
ject, makes  $146,000  for  completion  of  im- 
provement, 89,  2083,  2084;  92,  2209. 

By  Capt.  Zinn,  1896,  for  modifying  the 
existing  project  to  provide  for  connecting 
the  nortn  and  south  arms  of  the  north 
pier  by  revetment  work  with  revetment 
of  a  private  company;  for  dredging  a 
harbor  entrance  to  a  depth  of  13  f.  and 
the  harlxtr  to  the  same  depth,  with  a 
width  of  300  f.,  l)eginning  at  the  northern 
boundary  of  the  Government  land;  and 
for  riprapping  the  new  harbor  shore  line 
with  heavy  stone  for  about  400  f.,  begin- 
ning at  the  south  pier,  97,  2706. 

Capt.  Warren  estimated,  1899,  it  would 
cost  $345,000  for  a  20-f.  channel  235  f. 
wide  at  entrance,  1900,  3770. 

Surveys. 

Directed  by  Maj.  Graham,  1855,  S. 
Doc.  42,  35th  Cong.,  1st  sess.,  page  3; 
73,  247. 

Examination  directed  by  Maj.  Hous- 
ton, 1873,  73,  248. 

Ordered  by  act  of  Mar.  3,  1879,  79, 
157;  made,  1879,  under  direction  of  Maj. 
Houston,  80,  1942. 

Examination  and  survey  for  20-f.  chan- 
nel 300  f.  wide  ordered  by  act  of  Mar.  3, 
1899,  made,  1899,  by  Capt.  Warren  (re- 
port partly  favorable),  1900,  3769. 

Maps.  83,  1710;  84,  1871;  86,  2023; 
89,  2084. 


WAITS WAIJGONI WO  BAY,  MINIV.     (See  Grand  Portage  Bay.) 

IVEEHAIVKEN.     (See  Hud»ni  River. ) 
IVEE  TEE  LAKE,  IVULLIAMSBURO  COUNTY,  S.  €. 


Commerce. 

Description  of,  1900,  1905. 

Engineers. 

CniEP  OF  Enginebrs.  Reports,  99, 
255;  1900,  291. 

Engineer  in  Charge.  Maj.  E.  H. 
Ruffner,  1900.  Reports,  1900,  1903, 
1905. 


Assistant.  R.  Whitford.  Reports, 
1900,  1905,  1906. 

Physical  eharaeteristles. 

Description  of.  Part  of  the  delta  of 
Santee  River.     1900,  1905, 

Projects. 

Maj.  Ruffner  estimated,  1899,  it  would 
cost  $12,000  to  make  the  improvement, 
1900,  1906. 
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Surreyi. 

Examination  and  survey  of  the  lake 
from  ita  junction  with  the  San  tee  River 
to  a  point  called  the  Bluff  with  view  to 
make  it  navigable  for  steamboats,  onlered 


by  act  of  Mar.  3, 1899,  made,  1899,  under 
direction  of  Maj.  Ruf&ier  (report  of  local 
engineer  favorable,  that  of  D.  E.,  unfa- 
vorable, see  Projects)  t  1000,  1903,  1905. 


1¥E1R  PASSAOE,  VA.     (See  Franklin  Ciiy,) 
WEIR  RIVER,  MASS. 

ment  of  the  channel  entrance  by  rock 


Enf^neers. 

Chibf  of  Engineers.     Report,  80,  43.  \  removal  and  buoyage;  estimate,  |7,000, 
Enqinser  in  Charge.     Lt.  Col.  S.  M. 
Mansfield,  1888.     Report,  80,  597. 


Phyileal  characteristics. 

Description  of,  80,  597. 

Plans. 

By  Lt.  Col.  Mansfield,  1888,  improve- 

1¥EKI¥A  RITER,  FliA. 


80,  599. 

Surrey- 
Examination  ordered  by  act  of  Aug. 
11,  1888,  made,  1888,  under  direction  of 
Lt.  Ool.  Mansfield  (see  Plam)y  80,  597. 


Commerce. 

Future,  probably  important,  85, 1281. 

Engfneers. 

Chief  of  Engineers.    Report,  86, 199. 

Engineer  in  Charge.    Capt.    W.   T. 
Rossell.     Report,  85,  1281. 

Assistant.    H.  C.  Miller.    Report,  85, 
1282. 


Physical  cliaracterlstl€». 

Description  of,  85,  1282. 

Sarrey. 

Examination  ordered  by  act  of  July  5, 
1884,  made,  1884,  under  direction  of  Capt 
Rossell  (report  fcivorable)  ,85,  1281. 


1VEL.L.FL.EET  HARROR,  MASS. 


Appropriations. 

1872,  $5,000,  72,  94. 
1888,   7,000,  88,  588. 
1890,   4,000,  00,  513. 

Total,  16,000 

Commerce. 

Important,  72,  973. 
Value  of  fishermen's  yield,  88,  476, 
477. 

Contracts. 

I §73.  S.  Dyer,  rock  removal,  73, 
1100. 

1§§9.  A.  R.  Wright,  dredging,  42 
cents  per  c.  y.;  removal  of  bowlders 
weighing  over  3 1.,  $10  per  c.  y.,  80,  588. 

Engineers. 

Chief  op  Engineers.  Reports,  71 ,  96; 
72,  94;  73,  ia5;  74,  115;  88,  31,  32;  89, 
42;  00,  36;  01,  44;  02,  50;  03,  51;  04, 
48;  06,  52. 

Engineers  in  Charge*: 

Lt.  Col.  G.  Thom,  1871-74.  Reports, 
72,  949,  969;  73,  1100;  74,  ii,  324. 

Lt.  Col.  G.  L.  Gillespie,  1888-89.  Re- 
ports, 88,  476,  477. 

Lt.  Col.  S.  M.  Mansfield,  1889-95.  Re- 
ports, 80,  587;  00,  512;  01,  663;  02, 
591;  03,  782;  04,  563;  06,  a38. 

Assistant.  S.  Haagensen.  Reports, 
72,  969;  88,  479. 


Operations. 

l§7d-74.  Rock  removal,  78,  1100; 
74,  115,  ii,  325. 

l§89-90.  16,984  c.  y.  dredged,  00, 
512.* 

Pliysleal  cbaraeterlstlcs. 

Presence  of  rocks,  72,  94,  949,  971. 
Character  of    harbor   bed,    72,    971. 
Tides,  72,  971. 

Plan.    (See  Prcjects. ) 

By  S.  Haagensen,  dredging  the  east 
and  west  channels  to  various  widths  and 
depths  ($1,976  to  $31,004),  72,  971-972. 

Projects.    ( Plan. ) 

By  Lt.  Col.  Thom,  removal  of  rock, 
estimate,  $4,080,  72,  972. 

By  Lt.  Col.  Gillespie,  1888,  channel 
4,200  f.  long,  100  f.  wide  at  bottom,  and 
6  f.  deep,  m.  1.  w.,  from  the  Deep  Hole 
to  the  wharves;  estimate,  $24,000,  88, 
476;  80,  587;  02, 591.  Increased  in  1889, 
on  account  of  rise  in  prices,  to  $38,000, 
80,  588. 

Surveys. 

Included  in  the  coast  survey,  1850,  72, 
969. 

By  S.  Haagensen,  1871.  Report,  72, 
969. 

Ordered  by  act  of  Aug.  5,  1886,  made, 
1887,  under  direction  of  Lt  Ool.  Gilles- 
pie, 88,  477. 

Maps.    88,  478. 
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Appropriation. 

1872,  $5,000,  72,  91. 

Ennlneem. 

CniKF  OF  Engineers.  Ueporte,  71, 
96;  72,91;  73,  100;  74,  109. 

Engineer  in  Charge.  Lt.  Col.  (t. 
Thoin,  1871-74.  Rei)ortM,  72,  938,  956; 
78,  1078,  74,  ii,  :i08. 

OperBtlons. 

Construction  of  a  pier  of  crib  work  250 


y.  long  by  the  Government  in  early  times, 
72  91   938. 

is7!»-74.    Repairs  to  pier,  78,  1078; 
74,  109. 

Project. 

By  Lt.  Col.  Thom,  repairs;  entimate, 
$5,000,  72,  956. 

SurTey. 

Under  direction  of  Lt  Col.  Thom,  1871. 
Report,  72,  956. 


WELL.§  RIYER  TO  BWRLINOTOIlif  CANAL..^ 

WESTBROOK     HARBOR,    COIVIV.,^  (near    Connecticut    Rlirer 

mouth.) 

Appropriation. 


Mar.  2,  1829,  $130. 


WESTCHESTER  CREEK,  BT.  T. 


Commerce. 

Description  of,  1000,  1432,  1435. 

Envlneerti. 

Chief  of  Engineers.  Reports,  01, 94; 
09,  142;  1000.  160. 

Engineers  in  Charge: 

Lt.  Col.  G.  L.  Gillespie,  1890.  Reporte, 
01   954  955 

Lt.  CoL  W".  H.  n.  Benyaurd,  1900.  Re- 
ports, 1000,  1430,  1433. 

Assistant,  (t.  W.  Kuehnle.  Rejwrt, 
01,  957. 

Obfitmctlon. 

Drawl  ess  causeway  bridge  an  obstnic- 
tion,  1000,  1431. 

Phynlcal  ciiaracterUtlcs. 

Description  of  the  locality,  01,  954; 
1000,  1431,  1434. 


Plan.    (See  Project. ) 

By  Lt  Col.  Gillespie,  1891,  navigable 
channel  100  f.  wide  and  8  f.  deep  at  m.  1. 
w.  across  the  estuary,  thence  80  f.  wide 
and  8  f.  deep  to  a  point  1,000  f.  above 
Scrivens  Dock,  and  thence  60  f.  wide  and 
8  f.  deep  to  the  head  of  navigation;  esti- 
mate, $2f,500,  01,  956. 

Project.    (See  Plan, ) 

Lt.  Col.  Benyaurd  estimated,  1899,  it 
would  cost  $42,780  to  improve  creek,  and 
$2,000  annually  for  maintenance,  1000, 
1435. 

Surveys. 

Survey  ordered  by  act  of  Sept  19,  1890, 
made,  1891,  under  direction  of  Lt  Col. 
Gillespie,  01,  955. 

Examination  and  survey  ordered  by 
act  of  Mar.  3,  1899,  made,  1899,  by  Lt 
G)l.  Benyaurd  (report  favorable)'  (see 
ProjecU),  1000,  1431. 


WESTERIV    RITERS  (removing  snags  and  obstructions  from). 

(See  Mimmppi  River;  Missouri  River ^  and  Arkansas  River.) 

WEST  FORK  RIYER,  W.  VA.     (See  Monongahda  River;  Taggarts  VaUey 

River, ) 


Commerce. 

Description  of;  unimportant,  1000, 
3275. 

Engineers. 

Chief  of  Engineers.  Reports,  00, 
423;  1000,  486. 

Engineer  in  Charge.  Maj.  C.  F. 
Powell,  1899-1900.     Report,  1000,  3267. 

Assistant.  G.  M.  Lehman.  Report, 
1000.  3272. 


Obstruction. 

Description  of  bridges  that  would  ob* 
struct  navigation  if  improvement  were 
made,  1000,  3270,  3281. 

Physical  characteristics. 

Description  of.  The  West  Fork  River 
and  the  Tygarts  Valley  River  unite  IJ 
miles  above  Fairmont,  W.  Va.,  to  form 
the  Monongahela  River;  geology,  hy- 
drography.    1000,  3268. 


a  Survev— Report,  Nov.  12,  ISIKJ.    ( H.  Doc.  No.  482,  55th  Cong.,  2d  seHS.) 

b  Survey— Report,  Jan.  12, 1830.    Estimates,  317,921.39  and  ^,678.57.    (H.  Doc.  No.  482.  56th  Cong,, 
ad  seas.) 
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WEST  FORK  RIVER,  W.  VA.-<)ontinued. 

from  its  mouth  to  Clarksburg,  ordered 
by  act  of  Mar.  3, 1899,  made,  1899,  under 
direction  of  Maj.  Powell  (report  unfavor- 
able) (see  Projects) y  1900,  3268. 
Bench  marks,  1900,  3281. 


Project. 

Maj.  Powell  estimated,  1899.  it  would 
cost  about  $996,000  to  improve  tne  stream, 
1900,  3272. 


Surveys. 

Survey  of  West  Fork  River,  VV.  Va., 

WEST  OAJLVESTON.     (See  Galveston,  Tex.) 

WEST  OAL.YESTOIV  RAY,  TEX.  (cliannel  In).  (See  Brazos  River  be- 
tween Vekuco  and  Richmond,  West  Galveston  Bay  Channel,  Double  Bayou,  and  the 
mouths  of  adjacent  streams,  Texas, ) 


Approprlationii. 

1892,  $15,000,  93,  1878. 
1894,  5,000,  96,  1810. 
1896,      5,000,  96,  1545. 

Total,    25,000 

ConCraeU. 

1S93.  B.  T.  Masterson,  dredging, 
30  cents  per  c.  y.  ($11,500),  93,  1878. 

1894.  C.  <fe  R.  P.  Clarke,  dredging, 
60  centa  per  c  y.  ($9,000),  96,  1811. 

Engineers. 

Chief  of  Engineers.  Reports,  92, 
228;  93,  254;  94,  235;  96,  263;  96,  228; 
97,  295;  98,  284;  99,  342;  1900,  389. 

Enoinsers  in  Charge: 

Maj.  C.  J.  Allen,  1890.  Reports,  92, 
1563,  1566. 

Maj.  A.  M.  Miller,  1893-97.  Reports, 
93,  1877;  94,  1399;  96,  1809;  96,  1544; 
97,  1804. 

Maj.  J.  B.  Quinn,  1898.  Report,  98, 
1507. 

Capt  C.  S.  Rich6, 1899-.  Reports,  99, 
1968;  1900,  2331. 

Ass  ifirr  ANTS  i 

R.  B.  Taifor.    Report,  92,  1565. 

G.  Bagnall.    Report,  92,  1569. 

I).  Allen.  Reports,  93, 1879;  94, 1400; 
96,  1811. 

Operations. 

1S93-93.  2,928  c.  y.  dredged,  93, 
1878. 


1 893-94.  About  8,000  c.  y.  dredged, 
94,  1399. 

1  §94-95.  14  beacons  erected  and 
10,847  c.  y.  dredged,  96,  1810,  1812. 

1895-96.  6,333  c.  y.  dredged,  96, 
1544. 

Physlt^al  ctaaracterlsttes. 

Description  of,  92,  1563. 

West  Bay,  extending  from  Galveston 
Bay  to  the  west  end  of  Oyster  Bay,  lies 
between  Galveston  Island  and  the  main- 
land, 93,  1877. 

Private  (State)  irork. 

In  1859  the  State  of  Texas  had  dredged 
a  channel  through  the  bay  with  depth  of 
5  f.,  which  was  hlled  up  again  by  a  storm 
in  1875,  93,  1877. 

Projects. 

By  Maj.  Allen,  1891,  straightening  the 
channels  and  removing  points  bordering 
them,  to  dredge  a  least  width  of  300  f. 
and  depth  of  3J  f.  between  the  railroad 
bridges  to  San  Luis  Pass  in  the  bay,  and 
100  f.  width  and  3  f.  depth  along  Christ- 
mas Point  in  Oyster  Bay,  the  channel  to 
be  marked  by  beacons:  estimate,  $29,000, 
92,  1568,  1569;  93,  1877. 

By  Maj.  Miller,  1892,  application  of  ap- 
propriation of  1892  to  obtaining  part  of 
the  foregoing  plan,  93,  1877. 

Survey. 

Ordered  by  act  of  Sept  19, 1890,  made, 
1891,  under  direction  of  Maj.  Allen,  92, 
1566. 


liVT:ST  HAVEN  (IVEST  RIVER)  UARROR,  CONIV. 


Commerce. 

Description  of.  Estimated  to  be  worth 
$350,000  annually.     96,  854. 

Engineers. 

Chief  of  Engineers.  Reports,  76,  53; 
96,  93. 

Engineebs  in  Charge. 

Maj.  J.  W.  Barlow,  1875.  Report,  76, 
233. 

Lt.  Col.  H.  M.  Rol^ert,  1895.  Report, 
96,853. 

Assistant.  H.  N.  Babcock.  Report, 
76,  234. 

Physical  characterlBtlcs. 

Tides,  76,  234. 
Description  of,  96,  853. 


Plan. 

By  Maj.  Barlow,  1875,  dredging  a  chan- 
nel 60  f .  wide  and  6  f.  deep  at  m.  1.  w. ; 
estimate,  $11,340,  76,  234. 

Surreys. 

By  H.  N.  Babcock,  1875,  76,  234. 

Examination  ordered  by  act  of  Aug.  17, 
1894,  of  West  Haven  and  the  river  from 
the  railroad  crossing  to  the  main  channel 
in  New  Haven  Harbor,  made,  1894,  by 
Lt.  Col.  Robert  (report  unfavorable),  96, 
853. 
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Engineers. 

Chief  of  Engineebs.    Report,  91, 153. 

Engineer  in  Charge.    Capt.  G.  J.  Fie- 
beger,  1891.     Report,  91,  1324. 

AflfiisTANT.    J.  P.  White.    Report,  91, 
1326. 

Physical  characteristics. 

Description  of,  91,  1325. 

Plans. 

In  1891  Capt  Fiebeger  considered  the 
river  worthy  of  improvement  as  far  as 


Owens  Bridjfe.  The  improvement  pro- 
posed contemplated  straigntening  and  en- 
larging the  channel,  removing  snags  and 
similar  obstructions,  and  the  rormation  of 
a  turning  basin;  estimate,  $9,000.  The 
river  above  Owens  Landing  was  not  (x>n- 
sidered  worthy  of  improvement  91, 1325. 

Survey. 

Examination  made,  1891,  under  direc- 
tion of  Capt  Fiebeger  (see  Plans),  91, 
1324. 


WESTOHi.     (See  Misaoun  River. ) 
WEST  PEARL.  RIVER,  LA.     (See  Pearl  River,  Min.) 


Engineers. 

Chief  of  Engineers.  Reiwrts,  80, 
146;  81,  197;  88,  212. 

Engineer  in  Charge.  Maj.  A.  Stick - 
ney,  1880.    Report,  88,  1130. 

Assistant.  H.  C.  Collins.  Report,  83, 
1131. 


Physical  characteristics. 

Description,  88,  1131. 

Surrey. 

Examination  ordered  by  act  of  June 
14,  1880;  made,  1883,  under  direction  of 
Maj.  Stickney  (report  unfavorable),  88, 
1130. 


Appropriations. 

1826, 

$400  (survey),  act  Mav  20. 

1827, 

1,500,  71,  801. 

1836, 

1,000,  1900,  1343. 

1836, 

3,000,  act  July  4. 

1837, 

3,734,  act  Mar.  3. 

1838, 

4,782,  act  July  7. 

1867, 

2,500,  67,  44. 

1870, 

2,500,  70,  57. 

1892, 

7,000,  98,  947. 

1894, 

3,000,  96,  803. 

1896, 

3,000,  96,  712. 

WESTPORT  HARROR  (Saugatuck  Harbor,  Cedar  Point,  Sao- 

gatuck  River),  CONJV.a 

84;  73,  92;  78,  51;  84,  99;  91,  80;  93, 
81,  91;  94,  73;  96,  82;  96,  78,  102;  97, 
96;  98,  102;  99,  115;  1900,  131. 

Engineers  in  Charge: 

Maj.  D.  C.  Houston,  1867-70.  Reports, 
67,  451;  68,  749;  69,  410. 

Maj.  G.  K.  Warren,  1870-73,  1879. 
Reports,  70,  444;  71,  800;  72,  900;  73, 
1021*  79  320. 

Maj.  W.  McFarland,  1882.  Report, 
84,  675. 

Maj.  J.  W.  Barlow,  1884.  Report, 
84,  673. 

Col.  D.  C.  Houston,  1891-92.  Report, 
91,  840. 

Lt.  Col.  H.  M.  Robert,  1893-95.  Re- 
port,«,  93,  945,  990;  94,  667;  (Col.),  96, 
800. 

Maj.  H.  M.  Adams,  1896.  Reports,  96, 
710,  806. 

Maj.  S.  S.  Leach,  1897-.  Reports,  97, 
961;  98,  964;  99,  1177;  1900,  1342. 

Aksistants: 

Capt.  W.  H.  Swift.    Report,  71,  801. 

H.  N.  Babcock,  Reports,  71,  802;  73, 
1022;  84,  676. 

Lt.  W.  E.  Craighill.     Report,  96,  810. 

Operations. 

1§37«  Sea  wall  at  Cedar  Point  com- 
pleted for  $1,000;  channel  excavated  to 
4  f.  depth,  71,  801;  73,  1022. 

1  §67-70.  Work  suspended;  survev 
made,  67,  451;  68,  749;  70,  74,  444. 


Total,  32,416 

Commerce. 

Important,  71,  804;   73,    1022,   1025; 
79,  323. 
Description  of,  96,  806. 

Contracts. 

IS 70.  J.  Beattie,  dry  rubble-stone 
work,  $10  per  c.  y. ;  excavation  in  sand, 
40  cents  per  c.  v.,  70,  444. 

1S93.  E.  R.  Seward,  dredging,  27 
cents  per  c.  y.,  s.  m.  ($5,400),  93,  947. 

1S97.  D.  Toomey,  $8.25  per  t. 
($1,137.50).  T.  A.  Scott,  removal  of 
bowlders,  $7  per  t.  ($700),  97,  962. 

Rocuments.     (Not  published  in  re- 
ports. ) 
H.  Doc.  18,  39th  Cong.,  2d  eess.,  71, 
801. 

Engineers. 

Chief  of  Engineers.  Reports,  67, 
44;  68,  66;  69,  57;  70,  74;  71,  86;  72, 


aSurvey— Reix)rt,  Feb.  27, 1827.    Kstimate.  S<J.128.65.    (H.  Doc.  No.  482,  56th  Cong.  2d  sees.) 


BEPORTS   OF   CHIEF   OF   ENGINEERS,  U.  S.  ARMY.  1273 


l¥ESTPORT  KARBOR,  CONN. -Continued. 


1§  70-71.  Sea  wall  at  Cedar  Point 
repaired;  survey  made,  71,  86,  801,  802. 

1871-73.  W ork  suspended ;  surveys 
made,  72,  84;  73,  92,  1021. 

1S99-93.  3,651  c.  y.,  dredged,  93, 
946. 

1  §93-94.  12,991  c.  y.,  dredged,  94, 
670. 

l§95-96.  9,759  c.  y.,  dredged,  96, 
712. 

l§9e-97.  400  t  stone  placed  in 
breakwater;  36 1.  bowlders  removed,  97, 
961. 

1897-9S.  67  t.  rock  removed,  98, 
964. 

Phytlcal  etaaraeteristl<». 

General  description,  71,  802;  73, 1021, 
1022;  79,. 321;  84,  674;  96,  810. 

Tidal  observations,  73,  92, 1022. 

Description  of,  Westport  Harbor,  93, 
990. 

Westport  Harbor  comprises  the  portion 
of  Saugatuck  River  below  Westport,  93, 
990. 

Plans.     (See  Prcjeds. ) 

By  H.  N.  Babcock,  1871,  repairs  and 
protection  of  breakwater  and  removing 
loose  rock  in  channel;  estimate,  $1,424, 
71,  803.  For  improving  canal  by  dredg- 
ing to  a  depth  of  5  f.,  banking  up  and 
riprapping  east  side,  building  wall,  and 
paving  both  banks;  estimate,  $26,369,  or 
without  paving,  $20,010,  71,  803;  73, 
1025. 

By  H.  N.  Babcock,  1873,  dredging 
channel  60  f.  by  6  f.  deep  to  the  head  of 
navigation;  estimate,  $54,000,  73,  1022, 
1025. 

By  Lt.  Col.  McFarland,  1883,  improve- 
ment of  the  harbor  by  increasing  the 
depth  of  channel  between  Saugatuck  and 
Westport  to  4  f.,  1.  w.,  and  width  to  100  f. 
Estimate,  $36,000.    84,  675. 

By  Col.  Houston,  1891,  excavation  of 
a  channel  100  f.  wide  and  6  f.  deep  at  m. 
h  w.  between  Saugatuck  and  Westport; 


estimate,  $40,000,  with  an  annual  cost  of 
$2,000  for  maintenance;  estimate  for  a 
4-f.  channel  60  f.  wide  up  to  Westport, 
$10,000,  91,  842. 

Projeets.    (See  Plans.) 

By  Lt.  Col.  Anderson,  1827,  to  straighten 
and  deepen  channel  inside  the  bar  and 
construction  of  a  canal  68  f.  by  4  f .  across 
the  *  *  Great  Marsh ' '  on  west  side  of  river; 
estimate,  $6,128,  71,  801;  73,  1022. 

By  Maj.  Houston.  1867,  repair  of  break- 
water and  walls  of  the  canal;  estimate, 
$12,153,  67,  44,  452. 

By  Col.  Houston,  1892,  dredging  a 
channel  4  f .  deep  and  100  feet  wide  to  the 
village  of  Westport;  estimate,  $10,000, 
93,  946. 

By  Maj.  Adams,  1896,  removal  of  rocks, 
bowlders,  etc.,  from  the  channel  of  West- 
port  Harbor,  and  for  repair  of  breakwater 
at  Cedar  Point;  estimate,  $8,000,  96,  711, 
806. 

Surreys. 

By  Lt.  Col.  Anderson,  1827,  71,  801. 

Underdirectionof  Maj.  Houston,  1867, 
67  451*  70  74  444. 

By  h!  N.  feabcock,  1870,  71,  802;  79, 
84. 

By  H.  N.  Babcock,  1872,  73, 1021, 1022. 

Bench  marks  described,  73,  1023. 

Ordered  by  act  of  Aug.  2,  1882,  made, 
1883,  under  direction  of  Maj.  McFarland, 
84,  675. 

Examination  of  Saugatuck  River 
ordered  by  act  of  Sept.  19,  1890,  made, 
1891,  under  direction  of  Col.  Houston, 
91,  840. 

Examination  of  Westport  Harbor  or- 
dered by  act  of  July  13,  1892,  made  by 
Col.  Houston  in  that  year  (report,  favor- 
able), 93,  990. 

Survey  of  Westport  Harbor  ordered  by 
act  of  Aug.  17, 1894,  made  under  direction 
of  Maj.  Adams,  1895  (report  favorable 
for  limited  improvement;  see  Projects.) 
96,  806. 

Maps.     94,  670. 


^¥i:STPORT  (Point)  HARBOR,  MASS. 


A  ppropriationi. 

1886,  $1,000,  86,  592. 
1890,  1,000,  91,  707. 
1892,  1,000,  99,  613. 

Total,  3,000 

CJommerce. 

Entirely  local,  1900,  1300. 

Contracti. 

18§7.    W.  H.  Motthorp  &  Co.,  con- 
struction of  jetties,  87,  544. 

Eng^lneers. 

Chief  of  Enginkkrh.     Reports,  79, 56; 


86,  70;  87,  35;  88,  36;  89,  55;  91,  52; 
92,  56,  93,  58;  99,  97;  1900,  111. 

Engineers  in  Charge: 

Maj.  G.  K.  Warren,  1879.  Report,  79, 
320. 

Lt.  Col.  G.  H.  Elliot,  1886-87.  Report, 
86,  592. 

Maj.  W.  R.  Livermore,  1887-92.  Re- 
ports, 87, 543;  88, 491;  89, 645;  91,  706. 

Capt.  W.  H.  Bixby,  1892-93.  Reports, 
92,  612;  93,  818. 

Maj.  D.  W.  Lockwood,  1900.  Report, 
1900,  1298. 

Assistant.    J.  P.  Cotton,  79,  320. 
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Operations. 

lS86-§7.  Construction  of  jetties 
commenced,  87,  543. 

18§7-§§«  Improvement  completed 
by  construction  of  a  brush  jetty  at  Horse 
Neck  Point,  88,  492. 

iM9 1-92.  230  t.  stone  use<l  in  recon- 
struction of  Horse  Neck  Jetty,  91,  612. 

1 99^93.  6,500  c.  y.  dredge<l,  93, 
819. 

Physical  eliaraeterlstles. 

Description  of,  79,  320;  1900,  1299. 
Location^  88,  491 ;  89,  645. 

Projects. 

By  Maj.  Warren,  1878,  protection  of 
Horse  Neck  Point  from  erosion  by  the 
construction  of  jetties  at  that  point;  esti- 
mate, $1,000,  86,  592;  87,  543. 

By  Maj.  Livermore,  1888,  further  im- 


provement of  the  harbor  by  extension  of 
the  jetty  on  Horse  Neck  Pomt,  and  dredg- 
ing; estimate,  $2,000, 89,  646;  91,  706. 

By  Capt.  Bixby,  1893,  doing  work  by 
hired  labor  and  Government  plant,  93, 
818. 

§urTeys.    {See  Plans.) 

Survey  ordered  by  act  of  June  18, 1878, 
made,  1878,  by  Maj.  Warren,  79,  320. 

Examination  of  Westport  Harbor  and 
east  and  west  branches  of  Westport  River 
ordered  by  act  of  Aug.  11,  1888,  made, 
1888,  under  direction  of  Maj.  Livermore, 
89,  645. 

Examination  of  Westport  Point  Har- 
bor, ordered  by  act  of  Mar.  3,  1899,  made 
by  Maj.  Lock  wood,  1899  ( report  unfavor- 
able), 1900,  1299. 

Maps.     93,  818. 


WEST  RIVER.     (See  Wed  Haven  Harbor,  Conn.) 
l¥ETIPilVI!V  (l¥etlpkln,  Wetapqaln,  Tyaskln)  CREEK,  BI]>. 


Commeree. 

Prospective  commerce  justifies  im- 
provement, 1900,  1684. 

Ennflneers. 

Chief  of  Enqineers.  Reporte,  84, 
151;  89,  112;  99,  203;  1900,  231. 

Engineers  in  Charge: 

Lt.  Col.  W.  P.  Craighill.  Rei)ort,  84, 
956. 

Maj.  W.  F.  Smith,  U.  S.  agent.  1889-. 
Reports,  89,  910;  1900,  1681,  1683. 

Assistants: 
Capt.  Turtle.     Report,  84,  956. 
A.  Stierle.     Report,  89,  910. 

Piiytleal  ctaar^eterltf Ice. 

Description  of,  84,  956;  89,910;  1900, 
1681. 

Plans.    (See  PrcyVr/«.) 
Capt.   Turtle,   1882,  did  not  consider 


the  improvement  a  public  necessity,  84, 
956. 

In  1889  Col.  Craighill  did  not  consider 
the  river  as  worthy  of  improvement,  89, 
910. 

Projeeti.     ( See  Plans. ) 

Maj.  Smith,  U.  S.  agent,  estimated, 
1899,  it  would  oost  $13,200  to  improve 
entrance  to  creek,  1900,  1683. 

SurTeyt. 

Examination  ordered  by  act  of  Aug.  2, 
1882,  made,  1882,  under  direction  of  Lt 
Col.  Craighill  (report  unfavorable),  84, 
956. 

Examination  ordered  bv  act  of  Aug.  11, 
1888,  made,  1888,  under  direction  of  Maj. 
Smith,  U.  S.  agent,  89,  910. 

Examination  and  survey  ordered  by 
act  of  March  3,  1899,  made,  1899,  by 
Maj.  Smith,  U.  S.  agent  (report  favor- 
able; see  Projects),  1900, 1682, 1683. 


\¥EY]IIOIJTH  CANAL.     (See  Thunton  and.) 
IVEYMOVTH  RITER,  MASS. 


Appropriations. 

1890,  $10,000,  91,  656. 
1892,  10,000,  93,  585. 
1894,  5,000,  95,  630. 
1896,  15,000,  96,  608. 
1899,  10,000,  99,  1082. 


Total,  50,000. 

Commerce. 

Saving  in  freight  charges  to  be  derived 
from  improvement,  90,  521;  91,  682. 

Character  of  commerce  benefited,  97, 
851. 

Small,  1897,  97,  875. 


Contracts. 

1890.  A.  R.  Wright,  dredging,  37i 
cents  per  c.  v. ;  removal  of  bowlders,  $9 
each,  91,  656. 

1§94.  S.  Perkins  and  J.  E.  White, 
dredging,  29  cents  per  c.  y.  (37,931  c.  y. ), 
96,  631. 

1996.  A.  B.  Martin,  dredging,  47 
cents  per  c,  y. ;  removal  of  bowlders,  over 
6t.  $10  (10,638  c.  y.),  07,  851.  C.  H. 
Souther,  dredging,  23  oents  per  c.  y.,  97, 
850;  removal  of  bowlders,  over  6  t,,  $10 
(54,347  c.  y.J,  97,  851. 

1§99.    J.    £.    White,   dredging,    27 
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cents  per  c.  y. ;  removal  of  Iwwldere,  over 
3t.,  $10  (33,333  c.  y.),  09,  1083. 

Enf^lncerfi. 

Chief  op  Enoineera.  Reports,  89; 
44;  90,  38;  91,  42,  47;  92,  48;  93,  47, 
94,  46;  96,  49;  96,  50;  97,  58,  65;  98, 
64;  99,  75;  1900,  86. 

Enoinberh  in  Charge: 

Lt.  Col.  S.  M.  Mansfield,  1888-98.  Re- 
ports, 90,  521;  91,  a55;  92,  584;  93, 
773;  94,  556;  96,  630;  96,  607;  97,  849, 
873*  98  873 

Col.  C.  R.  Suter,  1899-.  Reports,  99, 
1081;  1900,  1204. 

AssiOTANT.  S.  Haagensen.  Re{>orts, 
90,  522;  91,  683. 

Operations. 

1890-91.  18,389  c.  y.  dredged,  91, 
655. 

1891-93.  5,585  c.  y.  dredged,  92, 
585. 

1894-95.  18,528  c.  y.  dredged,  96, 
630. 

1895-96.  About  17,000  c.y.  dredged, 
96,  607. 

1896-97.  9,000  c.  y.  dredged,  97, 
849,  and  48,086  c.  y.  dredged,  97,  850. 

1899-1900.  34,789  c.  y.  dredged, 
1900,  1205. 

Ptayslc^l  characlerifiiUcfi. 

Description  of,  90,  523;  91,  682;  97, 
874. 


Projects. 

By  Lt.  Col.  Mansfield,  1889,  for  dredg- 
ing from  Quincey  Point  to  East  Brain- 
tree,  a  channel  7,000  f.  long,  50  to  100  f. 
wide,  and  6  f.  deep  at  mean  1.  w.;  esti- 
mate, $40,000,  90,  522;  92,  584. 

By  Lt.  Col.  Mansfieltl,  1891,  excavation 
of  a  channel  (Back)  through  the  outer 
bar  200  f.  wide  and  12  f.  deep  at  mean 
I.  w.,  and  also  widening  and  deepening 
the  natural  channel  of  the  river  to  the 
same  dimensions  up  to  the  wharf  of  the 
Fertilizer  Co. ;  estimate,  $22,000,  91, 683. 

By  Lt.  Col.  Mansfield,  1892-96,  use  of 
available  funds  to  widen  the  main  chan- 
nel to  60  f.  below  Braintree  Bridge  and 
to  complete  the  channel  above  the  bridge, 
93,  773;  96,  630;  97,  849. 

By  Lt.  Col.  Mansfield,  1896,  channel 
in  Weymouth  (Back)  River  from  the 
outer  bar  to  the  wharf  of  the  Fertilizer 
Co.,  100  f.  wide  and  of  full  projected 
depth,  97,  850. 

Lt.  Col.  Mansfield,  1897,  estimated  it 
would  cost  $49,834.01  for  further  advisable 
improvement  (Back  River),  97,  875. 

Surreys. 

Ordered  by  act  of  Aug.  11,  1888,  made, 
1889,  under  direction  of  Lt.  Col.  Mans- 
field, 90,  522. 

Survey  ordered  by  act  of  September 
19,  1890,  made  1891,  under  direction  of 
Lt.  Col.  Mansfield,  91,  683. 

Survey  ( Back  River)  ordere<l  by  act  of 
June  3, 1896,  made  by  Lt.  Col.  Mansfield, 
1897  (see  Projects),  97,  873. 


MTHALE  CREEK,  IV.  J. 


Commeree. 

Large  shipments  of  brick,  93,  1139. 

Engineers. 

Chief  of  Engineers.  Reports,  93, 
118. 

Engineer  in  Charge.  Capt.  T.  L. 
Casey,  1893.     Report,  93,  1138. 


Physleal  eharaeterfstles. 

Description  of,  93,  1139. 

Survey. 

Examination  ordered  by  act  of  July 
13,  1892,  made,  1892,  by  Capt.  Casey 
(report  unfavorable),  93,  1138. 


WHIPPLE  CREEK,  MMJL.     (See  Quincy  Harbor,  III.) 

W^HTTE,  BLACK,  LITTLE  RED,  AND   ST.  FRANCIS  RIVERS, 

ARK.  AND  IHO.a      (See  Buffalo  Fork;  Cache  River;  Ouachita  and  Black  rivers.) 

Parta.  Appropriations. 

A.— White,  Black,  Little  Red,  and  St.  Francis  rivers,  Ark $204,500.00 

B.— White  and  St.  Francis  rivers,  Ark 32,000.00 

C— St.  Francis  River,  Ark.  and  Mo 56,500.34 

D.— St.  Francis  River,  Ark 99,000.00 

E.— St.  Francis  River,  Mo 5,000.00 

F.— Black  River,  Ark.  and  Mo 110,500.00 

Q.— White  River,  Ark.    (See  Cache  River) 290,815.00 

H.— White  River,  Buffalo  Fork 3,500.00 

I.— Little  Red  River,  Ark 8,406.14 

Total 810,220.48 

a  Survey.— Report,  Aug.  1, 1837.    Estimate,  $12,390.    (U.  Doc.  No.  482,  55th  Gong.,  2d  sesB.) 
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WHITE,  BLACK,  LITTLE  RED,  AND  ST.  FRANCIS  RITERg, 

ARK.  AND  MO.— Continaed. 

Part  A.— l¥taite,  Black,  Little  Red,  and  St.  Franclf  Riven,  Ark. 


Appropriations. 

1833,  o   1500  (survey),  act  Mar.  2. 

1836,  ft   1,000  (survey),  act  July  4. 

1837,  «   1,000  (sun-ev ),  act  Mar.  3. 
1870,  o  10,000  (allotted),  77,  498. 

1871,^^{}S}71,58,377. 

1873,  «  50,000,  78,  57,  492. 

1874,/  50,000,  74,  63. 

1876,/  10,000,  76,  80;  77,80. 

1878,  c  40,000,  70,  115,  968. 

1879,  «/{l2  OOo}'^®'  ^^'^»  ^^• 

Total,   204,500 

Commerce. 

St.  Francis  River. 

Will  not  justify  the  improvement,  78, 
477,  479. 

Little  Red  Rit^. 
Benefit  of  improvement,  71,  364. 

White  River. 

Benefit  of  improvement,  71,  365;  76, 
627;  77,501;  78,662. 

Statistics,  77,  501;  78,  662;  79,  968. 

Black  River. 

Benefit  of  improvement  to  commerce, 
71,  376. 

Statistics,  72  380;  H.  Doc.  35,  45th 
Cong.,  1st  sess. 

Engineers. 

Chief  OF  Engineers.  Reports  on  White 
River,   72,   55;  78,  63;  75,  68;  76,  80; 

77,  80;  78,  92;  70,  115,  126.  Black 
River,  72,  55;  70,  118.  St.  Francis 
River,  72,  53,  56;  78,  56;  76,  80;  77, 
79;  70,  115.  White  and  St.  Francis 
rivers,  78,  57;  74,  63;  75,  68.  White, 
Black,  and  Little  Red  rivers,  70,  31,  66; 
71,  58,  59;  72,  53. 

Enginebbs  in  Charge: 

Lt.  Col.  W.  F.  Raynolds,  1871-73. 
Reports  on  White  River,  71,  364;  72, 
374.  Black  River,  71,  374;  72,  378.  St. 
Francis  River,  71,  356,  361;  72,  343. 
Little  Red  River,  71,  361.  White,  Black, 
and  Little  Red  rivers,  71,  376;  72,  343. 

Col.  J.  H.  Simpson,  1873.  Report  on 
St  Francis  River,  78,  476. 

Maj.  C.  R.  Suter,  1873-79.  Reports  on 
White  River,  75,  516;  76,  622;  77,  501; 

78,  661;  70,  1082.  Black  River,  78, 
492;  74,  371;  76,  627;  77,  498. 

Mai. W.  H.  IL  Benyaurd,  1 879.  Reports 
on  White  River,  70,  969;  H.  Doc.  35, 46th 


Cong.,  2d  sess.    White  and  St  Francis 
rivers,  70,  968;  H.  Doc.  35,  46th  Cong., 
2d  sess.     Little  Red  River,  H.  Doc  35, 
46th  Cbng.,  2d  sess. 
Ashiotantb: 

II.  L.  Koons.  Report 'on  St.  Francis 
River,  71,  536. 

J.  Straszer.  Report  on  White  River, 
71,  374.  Black  River,  71,  370.  Little 
RedRiver,  71,  362. 

A.  Livermore.  Reports  on  White 
River,  71,  366;  72,  375. 

J.  S.  Tennyson.  Report  on  White 
River,  71,  366. 

J.  D.  McKown.  Report  on  St.  Francis 
River,  78,  477. 

0.  Smith.  Report  on  White  River,  72, 
374. 

b.  W.  Wellman.  Report  on  AVhite 
River,  78,  662. 

A.  H.  Blaisdell.  Report  on  Black 
River,  72,  378. 

Estimates.     (See  Plans  and  Projects.) 

White  River. 

By  Lt.  Col.  Raynolds,  removal  of 
snags,  wrecks,  and  leaning  trees,  $170,- 
000,  71,  366. 

By  A.  Livermore,  construction  of  wing 
dams  and  removal  of  obstructions,  $60,- 
440,  71,  370.  For  improvement  of  river 
from  James  Fork  to  Forsyth  by  wing 
dams  and  removal  of  obstructions,  $30,- 
375;  from  Forsyth,  Mo.,  to  foot  of  Buffalo 
Shoals,  Ark.,  $70,845,  72,  376. 

By  Maj.  Suter,  permanent  improve- 
ment above  Jacksonport  by  a  system  of 
dikes  and  removal  o!  snags,  $716,234.37, 
76,  626.  For  improvement  at  Bufialo 
Shoals,  $10,000,  78,  662,  663. 

By  Maj.  Benyaurd,  completion  of  im- 

erovement  at  Buffalo  ShoaJs,  $15,000,  H. 
^oc.  57,  45th  Cong.,  3d  sess. 

White  and  St.  Fraricis  rivers. 

By  Maj.  Benyaurd,  continuing  the  im- 
provement, $40,000,  H.  Doc.  57,  45th 
Cong.,  3d  sess. 

Black  River. 

By  Lt.  Col.  Raynolds,  removal  of 
snags,  trees,  etc.,  $50,968,  71,  374.  For 
improvement  of  river  and  construction 
of  snag  boat,  $110,561,  72,  378. 

By  A.  H.  Blaisdell,  removal  of  snags, 
sunken  lo^,  leaning  trees,  and  drift  piles; 
also  build  mg  1,200  1.  f.  of  wing  dams, 
$90,561,  72,  381. 

By  Maj.  Benyaurd,   improvement  of 


a  White  and  St.  Francis  rivers. 

bst.  Francis,  Black,  and  White  rivers.  Ark.  and  Mo. 

r Black  and  White  rivers,  Ark.  and  Mo. 

d White,  Black,  and  Little  Red  rivers. 

«St.  Francis  River. 

/  White  River  above  Jacksonport. 
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WHITE,  BLACK,  LITTLE  RED,  A!VD  SlT.  FRAMCIS  RIVERS, 

ARK.  AND  MO.— (Continued. 

Part  A.— Wliite,  Black,  Little  Red,  and  St.  FranelH  Rivers,  Ark.— 

Continued. 


river  by  removing  enagB,  leaning  trees, 
and  construction  of  3,5C6  f.  of  danis,  $80,- 
800,  H.  Doc.  35,  46th  Cong.,  2d  sees. 

WhiUf  Blackf  and  lAttle  Red  rirer)i. 

fiy  Lt.  Col.  Baynolds,  snag  boat  and 
running  expenses  lor  6  months,  $135,000, 
71,  377. 

LUUe  Red  River. 

By  Lt.  Col.  Raynolds,  for  removal  of 
obstructions,  $38,065,  71,  362. 

St.  Francis  River. 

By  H.  L.  Koons,  improvement  of  the 
river  from  the  mouth  to  Witteburgh  by 
means  of  wing  dams  and  removal  of  ob- 
structions, $53,229.76,  71,  360. 

Operations. 

1871-73.  St.  Francis  River,  431 
snag8,  151  trees,  and  two  drift  piles  re- 
moved; White  and  St.  Francis  rivers,  543 
snags,  422  trees,  and  3  drift  piles  re- 
moved, 72,  53,  343. 

I87SI-73.  White  and  St.  Francis 
rivers,  repairs  to  snag  boat,  78,  492. 

I  §73-74.  White  and  St.  Francis 
rivers,  87  snags,  1,668  trees,  and  1  drift 
pile  removed,  74,  372. 

1874-75.  White  River,  313  snags, 
1,548  trees,  5  drift  piles,  2  wrecks,  and 
681  c.  f.  of  stone  removed,  75,  68,  516. 

1875-78.  White  River,  clearing 
channel  at  Buffalo  Shoals  of  bowlders, 
78.661. 

1878-79.  White  River,  removal  of 
looee  rock,  79,  126,  1082. 

Plnrsleal  eharaeterlstlcs. 

White  River,  described,  73, 477.  High 
and  low  water,  71, 372.  Oscillations,  76, 
616. 

Black  River,  described,  72,  379.  Table 
of  Bhoals,  72,  382. 

St.  Francis  River,  described,  73,  477. 

Little  Red  River,  floods,  71,  363. 

Plans.     (See  Estimates  and  Projects. ) 

White  River. 

By  A.  Livermore,  construction  of  dams 
and  removal  of  obstructions,  etc.,  72, 376. 

By  Maj.  Suter,  construction  of  dikes 
and  removal  of  snags,  76,  725. 

Black  River. 

By  Maj.  Benyaurd,  removal  of  snags 
and  leaning  trees;  alno  construction  of 
3,500  f.  of  dams,  H.  Doc.  35,46th  Cong., 
2d  sess. 

aSi?.  Franda  River. 

By  H.  L.  Koons,  improving  the  river 
by  wing  dams  and  removal  of  obstruc- 
tions, 71,  360. 


By  Lt.  Col.  Raynolds,  dretlging  in 
place  of  wing  dams,  71,  356. 

LitUe  Red  River. 

ByLt.  Col.  Raynolds,  removal  of  o)> 
structions,  71,  363. 

Private  (State)  iirork. 

Crib  dam  erected  by  the  State  of  Ar- 
kansas for  the  improvement  of  White 
River,  71,  367.  Large  quantities  of  land 
donated  by  the  State  of  Missouri  for  im- 
provement of  the  Black  River,  72,  380. 
In  1870  the  State  of  Missouri  appropri- 
ated $15,000  for  the  improvement  of  the 
Black  River,  with  the  proviso  that  Ar- 
kansas would  provide  for  similar  improve- 
ment; Arkansas  failed  to  make  any  ap- 
propriation, 72,  380. 

Projects.     (See  Estimaies  and  Plans. ) 

White  River. 

By  Maj.  Suter,  removal  of  snags,  lean- 
ing trees,  and  bowlders;  also  the  con- 
struction of  dikes,  74,  63;  78,  92.  For 
construction  of  7  spur  dikes  of  stone  at 
Buffalo  Shoals  and  the  removal  of  bowl- 
ders, 78,  661. 

*S^.  Francis  River. 

By  Col.  Simpson,  removal  of  obstruc- 
tions, 73,  476. 

By  Maj.  Benyaurd,  to  cut  the  heavy 
timber  along  the  banks  of  the  Upper  St. 
Francis;  estimated  cost,  $3,000,  79,  968. 

miife,  Black f  and  Little  Red  rivers. 

By  Lt.  Col.  Raynolds,  removal  of  ob- 
structions, 71,  377. 

White  and  St.  Francis  rivers. 

By  Maj.  Suter,  removal  of  snags  and 
leaning  trees,  73,  492. 

Surveys. 

Of  Black,  White,  and  St.  Francis  rivers, 
1836,  ordered  by  act  approved  July  4, 
1836.  Of  Black  and  White  rivers,  1836, 
ordered  by  act  Mar.  3,  1837. 

Of  the  St.  Francis,  Cache,  Little  Red, 
White,  and  Black  rivers,  1870,  ordered 
by  act  July  11,  1870,  70,  31,  66. 

Examination  of  the  St.  Francis  River 
by  H.  L.  Koons,  1870.    Report,  71,356. 

Examination  of  the  Little  Red  River 
by  J.  Straszer,  1870.     Report,  71,  362. 

Examination  of  the  White  River  by 
A.  Livermore,  1870,  from  Forsythe  to 
Jackson  port.  Report,  71,  366.  By  J. 
Straszer,  1870,  below  Duville  Bluff.  Re- 
port, 71,  370. 

Of  White  River  from  Buffalo  Shoals  to 
-mouth  of  James  Fork,  Mo.,  by  A.  Liver- 
more, 1870.     Report,  72,  374. 

Of  Black  River,  by  A.  H.  Blaisdell, 
1871.  Report,  72,  378.  Of  St.  Francis 
River  from  Greenville  down,  72,  56. 
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HrHITE,  BI.ACK,  L.ITTE.E  RED,  AND  ST.  FRANCIS  RIVERS, 

ARK.  AND  MO.— Continued. 

Part  A.— ¥llilte,  Rlaek,  Little  Red,  and  St.  Franciii  Riven,  Arii.— 

Continued. 


Examination  of  the  St.  FranciB  River 
by  J.  D.  McKown,  1872.  Report,  73, 
477. 

Of  White  River  at  Buffalo  Shoals  by 
-D.  W.  Wellman,  1877.     Report,  78,  662. 

Of  Black  River  bv  J.  D.  MoKown,  1879, 
H.  Doc.  57,  45th  Ciong.,  3d  sese. 


Of  Black  River,  Ark.,  ordered  by  act  of 
Mar.  3, 1879;  assigned  to  Maj.  Benyaurd, 
1879,  79,  118. 

Map.  Of  Buffalo  Shoals,  White  River, 
78,  662. 


Part  B.^l¥hite  and  St.  Francis  Ri¥en»,  Arlc.     (Snasg^n^r  opera- 
tions on.) 


Appropriations. 

1880,  112,000,  80,  1311. 

1881,  8,000,  81,  1511. 

1882,  12,000,  82,  1576. 


Total,     32,000 

Appropriations  prior  to  1880,  80, 1311. 

Engineers. 

Chief  of    Enginekr«.      Reports,  80, 
153;  81,215;  82,  211;  83,  220;  84,  228; 
85, 249. 
Engineers  in  Charge; 

Maj.  W.  H.  H.  Benyaurd,  187^-82. 
Reports,  80,  1311;  81,  1428. 

Capt.  T.  H.  Ilandbury,  1881-84.  Re- 
ports, 81,  1510;  82,  1574;  83,  1166. 

Maj.  M.  B.  Adams,  1884.  Report,  84, 
1392. 

Capt.  H.  S.  Taber,  1885.  Report,  85, 
1594. 

Operations. 

1S79-S0.  1,151  trees  cut  down,  130 
snags  removed,  and  11  rock  heaps  de- 
stroyed, 80,  1311. 

1§S0-81.  270  snags  and  wreck  of 
coal  barge  removed;  298  trees  cut  down, 
81,  1429. 


I8SI-83.  279  snags  removed,  2 
sunken  barges  destroyed,  and  122  trees 
cut  down,  82,  1574. 

1882-83.  864  snags  removed  and 
2,184  trees  cut  down,  83,  1167. 

1883-84.  93  snags  removed  and  95 
trees  cut  down,  84,  1392. 

After  1884  operations  were  carried  on 
under  separate  appropriations  for  White 
and  St.  Francis  rivers. 

Projects. 

In  1873  Maj.  Suter  recommended  the 
improvement  of  both  the  White  and 
St.  Francis  rivers  by  removal  of  snags, 
logs,  wrecks,  and  similar  obstructions 
from  their  existing  channels,  and  also  of 
leaning  trees  from  the  banks,  73,  492. 
No  definite  amount  was  estimated  for  the 
completion  of  this  project,  and  the  work 
of  improvement  was  carried  on  upon 
both  rivers  by  joint  appropriations  until 
June  30,  1884,  86,  1378.  Separate  appro- 
priations were  made  for  these  rivers  in 
1884  and  1886. 


Part  €.— St.  Francis  River,  Arlc.  and  Mo.     (See  St.  Fmncis  River,  Ark.;  St. 

Francis  River^  Mo.;  White  and  St.  Francis  rivern;  White ,  Blacky  etc.) 


Appropriations. 

1880,  «|5,000.00, 
1884,  &  12,000.00, 
1886,  &8,000.00, 
c4,000.00, 
rf5,000.00, 
^4,000.00, 
.34, 
l  « 10,500.00, 
1892,   <?8,000.00, 


1888, 
1890,' 


80,  1315. 

85,  1597. 

86,  1384. 
88,  1416. 
88,  191. 
90,  1954. 
act  Sep.  30. 
act  Sept.  19. 
92,  1694. 


Commerce. 

Value  of  improvement,  86,  1383, 1385; 
87,  1541. 

Benefits  to  be  derived  from  completion 
of  improvement,  88,  1416;  89,  1665;  91, 
2061. 

Eni^ineers. 

Chief  of  Engineers.  Reports,  80, 1 54, 
158;  81,  213,  217;  85,  249;  86,  242;  87, 
209,  210;  88,  190;  89,  224;  90,  201,  202; 
91,  255,  256;  92,  246,  247. 


Total,    56,500.34 

a  Between  Wtttaburg  and  Lester  Landing. 

bSt.  Francis  River. 

«St.  Francis  River,  Ark. 

dSt.  Francis  River,  Mo. 

« Act  Sept.  19, 1890,  appropriating  $10,500  for  river  between  Greenville,  Mo.,  and  Arkansas  line. 


REPORTS  OF  CHIEF  ©F  ENGINEERS,  U.  8.  ARMY. 
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Part  €•— St.  FranciH  River,  Ark.  and  Mo.— Continued. 


Enoinbers  in  Charge: 

Maj.  W.  H.  H.  Benyanrd,  1879-82,  Re 
ports,  80,  1315;  81,  1434,  1481. 

Capt.  T.  H.  Handbury,  1881.  Report 
81,  1513. 

Capt  H.  S.  Taber,  1884-92.  Reports 
86,  1595;  86,  1382;  87,  1539,  1549;  88 
1414;  89,  1664,  1666;  00,  1952,  1954;  91 
2059,  2062;  92,  1693,  1694. 

AssiflTAKT.  J.  B.  Roherer.  Report, 8 1 , 
1482. 

Operations. 

ISS^Sl.  2,949  logs,  snags,  and 
trees  removed,  81,  1434. 

1  §84-85.  Construction  of  snag  boat 
and  removal  of  849  snags  and  trees,  85, 
1596. 

1885-S6.  Snagging  operations  con- 
tinued, 86,  1383. 

1886-87.  189  snagH  removed,  87, 
1540. 

1887-88.  Snagging  o|)erationfl  con- 
tinued, 88,  1415. 

1888-89.  Snagging  operations  con- 
tinued between  the  towns  of  Kenneth, 
Mo.,  and  St.  Francis,  Ark.;  216  snags 
and  drift  piles  removed  from  the  channel, 
and  50  trees  cleared  from  banks  between 
Greenville  and  Poplin,  Mo.,  89,  1664, 
1666. 

1889-90.  Sna^ng  continued  be- 
tween Kennettand  St.  Francis;  309  snags 
and  4 drift  piles  cleared  from  the  channel, 
and  175  overhanging  trees  from  the 
banks  between  Wappapello  and  Poplin, 
Mo.,  90,  1952,1955. 

1890-91.  Snagging  operations  con- 
tinued on  the  upper  and  lower  river,  91, 
2060,2063. 

1 89 1-93.  1,628  sna^  removed  from 
the  upper  and  lower  nver,  and  5,405 
trees  cleared  from  the  banks,  92,  1693, 
1695. 


Plans.     (See  Projects. ) 

By  Maj.  Benyaurd,  1880,  to  secure  a 
1.  w.  navigation  in  the  St.  Francis  from 
Greenville  to  Cairo,  Arkansas  and  Texas 
R,  R.,  by  removal  of  snags,  etc.,  and 
construction  of  1.  w.  dams;  estimate, 
$24,426.  Col.  Simpson  reports  that  com- 
merce would  not  justify  the  above  ex- 
penditure, in  which  opinion  Maj.  Ben- 
yaurd concurs,  81, 1482,  1484. 

In  1887  Capt.  Taber  considered  the 
reach  of  river  from  Greenville  to  the 
Arkansas  State  line  worthy  of  improve- 
ment, by  the  removal  of  snags  and  sim- 
ilar obstructions,  estimate,  $7,300,  87, 
1550. 

Projects.    ( See  Plans. ) 

By  Maj.  Benyaurd,  1880,  improvement 
of  tne  river  t)etween  Wittsburg  and  Les- 
ter Landing  by  cutting  and  marking  a 
channel  through  the  lake  region,  remov- 
ing snags  and  similar  obstructions  from 
the  l>ed  and  banks  of  the  stream.  No 
estimate  was  made  for  the  completion  of 
this  project,  and  only  an  appropriation 
of  $5,000  was  made  in  1880.  80,  1315; 
81,  1434. 

In  1887  Capt.  Taber  proposed  the  im- 
provement oi  the  river  from  Greenville 
to  the  Arkansas  State  line  by  removal  of 
snags  and  similar  obstructions,  estimate, 
$7,300,  87,  1550. 

Surreys. 

From  Greenville,  Mo.,  to  the  Cairo, 
Arkansas,  and  Texas  R.  R.,  ordered  by 
act  of  June  14,  1880,  made,  1881,  under 
direction  of  Maj.  Benyaurd  (see  Projects) j 
81,  148L 

From  Greenville  to  State  line  ordered 
by  act  of  Aug.  5,  1886,  made  under  direc- 
tion of  Capt.  Taber  (see  Projects) j  87, 
1549. 


Part  D.— St.  Francis  River,  Ark. 


Appropriations. 

1894,  « $83,000,  96,  2033. 
1896,  8,000,  96,  1693. 
1899,    8,000,  99,  2043. 

Total,    99,000 
Commerce. 

Description  of,  94, 1558;  95,  2033;  96, 
1692. 

Description  of;  after  examination  oi 
1897,  improvement  of  the  river  from  its 
mouth  to  Wittsburg,  etc.,  not  recom- 
mended, 98,  1682-1683. 

The  commerce  for  1900  was  45,056  t., 
valued  at  $194,057,  1900,  423. 


Contracts. 

1895.  H.  J.  George  &  Co.,  subsist- 
ence supplies,  $863.37;  Dickinson  Hard- 
ware Co.,  ship  supplies,  $1,619.12,  95, 
2034. 

Eni^lneers. 

Chief  op  Engineers.  Reports,  93, 278; 
94,  255;  96,  285;  96,  248;  97,  314;  98, 
307;  99,  368;  ICOO,  423. 

Engineers  in  Charge: 

Capt.  H.  S.  Taber,  1884-93.  Report, 
93   2118 

Capt.  C.  F.  Palfrey,  1894.  Report,  94, 
1557. 


a  176,000  of  this  to  be  expended  by  Mlssiasippi  River  CommiBBion. 
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Lt.  Wm.  L.  Sibert,  1895-98.     lieporte, 

06,  2031;  (Capt.),  06,  1691;  07,  1980; 
08,  1673,  1678. 

Lt  R.  McGregor,  1899-.  Reporte,  00, 
2043;  (Capt),  1000,  2610. 

Assistant.  P.  R.  Van  Frank,  jr.  Re- 
ports, 08,  1683;  1000,  2612. 

Dperatlons. 

1  §93-93.  About  1,500  pnags  and 
other  obstructions  removed,  03,  2118. 

l§93-94.  Nearly  6,000  snags,  etc., 
removed,  and  plant  repaired,  04, 1558. 

1994-95.  About  3,200  snags,  etc., 
removed,  05,  2032. 

I  §95-96.  Wreck  remove<l ,  and  abf >ut 
1,200  snags,  etc.,  also  rouiove<l,  06,  1692. 

1  §96-97.  Portion  of  plant  rebuilt 
(field  expenditures  of  the  same,  07, 1981 ) ; 
and  nearly  3,000  snags,  etc.,  removed, 

07,  1980. 

l§97-9§.  Aliout  900  snags,  etc.,  re- 
moved, 08,  1673. 

I§99-1900.  About  7,000  olxstruc- 
tions  removed  from  channel,  1000,  2612. 

Physical  character Utics. 

Description  of,  04, 1556;  06,  2032;  08, 
1673. 


Description  of,  between  mouth  and 
Wittsbui^,  etc.,  08, 1679.  Movement  of 
sand  in  the  stream,  08, 1680.  Dischaiige 
ol)servations,  08,  1615. 

A  large  portion  of  St.  Francis  Valley  is 
liable  t^  overflow  of  Mississippi,  which 
retards  commercial  development,  08, 
1683. 

Projects. 

Works  of  improvement  apparent! v  ef- 
fective, 06,  1693;  07,  1981;  navigation 
season  lengthened  about  2  months  by 
snagging  operations,  08,  1673. 

After  survey,  1897,  Capt  Sibert  esti- 
mated it  would  coet  from  $659,770  to 
$980,720  to  obtain  slack- water  navigation, 
08,  1682. 

Surveys. 

Survey  of  the  river  with  a  view  to  slack- 
water  navigation  up  to  Wittsbui]g,  and  to 
Marianna  on  L'Anguille  River,  its  tribu- 
tary, ordered  by  act  of  June  3, 1896,  made, 
1897,  under  the  direction  of  Capt.  Sibert 
(report  unfavorable),  08,  1678. 


Part  E.— §t.  Francis  River,  Mo.     (See  St,  Francis  River ^  Ark.) 


Appropriation. 

1894,  $5,000,  06,  2036. 

Commerce. 

Description  of.  Solely  in  lumber  and 
staves,  centering  at  Poplin  and  St  Francis. 
04,  1565;  06,  2035;  06,  1695. 

After  examination,  1895,  removal  of 
obstructions  from  Sunk  Lands  to  Chalk 
Bluff  and  confinement  of  the  river  to  one 
channel  recommended,  as  was  also  the 
removal  of  snags  from  Chalk  Bluff  to 
Poplm,  06,  2041.  After  survey  of  1896, 
improvement  between  Sunk  Lands  and 
Poplin  recommended,  07,  2000. 

No  permanent  increase  of  commerce  is 
to  be  expected  from  an  improvement  of 
the  river  between  Greenville  and  the 
mouth  of  the  Mingo,  1000,  2619. 

Contracts. 

1§95.  H.  J.  Greorge  &  Co.,  subsist- 
ence supplies,  $863.37;  Dickinson  Hard- 
ware Co.,  ship  supplies,  $1,608.71,  06, 
2036. 

Engineers. 

Chief  OF  Engineers.  Reports,  08, 278; 
04,  255;  06,  286;  06,  248;  07,  315,  317; 
08,  308;  00,  369;  1000,  424. 

Engineers  in  Charge: 

Capt.  H.  S.  Taber,  1884-93.  Report, 
08,  2119. 


Capt  C.  F.  Palfrey,  1894.  Report,  04, 
1564 

Lt.  Wm.  L.  Sibert,  1895-98.  Reports, 
06,  2035,  2040;  06,  1695;  07,  1982,  1999; 
08,  1675. 

Lt.  R.  McGregor,  1899-.  Reports,  00, 
2045;  (Capt),  1000,2618. 

Operations. 

1  §93-93*  Nearly  1,500  snags  and 
other  obstructions  removed,  03,  2120. 

l§95-96.  Nearly  1,600  snags,  etc, 
removed,  06,  1695. 

1  §96-97.  Nearly  700  snags,  etc.,  re- 
moved, 07,  1983. 

Physical  Characteristics. 

Description  of,  06,  2035;  06,  1695. 

Description  of,  from  Sunk  Lands  to 
Greenville,  a  distance  of  about  128  miles, 
06,  2040. 

Projects. 

Snagging  apparently  effective,  07, 1983. 

In  1896  Capt  Sibert  estimated  it  would 
cost  $11,200  to  improve  the  river  from 
Sunk  Lands  to  Poplin,  and  $2,000  an- 
nually for  maintenance,  07,  1999. 

Surveys. 

Examination  of  the  river  from  Sank 
Lands  to  Greenville,  Mo.,  ordered  by  act 
of  Aug.  17,  1894,  made  by  Lt  Sibert, 


REPORTS  OF  CHIKF  OF  ENGINEERS,  U.  8.  ARMY 
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1895 (report  favorable  for  snag  removal), 
95,  2040. 

Survey  and  estimate  of  the  cost  of  im- 
provement of  the  river  from  Sunk  Landn 
to  Po[)lin,  Mo.,  called  for  l)y  act  of  June 
3, 1896,  report  submitted  bv  Capt.  Sibert, 
1896  (see  Projects)  ^  97,  1999. 


Examination  of  St.  Francis  River,  Mo., 
from  Greenville  to  the  mouth  of  the 
Min|?o,  ordere<l  by  act  of  Mar.  3,  1899, 
made,  1S91),  by  Lt.  Mc(Jregor  (report 
unfavorable),  1900,  2618. 


Part  F.— Black  Rt¥cr,  Ark.  and  Mo.     (Sec  ]Vhitc  River,  etc) 


Appropriations. 

1880,  $15,000,  80, 

1881,  6,000,  81, 

1882,  10,000,  82, 
1884,  20,000,  84, 
1886,   5,000,  86, 


1888 
1890 


1892, 
1894, 
1896, 
1899, 


5,000,  88, 
7,000,  88, 
5,000,  90, 
7,000,  90, 
5,000,  92, 
9,500,  95, 
8,000,  96, 
8,000,  99, 


1326. 

1517. 

1585. 

231. 

1377. 

1414. 

190. 

1950. 

1951. 

1690. 

2027. 

1687. 

2040. 


Total,  110,500 


Commerce. 

Decline  in  commerce,  84,  1403. 

Benefit  to  be  derived  from  improve- 
ment, 88,  1414;  89,  1661. 

Description  of,  94, 1556;  95,  2027;  96, 
1687. 

Benefits  to,  by  opening  of  stream,  ap- 
parently to  be  great,  93,  2116. 

The  commerce  for  1900  was  966,961 1., 
valued  at  |129,698,  1900,  422. 

Contract. 

1§95.  H.  J.  George  &  Co.,  subsist- 
ence supplies,  $534.71,  93,  2028. 

Engineers. 

Chief  of  Engineers.  Reports,  80, 156, 
158;  81,  218;  82,215,  216;  83,  223;  84, 
231;  85,  247;  86,  240;  87,  208;  88, 189, 
190;  89,  223;  90,  200;  91,  254,  255;  92, 
245;  93,  277;  94,  254;  95,  284;  96,  246; 
97,  313;  98.  305;  99,  367;  1900,  421. 

Kncuneers  in  Charge: 

Maj.  W.  H.  H.  Benyaurd,  1879-81. 
lieports,  80,1326;  81, 1436. 

Capt.  T.  H.  Handbury,  1881-83.  Re- 
portH,  81, 1515;  82, 1583,  1584;  83, 1172. 

Maj.  M.  B.  Adams,  1883-84.     Report, 

84,  1403. 

Capt.  II.  S.  Talker,  1884-93.     Reports, 

85,  1583;  86,  1377;  87,  1537;  88,  1413; 
89,  1660,  1662;  90,1948,1950;  91,  2055, 
2a58;  92, 1689;  93,  2116,  2117. 

Capt.  C.  F.  Palfrey,  1894.  Report,  94, 
1555. 

9207—02 81 


Lt.  Wm.  L.  Sibert,  1895-98.     Reports 
95,  2025;    (Capt.)  96,   1685;  97,  1975: 
98,  1669. 

Lt.  R.  McGregor,  1899-.  Reports,  99, 
2040;  (Capt.)  1900,  2604. 

Assistant.  P.  R.  Van  Frank,  jr.  Re- 
I)ort,  1900,  2()()6. 

Obfitructlonii. 

Obstruction  of  the  river  by  sunken 
rafts,  91,  3868. 

Operations. 

1§§0-81.  All  oj)eration8  carried  on 
by  hired  labor;  1,350  1.  f.  of  brush  dam 
built  at  Devil's  Tooth  and  Eagle's  Nest 
shoals;  556  snags  and  586  trees  removed, 
81,  1436. 

1§§1>§3.  971  snags  and  3,100  trees 
removed.  Closure  of  the  "Chute*^  by 
brush  dam,  82,  1584. 

l$§2-§3.  1,175  snagsand  5,386  trees 
removed,  83,  1173. 

1§§3-II4.  1,429  snags  and  2,480  trees 
removed,  84,  1403. 

l§§4-95.  120  snags  and  9,291  trees 
removed,  85,  1585. 

l§§6-§7.  540  snaga,  10,130  over- 
hanging trees,  and  4  drift  pilas  removed; 
16,004  trees  deadened,  87,  1538. 

l§8§-»0.  293  snags  and  12  drift 
masses  removed  from  the  channel,  and 
19,200  trees  cleared  from  the  banks,  89, 
1663. 

l§§9-00.  433  snags  and  27  drift 
piles  removed  from  the  channel,  and 
22,014  trees  cleared  from  the  banks,  90, 
1948  1951. 

1§90-91.  406  snags,  23  drift  piles, 
and  10,450  overhanging  trees  removed 
from  the  river,  91,  2059. 

1  §9 1-93.  1,755  snags  and  166  drift 
piles  cleared  from  the  channel,  and  24,622 
trees  cut  from  the  banks,  92,  1690. 

l§93-93.  Neariy  11,000  snags  and 
other  obstructions  removed,  93,  2116. 

1  §93-94.  Small  amount  of  snagging 
done,  94,  1555. 

l§95-96.  Nearly  1,700  snags,  etc., 
removed,  96,  1686. 

1  §96-97.  About  2,500  snags,  etc., 
removed,  97,  1976. 
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1S97-9S.  Nearly  700  snags,  etc., 
removed ;  dredgincc  done  and  dam  built, 
98, 1669. 

1S9S-99.  About  60  obstructions  re- 
moved from  channel,  99,  2040. 

1899-I900.  About  2,500  obstruc- 
tions removed  from  channel,  1900,  2606. 

Physical  characteristics. 

Description  of,  94,  1556,  95,  2026,  96, 
1687,  97;  1976,  98,  1669,  1900,  2606. 

Projects. 

By  Maj.  Benyaurd,  1879,  improvement 
of  tne  river  between  Poplar  Bluff  and 
White  River  by  the  removal  of  logs, 
snags,  and  trees,  and  ccnntruction  of 
wing  dams;  estimate,  $80,800,  80,  1329. 

By  MaJ.  Benyaurd,  1879,  improvement 
of  the  nver  between  Poplar  Bluff  and 
White  River,  by  the  removal  of  logs. 


snags,  and  trees,  and  the  construction  of 
wing  dams;  estimate,  $80,800,  80,  1329. 

In  1885  Capt.  Taber  considered  that  an 
annual  appropriation  of  from  $8,000  to 
$10,000  would  be  required  to  keep  the 
river  available  for  navigation,  85,  247; 
88,  1403;  92,  1690. 

Cache  River  plant  transferred  to  this 
work  by  sale,  and  snagging  boat  of  this 
work  sold  to  White  River  appropriation, 
98, 2116.  The  whole  plant  for  this  work 
consolidated  with  that  of  White  River, 
94,  1555. 

Works  of  improvement  apparently 
effective,  97,  1976. 

Surveys. 

Ordered  by  act  of  March  3^  1879,  79, 
11;  80,  158;  made  under  direction  of 
Maj.  Benyaurd,  1879,  80,  1326. 


Part  O.— ¥nilte  River,  Ark.     (See  Cache  River;  White  and  Si.  Francis  rivers.) 


Appropriations. 

iftttA  /^  $5,000,  80,  1313. 

iow,^j^  20,000,  80,  1314. 

"   08,000,  81,  1512. 

/  0  6,000,  89,  1580. 

\  64,000,  82,  1581. 

«  35,000,  85,  1589. 

c  18,000,  86,  1380. 

25,000,  88,  1403. 

30,000,  90,  1946. 

75,000,  92,  1686. 

d  50,000,  95,  2022. 

«« 20,000,  96,  1683. 

14,815,  99,  2036. 


1881 

1882 

1884 
1886 
1888 
1890 
1892 
1894 
1896 
1899 

Tota 


310,815 


Commerce. 

Prospective  advantages  to  result  from 
improvement,  89,  1657;  90,  1944;  92, 
1685. 

Description  of,  94,  1552;  95,  2021; 
96,  1682. 

Large  and  increasing,  93,  2113. 

Description  of.    After  examination  of 

1895,  the  local  and  division  engineer 
recommended  improvement  of  the  upper 
river  from  Batesville,  Ark.,  to  Butuilo 
Shoals,  by  locks  and  dams,  but  the  Chief 
of  Engineers,  on  account  of  the  doubtful 
commercial  value  of  the  stream,  did  not 
recommend  such  improvement.  96,1697, 
1700. 

Description  of,  between  Batesville  and 
Buffalo   Shoals.    After   examination  of 

1896,  slack  water  navigation  recom- 
mended.   97,  1993. 


Contracts. 

1995.  H.  J.  Geoni^eA Co., subsistence 
supplies,  $3, 183.57.  Dickinson  Hardware 
Co.,  ship  supplies,  $2,994.77.  95,  2022, 
2023. 

Engineers. 

Chief  of  Enoikesrs.  Reports,  80, 
153,  154;  81,  216;  82,  214;  88,  221;  84, 
230;  85,  248;  86.  240;  87, 207;  88, 188; 
89,  221;  90,  199;  91,  252;  92,  244;  93, 
275;  94,  253;  95,  283,  287;  96,  245, 248; 
97,  312;  98,  304;  99,  364;  1900,  418. 

Enoineebs  in  Chabob: 

Maj.  W.  H.  H.  Benyaurd,  1879-81.  Re- 
ports, 80,  1312,  1314;  81,  1429,  1431. 

Capt.  T.  H.  Handbury,  1881-^.  Re- 
ports, 81, 1511, 1512;  82,1578,1580;  88, 
1169,  1170;  84,  1409. 

Maj.  M.  B.  Adams,  1884.  Reports,  84, 
1401,  1402. 

Capt.  H.  S.  Taber,  1884-93.  Reports, 
85,  1586,  1591, 1592;  86, 1378, 1381;  87, 
1534;  88,  1403;  89,  1655;  90,  1942;  91, 
2048;  92,  1683;  93,  2111. 

Capt.  C.  F.  Palfrey,  1894.  Report,  94, 
1547. 

Lt.  Wm.  L.  Sibert,  1895-99.  Reports, 
95,  2017;  (Capt.)  96,  1667,  1697;  97, 
1971 ;  98,  1665. 

Lt.  R.  McGregor,  1899-.  Reports,  99, 
2035;  (Capt)  1900,  2592. 

Assistants: 

J.  D.  McKown.  Reports,  80, 1313;  81, 
1430, 1432;  82, 1581. 

Wm.  Parkin.     Report,  97, 1996. 


a  Between  Jacksonport  and  Buffalo  Shocks. 

b  Above  Buffalo  Shoals. 

oWhite  River.  Ark. 

<tDoe8  not  include  12,000  allotted  to  Cache  River,  Ark. 
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WHITE,  BLACK,  LITTL.E  RED,  AND  ST.  FRANCIS  RIVERS, 

ARK.  AND  MO.— Continued. 

Part  O.— Wliite  River,  Ark.— Continued. 


P.  R.  Van  Frank,  jr.  Report,  1900, 
2594. 

OlMtractloiif. 

Piers  of  a  proposed  bridge  at  Aberdeen 
dangerous,  94,  1552. 

Operations. 

1  §  79-§0*  Rock  removed  and  2  wing 
dams  built  at  Nellie's  Apron  Shoals,  80, 
1312. 

I  §§0-§  1 .  565  1.  f.  of  wing  dam  built 
at  Samm's  Shoals,  200  f .  at  Arnold's  Shoal, 
and  200  f.  at  Maguire's  Shoal;  161  logs, 
snags,  and  trees  removed  from  river  be- 
tween Jacksonport  and  Buffalo  Shoals, 
81, 1429,  1430. 

lS§l-8d.  1,450  1.  f.  of  wing  dams 
built  at  Maguire'  s  and  Saff  old' s  shoals,  and 
963  snags,  logs,  and  trees  removed  between 
Jacksonport  and  Buffalo  Shoals,  82, 1578, 
1579;  1,020  1.  f.  wing  dams  built  in  river 
above  Buffalo  Shoals  at  Crooked  Creek, 
Red  Bud,  and  Summers's  shoals,  82, 1581. 

1989-88.  1,642  snags  and  trees  re- 
moved, and  294  1.  f.  of  wing  dams  built  at 
Bell's  Point,  88,  1169,  1170. 

1884-85.  1,621  snags  and  trees  re- 
moved between  Jacksonport  and  Buffalo 
Shoals;  bowlders  removed  at  Cackling 
Pullet  and  Betoy  Gill  shoals;  solid  rock 
at  Porter  Hodge  Shoal;  wing  dams  built 
at  Wyatt's  and  CNeaPs  shoals,  85,  1587, 
1590.  1593. 

1985-80.  Repair  of  dams  at  Buffalo 
Shoals,  and  removal  of  obstructions  be- 
tween Calico  Rock  and  Batesville,  86, 
1379,  1380,  1382. 

1886-87.  166  snags  and  6  drift  piles 
and  2,115  trees  removed  between  Newport 
and  the  mouth  of  the  river,  87, 1535, 1536. 

1887-88.  Snags  and  logs  removed 
near  Dewalls  Blun  and  Clarendon,  88, 
1404. 

1888-89.  6  barges,  pile  driver,  and 
quarter  boat  built;  snagging  operations 
b^un,  89,  1656. 

1889-90.  620 1.  f.  of  dam  repaired; 
2,440 1.  f.  of  dam  built;  367  c.  y.  of  rock 
blasted  and  removed,  90,  1943. 

1890-91.  1,460  1.  f.  of  dam  work 
built,  and  11  c  y.  of  rock  removed  from 
the  channel,  91,  2048. 

1891-93.  2,844  c.  v.  of  rock  and  510 
cords  of  brush  used  in  dam  construction, 
93.  1684: 

189d-93.  Nearly  4,000  c.  y.  rock 
quarried  and  some  of  it  transferred  to 
location  of  dikes,  93,  2112. 

1893-94.  Several  dikes  built;  nearly 
500  snags  and  other  obstructions  removed ; 
nearly  300  bowlders  and  50  c.  y.  rocky 
reef  removed;  wing  dams  repaired,  and 
plant  repaired,  94, 1551. 


1894-95.  Nearly  2,000  snags,  etc., 
removed;  2,310  1.  f.  revetment  work  in 
progress,  and  plant  repaired,  96,  2020, 
2021. 

1 89  5-90.  Wing  dams  constructed  at 
about  9  places;  revetment  construction 
continued;  nearly  500  snags,  etc.,  re- 
moved, and  about  400  c.  y.  bowlders, 
loose  and  solid  rock  removed;  plant  re- 
paired. Exhibit  of  field  expenditures. 
96.  1672. 

1890-97.  Small  repairs  made  to  re- 
vetments, and  nearly  3,800  snags,  etc., 
removed;  plant  repaired,  97,  1971. 

1 897-98.  Nearlv  600  snaffl,  etc. ,  re- 
moved; over  40  shoals  dredged  through; 
nearly  1,500  snags,  etc.,  removed  from 
Cache  River,  98,  1666. 

1898-99.  A  few  obstructions  re- 
moved from  the  channel,  and  boats  re- 
paired, 99,  2035. 

1899-1900.  1,142  snags  and  other 
obstructions  removed  from  the  channel, 
1900,  2595. 

Physical  characterlsttes. 

Description  of,  94, 1551;  96,  2021;  96, 
1680;  97,  1972. 

Description  of.  Upper  White  River; 
above  where  Black  River  enters,  the  fall 
increases  and  depth  decreases,  96,  1697; 
shoals,  description  of,  and  comparison  of, 
at  1874  and  1895,  96,  1698. 

Description  of,  between  Batesville  and 
Buffalo  Shoals,  97,  1992. 

Plans.     {&ee  Projects.) 

Capt.  Handbury,  1883,  reports  that 
improvement  of  the  White  River  at  the 
Memphis  &  Little  Rock  Railroad  Bridge 
is  not  necessary  or  advisable,  84, 1410. 

Projects.     (See  Plans. ) 

A  project  for  the  improvement  of  tJhe 
river  between  Jacksonport  and  Buffalo 
Shoals,  made  in  1871-72,  proposed  the 
removal  of  snags,  logs,  and  rock,  and  the 
improvement  of  shoals  by  the  construc- 
tion of  wing  dams,  71,  370;  72,  376;  80, 
1314;  85,  1592. 

The  improvement  of  the  river  at  Buffalo 
Shoals  was  proposed  to  be  accomplished 
by  removal  of  bowlders  and  the  construc- 
tion of  7  spur  dikes,  78,  661. 

From  1874  to  1879,  inclusive,  $70,000 
was  appropriated  for  the  improvement  of 
the  river  above  Jacksonport,  74,  63;  76, 
80;  79,  115. 

In  1887  it  was  estimated  that,  pending 
plans  and  estimates  for  the  permanent 
improvement  of  the  river,  a  yearly  appro- 
priation of  $8,000  for  the  removal  of  snags 
would  be  required  for  one  or  two  years, 
87,  308,  1530. 
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ARK.  AJVD  BiO.—Continued. 

Part  O.— Wlilte  River,  Ark.— Continued. 


By  Capt.  Taber,  1888,  permanent  im- 

Srovement  of  the  river,  giving  a  minimum 
epth  of  6  f.  at  extreme  1.  w.  from  the 
mouth  to  Newport,  and  a  depth  of  2  f.  at 
1.  w.  from  Newport  to  Buffalo  Shoals,  by 
construction  of  spur  dikes  to  contract  the 
flow,  and  by  removal  of  olx^tructions; 
estimate,  $105,315,  88,  1407-1412. 

$53,815  of  the  appropriation  of  1892  was 
for  completion  of  existing  project,  and 
the  remainder  was  to  be  expended  at  the 
discretion  of  the  Secretary  of  War,  08, 
2112. 

Works  of  improvement  apparently 
effective,  96,  1680;  97,  1972;  98,  1666. 

In  1896  Capt.  Sibert  estimated  it  would 
cost  $1,600,000  to  obtain  slack-water  navi- 
gation between  Buffalo  Shoals  and  Bates- 
ville,  97,  1992. 

$378.84  was  allotted  from  the  unex- 
pended balance  at  the  beginning  of  that 
year  for  removal  of  obstructions  from 
Cache  River,  98,  1667. 


Surreys. 

Examination  of  White  River  from 
Forsythe  to  Buffalo  Shoals,  made  under 
direction  of  Maj.  Benyaurd,  1880,81, 1432. 

Examination  and  survey  of  the  White 
River  at  the  Memphis  &  Little  Rock  R.  R. 
Bridge,  near  DevairsBluff,  made,  1882-83, 
under  direction  of  Capt.  Uandbury,  84, 
1409. 

Miscellaneous  surveys,  98,  2112;  94, 
1551. 

Examination  of  the  upper  river  ordered 
by  act  of  Aug.  17, 1894,  made  by  Lt  Sibert, 
1895  (D.  E.  report  favorable,  C.  of  E.  un- 
favorable), 96,  1697. 

Survey  of  the  river  between  BatesviUe 
and  Buffalo  Shoals,  with  a  view  to  im- 
provement by  slack-water  navigation, 
ordered  by  act  of  June  3,  1896,  report 
submitted,  1896,  by  Capt  Sibert  (see 
Projects),  97,  1992. 

Maps.    96,  1684. 


Part  H.— RuAilo  Fork  of  'Hlilte  River,  Ark. 


Appropriation. 

1S99.    $3,500,  99,  203$. 

Commerce. 

Deecriptiou  of,  97,  1995. 

Very  little  steamlwating  has  ever  been 
attempted  on  this  stream,  99,  2037. 

The  natural  channel  is  now,  1900,  avail- 
able to  the  fullest  extent  for  flatboats  and 
rafts,  1900,  420. 

Commerce  for  the  year  endinjsf  May  31, 
1900,  was  998  t,  valued  at  $8,436,  1900, 
420. 

Englneeri. 

Chief  op  Engineers.  Reports,  97, 317; 
99,  365;  1900,  420. 

Engineers  in  Charge: 

Capt  Wm.  L.  Sibert,  1897.  Report,  97, 
1994. 

Lt.  Robert  McGregor,  1899-.  Reports, 
99,  2037;  (Capt.),  1900,  2601. 

Assistant.  Wm.  Parkin.  Report,  97, 
1998. 


Operations. 

3,:)50  trees,  430  cords  of  bnlsh,  and  2,000 
c.  y.  loose  rock  removed,  completing  the 
work,  1900,  2601. 

Physical  eliaraeterlstles. 

Description  of.  Table  showing  extent 
and  nature  of  shoals.    97,  1995,  1998. 

Projects. 

Capt.  Sibert  estimated,  1897,  it  would 
cost  |750,000  to  obtain  slack-water  navi- 
gation, 97,  1995. 

By  Capt.  Sibert,  1897,  for  removal  of 
overhanging  timber  and  loose  and  solid 
rock  from  shoals,  from  mouth  to  the 
mouth  of  Rush  (>eek,  estimate,  $3,500, 
97,  1995. 

Surreys. 

Survey  from  mouth  of  Buffalo  Fork  to 
mouth  of  Rush  Creek  to  determine  w^hat 
character  and  extent  of  improvement 
would  be  required,  ordered  by  act  of  June 
3,  1896,  made,  1897,  under  direction  of 
Capt.  Sibert  (see  ProjecU),  97,  1995. 


Part  I.— Red  River  (L.lttle) ,  Ark.    (See  WhUe  River. ) 


Appropriations. 

1886,  $3,000.00,  87,  1505. 
1888,  5,400.00,  88,  1378. 
1894,     5.14,  act,  Aug.  23. 

Total,    8,405.14 


Commerce. 

Important,  86,  1612. 

Prospective  advantages  to  commerce  to 
arise  from  improvement,  91,  2054;  92, 
1688. 
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WHITE,  BLACK,  LITTLE  RED,  AND  ST.  FRAIVCIS  RITER8, 

ARK.  AND  MO.— Continued. 

Part  I.— Red  River  (Little),  Ark.— Continued. 


Eng^neerfl. 

Chief  of  Engineers.  Reports,  81, 
219;  82,  217;  85,  252;  87,  204;  83, 
185;  89,  217;  90,  196;  91,  254;  92, 
245;  93,  276. 

Engineers  in  Charge: 

Capt.  T.  H.  Handbury.  Report,  82, 
1587. 

Capt.  H.  8.  Tabor,  1885-93.  Reports, 
86,  1587;  87,  1503;  88  1377;  89,  1641; 
90,  1927;  91,  2053;  92,  1687;  93,  2115. 

A  HHTBT  A  NTH  * 

F.  W.  Tuttle.    Report,  82,  1588. 
M.  A.  Orlopp.    Report,  85,  1613. 

Operationi.a 

1886-§7.  Removal  of  snags  from 
below  Judsonia  and  of  bowlders  from 
shoal  3  miles  below  Judsonia,  87,  1504. 

l§8§-89.  Dredge  and  2  material 
barges  built,  89,  1642. 

1 8  §9-90.  495 1.  of  rock  removed  from 
Bess  Shoals  below  Judsonia,  90, 1927. 

1§90-91.  3,331  trees  and  100  cords 
of  brush  cleared  from  the  channel  and 
banks,  91,  2054. 

1891-93.  11,794  overhanging  trees 
and  146  cords  of  brush  cleared  from  the 


banks  and  100  t.  of  rock  removed  from 
Bess  Shoals,  92,  1688. 

Pby«fcal  eharaeterttti<Mi. 

Description  of  river,  82,  1588;  85, 
1613. 

Plans.    ( See  Projects. ) 

By  Capt.  Handbury,  1881,  removal  of 
snags  and  similar  obstructions  below 
Judsonia  and  the  removal  of  bowlders 
and  loose  rock  from  Utley*s  Shoal  and 
Knight's  Bar;  estimate,  116,100,  82, 
1587,  1589. 

Projeets.    f  See  Plans,) 

By  Capt.  Taoer,  1884,  improvement  of 
three  shoals  above  Judsonia  by  the  re- 
moval of  obstructing  bowlders  and  cut- 
ting a  channel  3  f.  deep  through  the 
shoals  below  Judson.  Estimate,  $8,400. 
85,  1612,  1616;  87,  1504.  Increased  in 
1890  to  111,400,  90,  1927. 

Surveys. 

Examination  ordered  by  act  of  Mar.  3, 
1881,  made  under  the  direction  of  Capt. 
Handbury  (see  Plam),  82,  1587. 

Examination  ordered  by  act  of  July  5, 
1884,  made  under  direction  of  Capt  Taber 
(see  Projects)  85,  1612. 


1¥01TEFI8U    RIVER,  LITTLE  RAY  DE  lUTOqUETTE,  MICH. 

(harbor  at  mouth). 


Commeree. 

Description  of.  Unimportant.  95,2685. 

Engineers. 

Chief  of  Engineers.    Report,  95, 368. 

Engineer  in  Charge.  Capt.  C.  F. 
Palfrey,  1894-95.    Report,  95,  2684. 

Physleal  eharaeterlstles. 

Description  of,  95,  2685. 

The  Whitefish,  Rapid,  and  Tacoosh 
rivers — the  former  used  only  for  logging, 
and  the  latter  two  being  small  creeks 
only — empty  into  Little  Bay  de  Noquette 


through  a  common  channel,  which  lies 
between  two  long  points  of  shoals  extend- 
ing a  long  distance  out  from  the  west  shore 
of  the  bay  at  Mason ville  and  from  the  east 
shore  opposite.  I'his  channel  is  narrow 
and  tortuous,  and  the  examination  of 
1894  was  with  a  view  to  its  improvement. 
95,  2685. 

Survey. 

Examination  ordered  by  act  of  Aug. 
17,  1894,  made,  1894,  by  Maj.  Gregory 
(report  unfavorable),  95,  2685. 


IVHITEHALL  HARROR,  N.  Y.  ^    (See  iMke  Ouimplmn.) 

Appropriations,  c 

1836,  $8,000 

1837,  10,000 

1838,  15,000 

Total,  33,000 

o History  of  previous  operations,  87, 1503. 

b  Surveys— Reports,  Aug.  24, 1836,  estinittte,  $76,993,  and  Feb.  29, 1840,  estimate,  $22,142.28.  (H.  lX)C.  No. 
482,55th  Cong., 2d.  sess. 

o  Approprlution  of  1836  was  for  Improving  the  harbor  entrance,  and  the  appropriations  of  1837  and 
1888  weie  for  continuing  the  improvement.    ( Treas.  Doc.  873, 1882;  H.  R.  Doc.  482, 1898. ) 
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WHITEHEAD  TO  BANOOR.     (See  PenoUcot  Rioer,  Me.) 


WHITE 


HARBOR,  RICH.     (See  WhUe  River  Harkor.) 


W^HITE  OAR  RIVER,-  N.  €.     (See  Beaufini  Harbor  and  New  Rwer.) 


Engineers. 

Chikf  of  Enoinbbbs.  Reporte,  81, 
168;  82,  163;  84, 177;  89,  148;  90, 170. 

£NaiNEER  IN  Chaboe: 

Capt.  J.  Mercur,  1881-84.  Reports, 
82,  1113;  84,  1055. 

Capt.  W.  H.  Bixby,  1888-91.  ReportB, 
89,.  1127;  91,  1434. 

AssiOTANT.  J.  P.  Darling.  Reports, 
82,  1113;  84,  1055. 

Pliytlcal  ctaaraeteriitlef. 

Description  of,  82,  1113;  89,  1127. 

Plans. 

By  Capt.  Bixby,  1889,  navigation  for 
steamboatfi,  ocean  to  Sabintons  Bridge,  29 
miles,  and  thence  a  channel  for  flats 
about  21  miles  farther  to  Collins  Ford; 
estimate,  $45,000,  89,  1129. 

By  Capt.  Bixby,  1890,  steamboat  navi- 


fition  from  Roberts  Tanding  to  Sabistons 
ridge,  and  flatboat  navigation  thence  to 
Collins  Crossing;  estimate,  $4,550,  91, 
1435. 

Surveirs. 

Examination  ordered  by  act  of  Mar.  3, 

1881,  made,  1882,  under  direction  of  Oapt 
J.  Mercur  (report  unfavorable),  82, 1113. 

Examination  of  White  Oak  River  to 
Smiths  Mills  ordered  by  act  of  Aug.  2, 

1882,  made,  1883,  under  direction  of  (>ipt 
J.  Mercur  (report  un£avorable) ,  84, 1055. 

Examination  ordered  by  act  of  Aug.  11, 
1888,  made,  1889,  under  direction  of  Capt 
Bixby  (see  Pforw),  89.  1127. 

Examination,  from  Roberts  Landing  to 
Collins  Crossing,  ordered  by  act  of  Sept 
19,  1890.  made,  1890,  under  direction  of 
Capt  Bizby  (see  Horn),  91,  1434. 


WHITE  RIYER.     (See  Wahash  River,  lU,  and  Ini.) 
WHITE  RIVER  (Upper),  ARK. 


Appropriations. 

1899,  $160,000,  99,  2038. 

1900,  150,000,  1900,  2597. 

Total,  310,000 

Commerce. 

Country  rich  in  man^nese  and  zinc 
ores  and  marble,  in  addition  to  the  lum- 
ber and  agricultural  interests,  97,  1994. 

Contracts. 

1900.  Glencoe  Lime  k  Cement  Co., 
Portland  cement,  $2.45  and  $3.15  per  bbl. 
($9,065  and  $11,655).  R.  S.  Hanford,  nat- 
ural cement,  $1.20perbbl. ;  stone,  74  cents 
and$2perc.  y. ;  sand,  $1  perc.  y.  ($32,108). 
Ward  &  Wise,  stone,  70  cents  per  c.  y. 
($2,450).  W.  H.  Woodsman,  sand,  33 
cents  per  c.  y.  ($1,848).  Kansas  City  & 
Southern  Lumber  Co.,  lumber,  $15  to  $40 
per  M.  f.  ($12,550).  New  Jersey  Foundry 
&  Machine  Co.,  ironwork,  $2,991.88.  Mc- 
Coppin,  hauling  material  from  railway, 
station  to  site  of  works,  stone,  60  cents 
per  c.  y.;  sand,  38  cents  per  c.  y.,  and 
cement,  8  cents  per  bbl.  ($5,108),  1900, 
2598,  2599. 

Engineers. 

Chief  op  Enoinskrs.  Reports,  97, 
316;  99,  365;  1900,  419. 

Engineers  in  Charge: 

Capt.  Wm.  Sibert,  1897.  Report,  97, 
1992. 


Lt.  R.  McGr^or,  1899-.  Reports,  99, 
2038;  (Capt.)  1900,  2596. 

Assistant.  Wm.  Ffeu-kin.  Report, 
1900,  2600. 

liCgal  proceedings. 

A  complete  title  to  the  land  at  the 
Batesville  site  obtained  in  Mar.,  1900. 
1900,  2596. 

Operations. 

1§99>1900.  Construction  of  lock 
and  dam  No.  1  in  progress,  1900,  2596. 

Physical  characteristics. 

Description  of,  97,  1992. 

Projects. 

By  Capt.  Sibert,  1897,  slack-water  navi- 
gation from  Batesville  to  Buffalo  Shoals 
by  means  of  ten  fixed  dams  with  masonry 
locks;  estimate,  $1,600,000,  97,  1993, 

By  Capt.  McGregor,  1900,  expending 
$150,000  to  construct  dam  No.  2;  estimate 
of  the  dam,  $221,171.50,  1900,  3596. 

Surveys. 

Survey  from  Batesville  to  Buffalo  Shoals, 
with  a  view  to  improvement  by  slack- 
water  navigation,  ordered  by  act  of  June 
3,  1896,  report  submitted  by  Oapt  Sibert, 
based  on  a  survey  made,  1887,  by  Capt 
Tabor  (see  Projects),  97, 1992. 

Survey  for  location  of  dams  Nos.  1  and 
2,  made,  1899-1900, 99, 2038;  1900, 2696. 
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WHITE  RIVBR,  IND. 


Approprlatlouf. 

1879,  125,000,  70, 

1880,  20,000,  80, 

1881,  20,000,81, 

1882,  20,000,82, 
10,000,  86, 

7,500,  86, 


1884, 
1886, 
1888, 
1892, 
1894, 
1896, 


5,000,  88, 
5,000,  02, 
5,000,  05, 
2,500,  06, 


148. 

1844. 

2007. 

1978. 

1643. 

279. 

1745. 

2037. 

2446. 

2245. 


Total,  120,000 

Commerce. 

Benefit  of  improvement,  70,  1454. 
Description  of,  1896,  06,  2486. 

Contract. 

1§§7.  M.  Cox,  dredge  hull,  $995, 
88,  1746. 

EneroachmenI;. 

Evansville  &  Terre  Haute  R.  R. 
bridge  an  obstruction  to  navigation,  81, 
2007. 

Engineer*. 

Chibp  op  Enoinbers.  Reports,  78, 
109;  70,  148,  149;  80, 198;  81,  267;  82, 
262;  88,  270;  84,  268;  85,  257;  86,  279, 

87,  247;  88,  221;  80,  258;  00,  232;  01, 
298;  02,  285;  08,  323;  04,  297,  06,  332; 
06,  288;  07,  368,  372,  08,  351;  00,  445; 
lOOOy  509. 

Enginbebs  in  Chabgb: 

MaJ.  J.  A.  Smith,  1878-85.  Reports, 
78,  109;  70,  1454;  80,  1842;  81,  2005; 
82,  1975;  88,  1587;  84,  1765. 

Maj.  A.  M.  Miller,  1885-86.     Report, 

85,  1642. 

Maj.  A.  Stickney,  1886-89.    Reports, 

86,  1586;  87,  1871;  88,  1745;  80,  1937. 
Oapt.  E.  Maguire,  1890.    Report,' 00, 

2234. 

Lt.  Col.  G.  J.  Lydecker,  1891-93.  Re- 
ports, 01,  2409;  02,  2037;  08,  2567. 

Capt.  J.  G.  Warren,  1894-98.  Reporfc», 
04,  1948;  05,  2445;  06,  2244,  2245;  07, 
2456,  2483;  08,  1984. 

Capt.  G.  A.  Zinn,  1899-.  Reports,  00, 
2580;  1000,  3500. 

Assist*  ANTH  * 
O.  L.  Petitdidier.    Reports,  87,  1871; 

88,  1746;  80,  1938;  00,  2235;  01,  2410; 
02,  2038;  03,  2568. 

W.  W.  Duffield.     Report,  04,  1949. 
T.  P.  Shanks.    Report,  07,  2487. 

Operatloni. 

l§70-§0.  277  snags  removed,  80, 
1843. 

1§§0-81.  218  snags  removed  from 
channel;  barges  built;  1,500  1.  f.  of  lo<^ 
framed  into  cnb  work;  quarry  opened 
and  material  obtained  for  wing  dam,  81, 
2005,2006. 

1S§1-S9.  454  snags  and  176  trees  re- 
moved; 1,500  1.  f.  of  round  timber  erib- 


work  built;  2,491c.  y.  stone  removed  from 
cut  at  Kelly 8  Ripple;  375  1.  f .  of  pile 
brush  and  stone  wing  dams  built  at 
Thomes  Eddy,  82,  1976. 

1^83-83.  420  1.  f.  of  crib-work  ex- 
tension  at  Kellys  Ripple;  dredge  built; 
273  snags  and  177  trees  removed  from 
channel,  83,  1588. 

1883-§4.  2,675  c.  y.  stone  removed 
from  Kellys  Ripple,  84,  1765. 

18§4-»5.  17,701  c.y.  rock  removed 
from  cut  at  Kellys  Ripple,  85,  1642. 

1  §86-87.  2,625  c.y.  rock  removed 
from  Kellys  Ripple,  87,  1871. 

1887-S8.  5,190  c.  y.  rock  removed, 
88,  1745. 

1888-89.  7,835  c.  y.  rock  removed, 
80   1938 

1801-93.  350  1.  f.  of  guiding  dike 
built  at  Kellys  Ripple,  02,  2038. 

1893-93.  915  t.  snags,  etc.,  and  86 
piles  removed,  03,  2567. 

1890-94.  2,229  t.  snags,  etc.,  re- 
moved, 04,  1948. 

1 894-95.  726  t.  snags,  etc.,  removed, 
05,  2445. 

Pliyglcal  characteristics. 

Description  of,  07,  2484.  Consists  of 
main  river,  48  miles  long,  of  east  fork, 
20}  miles  long,  and  of  west  fork,  14  miles. 
Low-water  navigation  of  the  forks  is  im- 
practicable for  even  small  boats.  05, 
2245. 

High- water  marks,  07,  2491. 

Projects. 

By  Maj.  Smith,  1879,  formation  of  a 
channel  with  a  clear  depth  of  2  f.  from 
the  mouth  to  Portersville  on  the  East 
Fork  and  Falls  on  the  West  Fork,  by  re- 
moval of  snags  and  deepening  channel 
by  wing  dams  and  dikes,  70,  148,  1454; 
81,  2007. 

Modified  in  1880  to  obtain  a  channel 
3}  f.  deep  from  mouth  to  Hazel  ton  by 
rock  removal  at  Kellys  Ripple,  dike  con- 
struction, and  removal  of  snags,  80, 1843; 
87  279 

From  1879  to  1886,  inclusive,  $102,500 
was  appropriated;  amount  estimated  to 
complete  project,  $17,500,  87,  247. 

Capt.  Warren,  1896,  estimated  it  would 
cost  $465,946  or  $549,977  to  improve  the 
river,  and  an  annual  expenditure  of 
$6,000  for  maintenance,  07,  2484. 

Surveys. 

Examination  ordered  and  in  pro^^ress, 
1878,  including  East  Fork  to  new  bridge, 
near  Bedford,  and  West  Fork  to  town  of 
Gosport,  78,  109;  completed,  70,  149. 

Resurvey  of  the  river  ordered  by  act  of 
Aug.  17,  1894.  Report  made  by  Capt. 
Warren,  1896  (report  unfavorable)  (see 
Projects),  06,  2245;  07,  2483. 

Bench  marks.  East  and  West  Forks 
and  river  proper.  07,  2489,  2490. 

Maps.    Of  Kellys  Ripple,  80,  1842. 
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M^HITE  RIVER,  WASH«     (See  Duvjamish  River,) 
WHITE  RIVER  IIARROR  (VThlte  Lake  Harbor),  MICH. 


Approprfatlonf). 

1867,  $57,000,  67,  25. 

1869,  44,550,  allotted,  69,  22. 

1870,  20,000,  70,  41. 

1871,  20,000,  71,  39. 

1872,  10,000,  72,  37. 

1873,  7,000,  73,  38. 

1874,  10,000,  74,  44. 

1875,  10,000,  76,  48. 

1876,  5,000,  76,  36,  101;  77,  107, 

910. 

1878,  12,000,  78,  122,  1207. 

1879,  7,500,  70,  163. 

1880,  5,000,  80,  2017. 

1881,  7,500,  81,  2215. 

1882,  12,000,  82,  2302. 
1884,  10,000,  84,  1982. 
1886,  10,000,  86,  1763. 
1888,  10,000,  88,  1901. 
1890,  17,000,  00,  2635.  » 
1892,  5,000,  02,  2333. 
1894,  5,000,  05,  2803. 

1896,  5,000,  06,  2700.     *  , 

1899,  35,000,  00,  2932. 


Total,  $324,550 

Commeree. 

Harbor  of  refuj?e,  importance  as,  66, 
iv,  144;  76,  ii,  484. 

Commercial  importance  of  harbor,  66, 
iv,  144;  68,  129;  76,  ii,  484. 

Benefits  of  improvement,  66,  iii,  34; 
68,  128. 

Lumbering  ami  manufacturing  inter- 
ests, 66,  iv,  144. 

Con  tracts 

1§67.  T.  S.  White,  materials.  Car- 
kin  &  Kimball,  materials  and  lal)or.  U. 
N.  Gere,  materials.  Fox  &  Howard, 
dredging  per  c.  y.  28  rents.    67,  59,  112. 

1!^71.  C.  Fitzsimmons,  materials, 
71,  144. 

1§73«  Agreement  with  E.  C.  Cook 
&  Bro.,  materials,  73,  269. 

1§75«  T.  L.  Rosser  &  Co.,  materials 
and  labor,  76,  250. 

1§78.  Chicago  Dock  &  Dredging 
Co.,  materials  and  labor;  J.  Corlett,  pier 
extension,  70,  1613. 

1§79.  J.  S.  McCoughey,  materialH 
and  labor  for  crib  work,  80," 201 7. 

1§81.  J.  Corlett,  j>ier  construction, 
81,  2215. 

1§§3.  T.  R.  Lvon,  timl)er,  83,  1819. 
Keepers  ARiddell, 'iron,  83,  1S19.  Mich- 
igan Barge  Co.,  stone,  83,  1819;  J.  B. 
Smith  &  Co.,  cedar  bark,  83,  1819. 

188 T«  S.  Bedford,  timber,  and  Kel- 
'(•y,  Maus  &  Co.,  iron,  87,  2189. 

1^89.  Stephen  Bedford,  white  pine 
t  lulxir,  $21  per  M  feet,  B.  M.,  80,  2180. 
^  .cer  &  Crawford,  edgings,  $2.50  i)er  cord, 


80,  2180.  Chicago  ALemont  Stone  Co., 
stone,  $8.24  per  cord,  80,  2180.  Park- 
hurst  &  Williamson,  drift  bolts,  2  cents 
per  lb.,  80,  2180. 

1890.  E.  G.  Crosby,  edgings,  $2  per 
cord,  00,  2635. 

1891.  Gay  lord  &  Wing,  white  pine 
plank,  $15  per  M  feet;  G.  W.  Crouter, 
spike,  3  cents  per  lb. ;  E.  G.  Crosby,  edg- 
ings, $2  per  cortl,  and  F.  A.  Hagen,  stone, 
$2.24  i)er  cord,  01,  2688. 

1896.  W.  A.  Starke,  dredging,  07, 
2927. 

1899.  Greens  Dredging  Co.,  dredg- 
ing. P.  P.  Schnorbach,  pier  rei^drs  (re- 
moving old  work,  piles,  timber,  ironwork, 
stone),  $8,922.13.  Smith  &  Nelson,  pier 
extension  and  repair  (dredging,  piles,  lum- 
ber, ironwork,  stone  filling),  $26,747.56, 
1000,  3912. 

Eiifflnceri. 

Chief  of  Enginebks.  Reports,  66,  iii 
13,  34;  67,  25;  68,  34;  60,  31;  70,  41 
71,  39;  72,  37;  73,  38;  74,  43;  75,  48 
76,  101;  77,  106;  78,  121;  70,  163;  80 
216;  81,  293;  82,  287;  83,  295;  84,  296 
85,  318;  86,  313;  87,  280;  88,  254;  80 
298;  00,  268;  01,  339;  02,325;  08,  374 
04,  346;  05,  383;  06,  338;  07,  429;  08, 
417;  00,497;  1000,  560. 

Enoineers  in  Chabge: 

Maj.  J.  B.  Wheeler,  1866-69.  Re- 
ports, 66, iv,  143;  67,  111;  68, 128.  Ex- 
tract from  report,  76,  ii,  484. 

Capt.  F.  U.  Farquhar,  1869-72.  Re- 
ports, 60,  90;  70, 133;  71, 143;  72. 179. 

Capt.  S.  M.  Mansfield,  1872-79.  Re- 
port^, 72, 188;  73,  269;  74, 180;  75,  250; 
76,  ii,  481;  77,  910;  78, 1206;  70, 1613. 

Maj.  F.  Ilarwood,  1880-82.  Reports, 
80,  2016;  81,  2213. 

Maj.  D.  P.  Heap,  1882-^.  Report,  82, 
2302. 

"  Capt.  D.  W.  Lockwood,  1883-87.  Re- 
ports, 83,  1818;  84,1981;  85,2076;  86, 
1762;  87,  2187. 

Maj.  S.  M.  Mansfield,  1888-89.  Re- 
port, 88,  1908. 

Maj.  W.  Ludlow,  1889-93.  Report**, 
80,  2179;  00,  2634;  01,  2687;  02,  2331; 
03   2890 

Lt.  Coi.  G.  J.  Lyde<!ker,  1894-98.  Re- 
ports, 04,  2215;  06,  2802;  06,  2699;  08, 
2518. 

Capt.  C.  McD.  Townsend,  1897.  Re- 
I)()rt,  07,  2926. 

(^ii])t.  C.  Harding,  1899-.  Reports,  00, 
2931;  1000,  3909. 

Assistants: 

Capt.  A.  Mack(Mizie.  Reports,  67,  111; 
68,  128. 

F.  W.  Lehiiartz.     Report,  1000, 3909. 
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liHHITE  RITER  HARBOR,  HI I€H.— Continued. 


Estimates.  (See  Plana  and  ProjecU.) 
By  Maj.  Wheeler,  1866,  revetted  cut, 
$170,530.80,  66,  13,  iv,  144, 145, 155;  67, 
25,  111;  68,  129;  74,  181,  182;  76,  ii, 
482,  484. 

By  Capt.  Farquhar,  additional  for 
completion,  $50,000,  69,  91;  76,  ii,  482. 
Additional  for  dredging,  $10,000,  71, 
39,  144;  76,  ii,  482. 

By  Oapt  Mansfield,  1873,  pier  exten- 
sion, dred^ng,  and  repairs,  $58,000,  78, 

38,  270;  76,  ii,  483.  For  completion, 
$49,525.60,  74,  44;  76,  ii,  483.  Addi- 
tional to  complete  project,  $34,525.60, 
76,  101,  ii,  483,  484;  $31,891.56,  76,  ii, 
482;  77,  107,  910;  $17,391.56,  79,  163. 

Operations,  a 

1867-6§.  105,377  c.  y.  dredged; 
1,000 1.  f .  pile  revetment  built;  connection 
between  White  Lake  and  Lake  Michigan 
made,  68,  34,  128;  74,  181;  76,  ii,  485. 

l§6§-69.  Harbor  in  bad  condition; 
a  few  piles  driven,  69,  31,  90;  74,  181. 

l§69-70.  North  side,  600  1.  f.  pile 
pier  and  600  1.  f.  superntructure  built; 
south  side,  852  1.  f.  pile  pier  and  852  1.  f. 
superstructure  built;  64,067  c.  y.  dredged; 
dredging  outfit  bought;  pile  driver  built; 
110  f.  pile  revetment  built,  70,  41,  133; 
74,  181;  76,  ii,  485. 

1§ 79-71.  North  side,  256  1.  f.  pile 
pier  and  256 1.  f.  superstructure  built,  71, 

39,  143;  74,  181. 

l§71-7a.  North  side,  200  1.  f.  pile 
pier  and  200  1.  f.  superstructure  built; 
south  side,  961.  f.  pile  pier  and  68  1.  f. 
superstructure  built;  work  by  hired  labor, 
73,  37,  179;  74,  181. 

1873-73.  South  side,  28  1.  f.  super- 
structure built;  20,680  c.  y.  dredged: 
dredging  at  16}  cents  per  c.  y.  by  United 
fetat^  apparatus;  repairs  by  hired  labor, 
78,  38,  269;  74,  181;  76,  li,  483. 
•    1873-74.    Repairs,  74,  181,  182. 

1874-75.  13,570  c.  y.  dredged;  re- 
pairs, 76,  48,  250;  76,  ii,  483. 

1875-76.  South  side,  150  1.  f.  crib 
pier  and  150  1.  f.  superstructure  built; 
sand  fences  and  sheath  piling  built  by 
hired  labor,  76,  101,  ii,  481. 

1876-77.  12,480  c.  y.  dredged;  re- 
pairs; wreck  removed,  77,  106,  910. 

1877-78.  8,580  c.  y.  dredged;  re- 
pairs, 78,  121,  1206. 

1878-79.  South  side,  50  1.  f.  crib 
pier  and  50 1.  f.  superstructure  built;  9, 150 
c.  y.  dredged;  repairs,  79, 163,  1613. 

1879-80.  South  pier  extended  100 
f.,  80,  2016. 

1880-81.  South  pier  extendetl  100 
f.  and  200  1.  f.  superstructure  built  over 


same;  4,486  c.  y.  dredged  from  the  chan- 
nel, 81,  2213,  2214. 

188 1-8 Jl.  One  crib  and  brush  mat- 
tress foundation  for  bulkhead  sunk,  82, 
2302. 

1883-83.  Inner  crib  in  south  pier 
leveled  up;  piles  driven  for  south  w^all 
foundation  of  second  crib,  83,  1819. 

1883-84.  3  cribs  at  end  of  south 
pier  guperstructured,  84,  1981. 

1884-85.  752  1.  f.  of  south  pier  pile 
revetments  rebuilt,  85,  2076. 

1885-86.  45  1.  f.  of  outer  section 
north  pier  cut  down  and  rebuilt  with 
superstructure,  86,  1763. 

1886-87.  Superstructure  placed  on 
459  I.  f.  of  old  pile-pier  revetment,  87, 
2188 

1887-88.  300  1.  f.  of  old  north  pier 
superstructure  removed;  4,190  c.  y. 
dredged  from  the  harbor,  88,  1909. 

1888-89.  6,343  c.  v.  sand  dredged, 
89,  2179. 

1889-90.  714  1.  f.  sand  fence  built; 
6,313  c.  y.  dredged,  90,  2634. 

1890-91.  Repairs  and  new  super- 
structure to  377  1.  I.  of  south  pier;  repairs 
to  outer  end  of  north  pier,  91,  2687. 

1 89  l-9d.  Repairs  to  piers  and  super- 
structure construction  continued,  92, 
2332. 

1 892-93.  Repairs  to  piers  and  revet- 
ments completed  and  water  gauge  read- 
ings taken,  93,  2891. 

1893-94.  14,216  c.  y.  dredged,  94, 
2216. 

1894-95.  Slight  repairs  made  to 
south  pier,  95,  2802. 

1896-97.  32,979  c.  y.  dredged,  97, 
2927. 

1899-1900.  9,296  c.  y.  dredged; 
south  pier  repaired;  pier  extension  and 
repair  in  progress,  1900,  2909. 

Phjrsical  characteristics. 

Lake  Michigan;  river  currents  in  gen- 
eral,- 76,  ii,  487. 

General  characteristics  of  White  River 
and  Lake,  66,  iii,  13,  iv,  143,  144;  67, 
112;  78,  270;  76,  ii,  484. 

Advance  of  shore  line  from  sur\'ey  of 
1871  to  1873,  202  1.  f.  on  the  north  side 
and  26  1.  f.  on  the  south  side  of  harbor 
piers,  73,  270. 

Description  of  the  l<5cality,  90,  2634. 

Annual  shoaling,  1900,  3910. 

Private  and  corporate  urorli. 

Two  parallel  slab  piers,  125  f.  apart,  of 
unequal  length,  channel  carrying  5  f.  of 
water.  No  improvement  at  this  point 
was  recommended;  entrance  blocked  by 


a  Contract  work  compftrcd  with  work  by  hired  labor.  GG,  90;  70.  134.  Piles,  cost  of  driving,  70, 
134;  71.  143.  DumuKi's  u»  tlu'  north  pile  pitT  bv  a  collidinK  ve.s'*el.  77,  910.  Hi.«tory  of  the  work  to 
1»75.  76,  li,  484;  tol»74,  74,  181;  to  1878,  79,  1014. 
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IVHITE  RIVER  HARROR,  HICH.^-Oontinaed. 


a  wreck.     66,  iii,  13,  iv,  143,  144;  76,  ii, 

484. 

Projects.  (See  Estimate*  and  Plans. ) 
By  Maj,  Wheeler,  1866,  cut  1,200  f. 
south  of  old  entrance,  200  f.  wide,  con- 
necting the  12-f.  curves  in  Lake  Michigan 
and  White  Lake,  sheet  pile  protection 
and  crih  piers;  estimate,  $170,530.80,  66, 
iii,  13,  iv,  144,  145;  67,  111;  68,  34;  74, 
180;  76,  ii,  482. 

By  Capt  Mansfield,  1873,  pier  exten- 
sion, dredging,  and  repairs,  78,  38,  270; 
76,  ii,  486,  487.  Eesumi  of  plans  and 
projects,  76,  ii,  482. 

By  Capt.  Lockwood,  1884,  extension  of 
south  pier  200  f.  and  north  pier  250  f., 
and  dredging  t)etween  piers;  estimate. 


$104,226;  84,  1982.    From  1867  to  1886, 
inclusive,  $247,550  was  appropriated. 

In  1887  it  was  estimated  that  $84,225 
would  be  required  to  complete  the  project, 
87,  2188. 

Surreys. 

Directed  by  Maj.  Wheeler,  made  bj 
Assistant  Casgrain,  1866,  67,  111;  76,  ii, 
484. 

Directed  by  Maj.  Wheeler,  1868, 76,  ii, 
485. 

Directed  by  Capt.  Farquhar,  1869,  76, 
ii,  485. 

Directed  by  Maj.  Mansfield,  1871,  76, 
ii,  485,  486. 

Survey  made,  1894,  by  Lt.  Ck)l.  Lv- 
decker,  94,  2216. 

Maps.    82,  2304;  84,  1982. 


WICKFORD  HARROR,  R.  I.     (See  NarraganseU  Bay,  R.  I. ) 


Appropiiatlom. 

1873,  $5,000,  78,  89. 

1874,  5,000,  74,  99. 
1896,     6,300,  96,  651. 


Total,  16,300 

Commerce. 

Commercial  advantages  of  Wickford, 
78,  973,  975. 

Petition  of  citizens  asking  for  removal 
of  rocks  and  for  erection  of  light-house, 
75,  ii,  292. 

Steamer  Eolus  wrecked  on  James's 
Ledge,  76,  208. 

Description  of,  98,  873. 

Contracts. 

1§T3.  T.J. Hill, dredgingll,213c.y., 
40  cents,  73,  972;  74,  ii,  239. 

1  § 74.  J.  Van  Patten,  dredging  13,574 
c.  v.,  18  cents.  J.  Waters  &  Co.,  removal 
of  Van  Buren  rock,  75,  ii,  291. 

1  §96*  Hartford  Dredging  Co. ,  dredg- 
ing, 15. 7  cents  per  c.y. ;  bowlder  removal, 
$16.50  per  c.  y.  ($5,000),  97,  914. 

Engineers. 

Chief  OP  Engineers.  Reports,  72,  85; 
78,  88;  74,  99;  75,  109;  76,  49;  98,  71; 
95,  73;  96,  64;  97,  75;  98,  79;  99,  90; 
1900,  104. 

Engineebs  in  Charge: 

Maj.  G.  K.  Warren,  1872-76.  Reports, 
78,  972;  74,  ii,  239;  75,  ii,  291;  76,  208. 

Capt.  W.  H.  Bixby,  1892-95.  Reports, 
98,  873;  95,  753. 

Maj.  D.  W.  Lockwood,  1896-.  Re- 
ports, 96,  651;  97,  913;  98,  919;  99, 
1129;  1900,  1261. 

Assistants: 
H.  N.  Babcock.     Report,  78,  974. 
Lt.  W.  W.  Harts.     Report,  98,  874. 


Operations. 

1S78-74.  11,213  c.  y.  dredged;  rock 
removed,  74,  ii,  239. 

1974-75.  13,574  c.  y.  dredged;  rock 
removed,  75,  ii,  291. 

1§ 75-76*  Dredging  to  widen  chan- 
nel. 76,  208. 

l§9e-97.  30,265  c.  y.  dredged  and 
some  bowlders  removed,  97,  913. 

1  §09-1900.  Some  bowlders  were 
removed  from  the  entrance  to  the  harbor, 
completing  project,  1900,  1262. 

Pbytleal  characteristics. 

Site  described,  78,  88,  973;  98,  873; 
95,  753. 
Presence  of  rocks  and  shoals,  78,  973. 
Tides,  78,  974,  975. 

Private  and  corporate  irork. 

Construction  of  a  wharf  and  dredging 
of  the  channel  undertaken  by  private 
enterprise,  78,  973.  • 

Projects. 

By  Maj.  Warren,  dredsing  and  the  re- 
moval of  rock;  estimate,  $25,000,  78, 972, 
974. 

By  Lt.  Harts,  1896,  for  removal  of 
some  bowlders  and  dredging  a  channel 
60  f.  wide  and  9  f.  deep;  e^mate,  $6,300, 
95,  754. 

Surveys. 

By  H.  N.  Babcock,  1872.  Report,  73, 
974. 

Examination  ordered  by  act  of  July  13, 
1892,  made  by  Capt.  Bixb;r,  1893  (report 
favorable  to  moderate  miprovement), 
98,  873. 

Survey  ordered  by  act  of  Aug.  17, 1894, 
made  by  Lt  Harts,  1895  (see  Prqjecis), 
95,  753. 
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WICOBIICO  RIYER,  MD.  (See  Great  Wicomico  River,  Va,;  Newport  Greek,  Md,) 


Appropriatlom 

1872,  $6,000,  72 

1873,  5,000,  78 

1874,  5,000,  74 

1875,  5,000,  76 

1876,  5,000,  76 

1878,  6,000, 78 

1879,  3,000,  79 

1880,  6,000,  80 

1881,  2,000, 81 
1884,  10,000,  86 
1890,  10,000,91 
1892,  6,500,  92 
1894,  3,000,  96 
1896,  3,700,  96 

Total,  73,200 


67,  685. 

73,  766. 

83,  ii,  25. 

87,  ii,  68. 

64,  289. 

65,453. 

77,504. 

644. 

889. 

888. 

1194. 

975. 

1141. 

968. 


Commerce. 

Value  of  Salisbury  exports,  80,  644; 
82,858. 

Value  of  improvement,  82,  859. 

Commercial  interests  to  be  furthered 
by  improvement,  90,  948,  949. 

C^ntraets; 

1§T3.  J.  H.  Teemeyer,  dredging,  28 
cents  per  c.  v.,  78,  765,  766. 

1S74.  G.  W.  Parsons,  dred^ng,  32 
cents  and  22  cents  per  c.  y.,  76,  li,  71. 

197§,  G.  H.  Ferris,  dredging,  17} 
cents  per  c.  y. ,  79,  504. 

1§§0.  G.  W.  Parsons,  dredging,  22 
and  32  cents  per  c.  y.,  chuted  or  scowed, 
81  889. 

i§93.  G.  W.  Parsons,  dred^g,  22 
and  30  cents  per  c.  y.,  deposited  or 
scowed,  83,  682. 

1994.  P.  S.  Ross,  dredging,  17  cents 
perc.  y.,  86,  888. 

1991.  F.  C.  Somers,  dredging,  12 
cents  nercy.,  91,  1194. 

1 993.  0.  T.  Caler,  dredging,  9^^^  cents 
per  c.  y.,  s.  m.,  98,  1223. 

1995.  Baltimore  Dredging  Co., 
dredging,  19^  cents  per  c.  y.,  p.  m.,  96, 
1142. 

1996.  C.  T.  Caler,  dredging,  9}  cents 
per  c.  y.,  p.  m.,  97,  1281. 


Engineers* 

Ch ief  of  Engivbers.  Reports,  7 1 ,  76 
72,  67;  78,  73;  74,  82;  76,  87;  76,  63 
77,59;  78,65;  79,77;  80, 104;  81,140 
82,  136;  88,  140;  84,  145,  151, 163;  86 
136;  86,  132;  87,  95;  89,  112;  90,  102 
91,  128;  92,  128;  93,  140;  94, 129;  96 
147;  96, 134;  97,  168;  98, 172;  99, 199 
1900,  226. 

Enoinsbbs  in  Chabgb: 

Maj.  W.  P.  Craighill,  1871-84.  Re- 
ports, 71, 620,  621;  72,  685;  73,  765;  74, 
u,  24;  76,  ii,  68;  76,  288;  77,  282;  79, 


502;  (Lt  Col.),  80,  643;  81,  888;  82, 
858;  88,  682;  84,  903,  959. 

Capt.  Chas.  B.  Phillips,  in  temporary 
charge,  1878.    Report,  78,  451. 

W.  F.  Smith,  U.  S.  agent,  1884-. 
Reports,  86,  888;  86,  869;  87,  844;  88, 
751;  (Maj.),  90,  947;  91,  1193;  92,  975; 
98,  1222;  94,  899;  96,  1140;  96,  967; 
97,  1280;  98,  1166;  99,  1392;  1900, 
1655. 

Assistants: 

W.  Popp.     Report,  71,  622. 

Capt.  Phillips,  72,  66;  76,  289;  77, 
283. 

H.  Bacon.     Report,  76,  ii,  68. 

N.  W.  Parsons.     Report,  87,  845. 

A.  Stierle.     Report,  90,  947,  950. 

Efltflmates.  (See  PJnm  and  Projects,) 
By  W.  Popp,  1871,  dredging  channel 
75  f .  wide  by  7  f .  deep  from  the  bridge 
to  head  of  navigation,  and  building  dikes, 
$17,000,  71, 622, 623.  Increased  by  Maj. 
Craighill  to  $20,000,  72,  67;  74,  ii.  24. 
For  annual  dredging,  $2,500,  74, 82,  ii,  25. 
By  Maj.  Craighill,  causes  for  large  in- 
crease of  original  project,  79,  503.  In 
1879,  to  complete  existing  project,  $7,000, 
79,504. 

Operatlonf.a 

1971^73.  Channel  dredged  about 
25  f.  wide  by  5  f.  to  7  f.  deep,  and  four- 
fifths  of  a  mile  long,  from  the  bridge 
through  the  shallowest  part  of  the  river, 
73.  73,  765,  766. 

l§74-75«  12, 547  c.  y .  dredged  under 
contract,  76,  87,  ii,  68. 

1  §75-76.  Dredging,  and  1,636  f.  of 
dikes  built,  76,  64,  289. 

1§ 77-78.  Repairs  to  .dikes;  dredg- 
ing in  channel  and  basin;  16,147  c.  y.  re- 
moved, 78,  65,  452. 

l§7§-79.  Repairs  to  dikes  and 
dredging,  79,  77, 504.  Beneficial  results, 
79  504. 

iS79-§0.  11,213  c.  y.  dredged  from 
channel,  80,  643. 

1§§0-§1.  15,721  c.  y.  dredged  and 
deposited  behind  dike,  81,  888. 

18§l-§3.    454  c.  y.  dredged,  82, 858. 

1§§3-S4.  4,000  c.  y.  dredged,  84, 
905 

l§84-§5.  20,327  c.  y.  dredged,  86, 
888. 

1  §§5-86.  Dredging  continued  under 
Ross  contract  to  completion  of  improve- 
ment, 86,  869;  87,  844. 

1891-93.  65,918  c.  y.  dredged,  92, 
975. 

1893-94.  55,000  c.  y.,8.m., dredged, 
94  899. 

i  895-96.  12,430  c.  y . ,  p.  ra. ,  dredged, 
96,968. 


a  History  of,  from  the  commencement  to  1879,  76,  ii,  69;  79,  602. 
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1898-99. 

1393. 


28,209  0.  y.  dredged,  99, 


Physical  characterlntleii. 

Described,  71,  622;  76,  ii,  69. 

Biver  on  eastern  shore  of  Maryland, 
entering  Monie  Bay  at  head  of  Tangier 
Sound,  90,  948. 

Plans.     (See  Egiimaies  and  ProjecU.). 

By  Maj.  Smith,  U.  B.  agent,  1889,  im- 
provement of  the  Wicomico  River  by 
excavation  of  a  9-f.  1.  w.  channel  from 
the  natural  9-f.  curve  to  the  drawbridge 
at  the  town  of  Salisbury,  involving  the 
removal  of  about  116,000  c.  y.  of  material; 
estimate,  $23,200,  90,  950. 

Private  and  corporate  irork. 

2,700  f.  of  dikes  built  by  the  citizens, 
71,  623;  72,  67,  685;  73,  73,  766;  74, 
82,  ii,  24;  76,  ii,  69;  76,  289. 

Dredging  done  by  the  citizens  of  Salis- 
bury, 84,  903. 

Projects.  (See  Estimates  and  Plans.) 
By  W.  Popp,  1871,  dredging  channel 
75  f.  by  7  f.  from  the  bridge  to  the  head 
of  navigation;  dikes  to  be  built  bv  pri- 
vate parties,  71,  621,  623;  73,  67;  685. 
Buildmg  a  portion  of  the  dikes  bv  the 
U.  8.,  75,  87,  ii,  70.  Modification  of 
original  project  in  1876,  for  channel  50  f. 
by  5  f.,  77,  59,  282;  in  1879,  modified  to 
65f.  by  7f.,  79,503. 


By  Lt.  C\)l.  Craighill,  1871,  formation 
of  a  channel  70  f.  wide  and  7  f.  deep  at 
1.  w.  from  the  mouth  to  the  town  of  Salis- 
bury, part  of  the  dikes  to  be  built  by 
private  i^arties,  71, 661,  663;  72, 685;  75, 
li,  70. 

In  1884  the  projec^t  was  modified  to 
give  increased  width  to  the  channels  and 
to  straighten  them  at  bends,  84,  959; 
87,  96. 

The  work  was  completed  in  1885  under 
aggregate  appropriations  of  $50,000,  87, 
844. 

By  W.  F.  Smith,  1890,  for  excavation 
of  a  9-f.  l.-w.  channel  from  the  natural 
9-f.  depth  in  the  river  below  to  the  draw- 
bridge at  Salisbury,  the  channel  width  to 
be  150  f. ;  estimate,  $23,200,  90,  948. 

Surveys. 

Under  direction  of  Maj.  Craighill,  by 
W.  Popp,  1871,  71,  76,  620.  Report,  71, 
621. 

Under  direction  of  Maj.  Craighill,  1878, 
78,  65,  452. 

Examination  ordered  by  act  of  Aug.  2, 
1882,  made,  1882,  under  direction  of  Lt. 
Col.  Craighill,  84,  959, 

River  worthy  of  improvement  but  work 
not  a  public  necessity,  84,  960. 

Ordered  by  act  of  Aug.  11, 1888,  made, 
1889,  under  direction  of  W.  F.  Smith, 
U.  S.  agent  (see  Plans) ^  90,  947,  950. 

Examination  made,  1898,  by  Maj. 
Smith,  U.  S.  agent,  99,  1393, 


WICOMICO  RIVER,  MD.  (l¥estern  iliore  of  tlie  State). 


Commeree. 

Extensive  oyster  industry.  An  epti- 
mated  trade  amouAiting  to  600 1.  of  wheat, 
2,250  t.  of  tobacco,  produce,  etc.,  in  1892 
would  be  benefited  by  an  improvement 
of  the  river.  98,  1314.  Commerce  not 
thought  sufficient  to  warrant  an  improve- 
ment, 93,  1315. 

Cnglneem. 

Chief  of  Engineers.     Report,  98, 158. 


Engineer  in  Charge.  Maj.  C.  E.  L. 
B.  Davis,  1892-95.     Report,  93,  1312. 

Phyfilcal  eliaraeterlstiei. 

I)escrij)tion  of.  The  lower  part  of  the 
river  a  sale  harbor  in  northeast  atormg  for 
ves.sels  navigating  the  Potomac.    93, 1314. 

Survey. 

Examination  ordered  by  act  of  Julv  13, 
1892,  made  bv  Maj.  Davis,  1892  (report 
unfavorable),*  93,  1313. 


V/lCOmiCO  RIVER  (LITTLE),  VA. 


Commeree. 

Benefit  ol  proposed  improvement,  76, 
ii,  144,  146. 

The  commerce  would  not  justify  the 
large  expenditure  necessary  lor  a  perma- 
nent improvement,  93,  1317,  06,  1261. 
In  1894  It  amounted  to  a  total  ol  4,945  t., 
96,  1261. 


Eniclneent. 

Chief  OF  Engineers. 
93,  158,  96,  167. 


Reports,  76,95, 


EN(i INKERS  IN  Charge: 

S.  T.  Abort,  U.  S.  agent.  Report,  76, 
n,  142. 

Ma].  C.  E.  L.  B.  Davis,  1892-95.  Re- 
I)()rt.^,  93,  1315;  96,  1268. 

A  KM  ST  A  NT.  J.  B.  Dunckiee.  Rejwrt, 
76.  11,  145 

Pliynieal  eliaraeteristlefi. 

(ieneral,  76,  ii,  142,  143. 

Bar  at  mouth  ot  river,  76.  ii,  145. 

Description  oi,   93,   1316;   96,    1259. 
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Wicomico  RIVER  (LITTI^E),  VA.—Continued. 


Ruling  depth  over  the  bar  at  the  mouth 
in  1895  was  3  f.,  96,  1260. 

Plans. 

By  S.  T.  Abert,  for  a  pile  jetty,  2,600  f. 
in  length;  for  dredging  a  channel  150  f. 
in  width  and  7  f.  in  depth,  estimate 
$30,529.  For  a  canal  uniting  Great  and 
Little  Wicomico  rivers,  4,4S0  f.  long, 
15  f.  wide  on  the  bottom,  and  5  f.  deep 
atm.  1.  w.,  estimate,  $57,300,  76,  ii,  143, 
144,  145. 

Surveys. 

Included  in  Coast  Survev,  1849,  1856, 
76,  ii,  142. 


By  J.  B.  Duncklee,  1874-75,  a  survey 
of  the  mouth  of  Little  Wicomico  River 
and  of  a  proposed  line  for  a  canal  uniting 
Great  and  Little  Wicomico  rivers.  Re- 
port, 76,  ii,  142,  145. 

Examination  ordered  by  act  of  July  13, 
1892,  made,  1892,  by  Maj.  Davis  (report 
unfavorable),  93, 1315. 

Examination  of  the  bar  at  its  mouth, 
ordered  by  act  of  Aug.  17, 1894,  made  by 
Maj.  Davis,  1894  (report  unfavorable), 
96,  1258. 


WILLAMETTE  AMD  COL.lJ]fIBIA  RIVERS  (from  Portland, Orey., 

to  the  sea).     (See  Chlumbin  RivtTy  Oreg.  ctnd  Wash.) 


Approprlat  I  ons. 

1866,  a$15,000,actJune23;  ee,ii,  36. 

1867,  a  30,000,  67,  50. 
« 21,000,  (allotted)  68,  73. 
0  13,365,  (allotted)  act  Apr.  10. 
«  31,000,  70,  83. 
«  50,000,  72,96,  984. 

20,000,  73,  1119. 

20,000,  74,  117. 

20,000,  76,  125,  ii,  755. 

20,000,  76,  36,  115,  ii,  652. 

30,000,  78,  137. 

45,000,  79,  181. 

45,000,  80,  2258. 

45,000,  81,  2538. 
100,000,  82,  2652. 
100,000,  84,  2220. 

75,000,  86,  1939. 
100,000,  88,  2187. 
100,000,  90,  3061. 
150,000,  92,  2833. 

50,000,  96,  3565. 
100,000,  96,  3260. 
150,000,  99,  3241. 


1868, 
1869, 
1870, 
1872, 
1873, 
1874, 
1875, 
1876, 
1878, 
1879, 
1880, 
1881, 
1882, 
1884, 
1886, 
1888, 
1890, 
1892, 
1894, 
1896, 
1899, 


Total,  1,330,365 

■ 

Commerce. 

Lower  Willametie. 

Commercial  importance  of  Portland, 
66,  iv,  329;  71,  900;  72,  987.  Benefit 
of  improvement,  67,  507;  68,  873;  69, 
470;  70,  509;  79,  1829.  Extensive  fire 
in  Portland,  1872;  20  blocks  burned,  73, 
1117;  74,  ii,  352,  362.  Table  of  distances 
from  Portland  to  various  points  on  the 
Willamette  and  Columbia  rivers,  76,  ii, 
756,  781.  Shipping  interests  constantly 
increaMng,  76,  ii,  751;  79,  1829. 

Lower  Columbia. 

Rapid  increase  of  commerce,  71,  900, 
76,  ii,  749.  Only  one  vessel  lost  smce 
the  tug-t)oat  service  was  established 
(1869),  76,  ii,  749. 


List  of  vessels  navigating  the  river,  80, 
2273;  83,  2009. 

List  of  steamers  plying  on  the  Upper 
and  Lower  Willamette,  Columbia,  and 
Cowlitz  rivers,  92,  2835. 

In  1895  it  was  steadily  increasing,  96, 
3564. 

The  season  of  1897  was  remarkable  for 
the  number  of  cargoes  that  passed  down 
the  Columbia,  98,  3032. 

Traflac,  1899,  1,489,708  t.  Probably  to 
be  great  in  future.     1900,  4:i54,  4427. 

Coniracti* 

Willamette  and  Columbia. 

1§7§.  Bailey  &  Taylor,  furnishing 
steam  tug.  Wilson  Bros.,  furnishing 
steam  tug.     78,  1325;  79,  1831. 

Lower  Willamette. 

Agreement  made  with  the  city  of  Port- 
land for  use  of  their  dredging  apparatus 
free  of  charge,  the  United  States  to  keep 
it  in  repair,  67,  50,  506. 

1§79.  R.  Watson,  hire  of  steam  tug, 
80, 2260.  Pacquit  &  Smith,  construction 
of  pile  dike  near  Swan  Island,  80,  2259. 
Paccjuit  &  Smith,  construction  of  pile 
dam  across  Willamette  Slough,  80,  2259 

l§MO.  Holmes  &  Sweeney,  construc- 
tion of  pile  dike,  81,  2538. 

18§7,  J.  F.  Steffen,  construction  of 
snag  l)oat,  $19,560,  88,  2186. 

1$(9I.  Hoffman  &  Bates,  construc- 
tion of  1.  w.  brush  and  rock  dam,  $27,274, 
92,  2834. 

1 899.  J.  F.  Steffen,  hydraulic  dredge 
and  machinery,  $25,750,  93,  3520.  T.  G. 
pavi.«on  and  H.  B.  Borthwick,  construc- 
tion of  alx)ut  2,500  I.  f.  of  stone,  pile,  and 
brush  dike.  ae:gregate  amount  oi  bid, 
$14,420.02,  93,  3521. 

I §93.  R.  Hoyt,  materials  for  dike 
construclion — rock,  \1\  cents  per  s.  t. , 
fascines.  $2.14  per  cord;  wite,  3i  cents 
per  lb  ($6,112.50),  93,  3520. 


a  Lower  WiiiameUe. 
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Engineers. 

Chief  of  Enginebks.  Reports,  66,  iii, 
26;  iv,  331;  67,  50;  68,  72,  876;  69,  63; 
70,83;  71,96;  72,95;  73,106;  74,117; 
76,.  124;  76, 114;  77,  122;  78,  138;  79, 
180,  183,1863;  80,237;  81,324;  82,318; 
88,  331,  337;  84,  334,  341;  86,  364,  368; 
86,  357,  365;  87,  331;  88,  303,  304;  89, 
361,  362;  90,  327,  329;  91,  416;  92,  389, 
394;  98,  452;  94,  416;  96,461;  96,401; 
97, 503;  98, 505;  99, 592;  1900, 669, 676. 

BoARDB  OF  Engineers: 

The  Board  of  Engineers  for  the  Pacific 
coast  convened  at  Portland,  Oreg.,  in 
Aug.,  1876,  to  consider  and  report  upon 
the  project  of  Mai.  Wilson  for  improve- 
ment of  the  Willamette  and  Columbia 
rivers  from  Portland,  Oreg.,  to  the  sea. 
Recommended  further  surveys  and  ex- 
aminations.    77, 1019. 

Reconvened  at  San  Francisco,  Cal., 
Jan.  17,  1877,  and  recommended  (1)  to 
close  the  channel  on  the  south  side  of 
Swan  Island  by  a  dike  7,000  f.  long,  run- 
ning from  the  upi)er  end  of  Swan  Island 
to  the  south  shore;  estimate,  $51,000;  (2) 
to  close  the  Willamette  Slough,  except  a 
channel  100  f.  wide  in  the  middle,  the 
sides  of  channel  to  be  protected  by  cribs; 
estimate,  $28,000;  (3)  to  close  Coon  Island 
Slough  by  a  dike  running  from  Sauvies 
Island  to  Coon  Island,  the  head  of  the 
latter  to  be  revetted;  construction  of  a 
dike  from  Nigger  Tom  Island  to  the  main 
shore  above  the  mouth  of  Columbia 
Slough,  the  head  of  Nigger  Tom  Island 
to  be  revetted,  and  if  necessary,  a  dike 
from  its  lower  end  into  the  Columbia 
River  for  a  distance  of  600  f. ;  estimate, 
$100,950;  (4)  to  construct  two  dikes  across 
St,  Helens  Bar  on  each  side  of  the  pres- 
ent ship  canal,  about  half  a  mile  below 
the  lower  end  of  Sauvies  Island,  the  dikes 
to  be  each  950  f.  long,  flaring  at  the  upper 
end  to  a  width  of  800  f.  and  narrowing  to 
300  f.  at  lower  end;  estimate,  $87,000,  77, 
1019-1025.  Report,  77,  1019.  (Lt.  Cols. 
Alexander  ana  Stewart  and  Majs.  Men- 
dell  and  Wilson.) 

Maj.  Wilson  coincides  with  views  of 
board  except  in  reference  to  closing  the 
South  Swan  Island  Channel,  77,  1025. 

Recommendation  of  Board  of  Engi- 
neers approved  by  the  Chief  of  Engi- 
neers, 77,  1026. 

Convened  i..  New  York,  October  14, 
1891,  to  report  upon  project  for  a  25-f. 
channel  from  Portland,  Greg.,  to  the  sed. 
Report,  92,  2864.  (Cols.  Abbot,  Com- 
stock,  and  Houston,  and  Lt.  Col.  Gilles- 
pie.) 

Engineers  in  Charge: 

Maj.  R.  S.  Williamson,  1866-71.  Re- 
ports, 66,  iv,  327;  67,  506,  511,  513;  68, 
872;  69,  468,  472;  70,  508;  71,  904. 


Maj.  H.  M.  Robert,  1871-73.  Reports, 
71,  898,  899;  72,  982,  988;  78,  1116, 
1123;  74,  ii,  362. 

Maj.  N.  Michler,  1873-75.  Reports,  74, 
ii,  351,  355;  76,  ii,  730,  737;  76,  ii,  632. 

Maj.  J.  M.  Wilson,  1875-78.  Report?, 
76,  ii,  646,  649;  77,  1001;  78, 1319;  79, 
1787  1791. 

Maj.  G.  L.  Gillespie,  1878-81.    Reports, 

79,  1825, 1853, 1864;  80,  2253;  81,  2531. 
C&pt.  C.  F.  Powell,  1881-86.    Reports, 

82,  2643;  88, 1997, 2076;  84, 2215,  2290; 
86,  2376,  2408. 

Maj.  W.  A.  Jones,  1886-90.  Reports, 
86,  1938,  2010;  87,  2507;  88,  2185;  89, 
2571. 

Maj.  T.  H.  Handbury,  1888-93.  Re- 
ports, 88,  2177;  89,  2566;  90,  Sa'iS, 
3064;  91,  3362;  92,  2829;  93,  3515. 

Maj.  J.  C.  Post,  1894-95.  Reports,  94, 
2654;  96,  3561. 

Capt.  W.  L.  Fisk,  1896-99.  Reports, 
96,  3257;  97, 3407;  (Maj. ),  98, 3031;  99, 
3239. 

Capt.  W.  C.  Langfitt,  1899. 

Capt.  ^^\  W.  Hart,  1899-.  Reports, 
1900,  4352,  4416,  4418. 

Assistants: 

Lt.  W.  H.  lieuer.  Reports,  66,  iv, 
328;  69,  478. 

F.  H.  West,  68,  874;  69,  496;  72,  993. 

R.  B.  Randall,  78,  1118;  74,  ii,  355. 

Lt.  A.  H.  Payson.     Report,  79,  1869. 

D.  W.  Taylor,  79,  1869. 

R.  A.  Habersham.     Reports,  77, 1007; 

80,  2260;  81,  2541;  88,  2005. 

Lt.  P.  M.  Price.  Reports,  81,  2558; 
82   265S 

J.  8.  Polhemus.     Report,  84,  2292. 

R.  Warrick.  Reports,  97,  3410;  98, 
n036. 

E§tlinate§.     {Sec  PUim  and  Projects). 

Lower  Willametie. 

By  Lt.  Heuer,  dredging,  $30,000,  66, 
iii,  36. 

Bv  Maj.  Williamson,  additional  for 
completion,  $25,000,  67,  51.  1870.  For 
completion  of  work  at  Swan  Island, 
$26,000,  70,  5(fe. 

WillameUe  and  Columbia. 

By  Maj.  Wilson,  1876,  closing  channel 
north  of  Swan  Island,  $148,300,  76,  ii, 
646, 651 .  For partiall v  closing;  Willamette 
Slough,  $29,910,  76,  ii,  647,  651,  for 
closing  Coon  Island  Slough,  with  acces- 
sory (fikes,  $67,550,  76,  ii,  648.  For  re- 
moving a  part  of  Warrior  Rock,  with  ac- 
cessory dikes,  $52,900,  76,  ii,  650,  651. 
Total  for  improving  the  Willamette  and 
Columbia  rivers  from  Portland,  Or^.,  to 
the  sea,  $328,526,  76,  ii,  651. 

By  Maj.  Wilson,  1876,  closing  the  chan- 
nel on  south  side  of  Swan  Island,  $87,000, 
76,  ii,  647,  651. 
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By  Board  of  Engineers,  1877,  dike 
across  channel  on  south  side  of  Swan 
Island,  ^1,000,  77,  1021.  Closing  Wil- 
lamette Slough,  except  a  channel  100  f. 
wide,  $28,000,  77,  1022,  1026.  For  clos- 
ing Coon  Island  Slough,  revetment  of 
C<x)n  Island,  a  dike  from  the  upper  end 
of  Nigger  Tom  Island  to  main  shore;  also 
a  dike  from  lower  end  of  Nigger  Tom 
Island  to  deep  water  in  the  Columbia, 
$100,»50,  77,  1024.  Two  dikes  across 
St.  Helen's  Bar,  each  950  f.  long,  $87,- 
000,77,1025.  Total  estimate  as  approved 
for  improvement  of  the  Willamette  and  | 
Columbia  rivers  from  Portland,  Greg.,  to  i 
the  sea,  $298,974,  77,  122,  1025. 

Operations. 

Lower  WiUamette, 

1867-48.  25,504  c.  y.  dredged;  work 
done  by  hired  labor  with  apparatus  fur- 
nished by  the  city  of  Portland;  repairs 
to  dredge,  68,  72,  872. 

1 868-69.  30,940  c.  y .  dredged ;  work 
done  by  hired  labor;  31  snags  removed, 
69  469  471. 

1869-70.  13,887  c.  y.  dredged;  27 
snags  removed;  work  done  by  hired  la- 
bor, 70,  508. 

1870-T1.    25,165  c.  y.  dredged,  71, 

1871-79.  27,258c.  y.  dredged;  sna^, 
trees,  etc.,  removed,  72,  95,  982;  76,  ii, 
750 

1879-73.  25,725c.  y.  dredged;  Swan 
Island  Cut  completed;  dredged  to  17  f. 
at  1.  w.;  snags  removed,  78, 1116;  76,  ii, 
758. 

1873-74.  17,300  c.  y.  dredged;  5 
gpar  buoys  placed  in  position  at  Swan 
Island  Cut;  U.  S.  dredge  completed,  74, 
ii,  352, 382;  76,  ii,  758.  Dredge  and  dump 
scows  built  by  the  U.  S.  to  be  used  on 
the  Willamette  and  Columbia  rivers,  74, 
ii,  351.  Dam  constructed  across  the  nar- 
rowest part  of  Percy's  Slough,  between 
Percy's  and  Bybee's  Island,  76,  ii,  736. 
The  dam  washed  away,  76,  ii,  736. 

Willamette  and  Columbia, 

1874-75.  Willamette,  13,450  c.  y. 
dredged;  Columbia,  3,750  c.  v.  dredged; 
a  channel  scraped  through  Hog's  Back 
Bar,  76,  ii,  758. 

1875-76.  Willamette,  11,200  c.  y. 
dredged;  Columbia,  15,402  c.  y.  dredged, 
76,  li,  633,  647,  649,  650. 

1876-77.  Willamette,  21,285  c.  y. 
dredged,  77,  122,  1002. 

1877-78.  Willamette,  10,805  c.  y. 
dredged;  Columbia,  14,320  c.  y.  dredged; 
repairs  to  U.  8.  dredge,  78, 1319,  1320. 

1878-79.  Willamette,  27,395  c.  y. 
dredged;  repairs  to  U.  S.  dredge,  79, 
1788,  1826. 

1879-80.    Construction  of  pile,  fas- 


cine, and  stone  dam  across  Willamette 
Slough,  80,  2254,  2261.  Shore  protec- 
tion and  construction  of  dike  at  Coon 
Island,  80,  2254,  2263.  20,795  c.  y. 
dredged  from  mouth  of  the  Willamette, 
St.  Helens,  and  Swan  Island  b&rs,  80, 
2255,  2260. 

1880-81.  Partial  completion  of  pile 
dike  closing  Coon  Slough;  revetment  of 
right  bank  of  Willamette  Slough;  14,550 
c.  y.  dredged  from  Swan  Island  and  Wil- 
lamette bars,  81,  2532,  2533,  2544. 

1881-89.  Completion  of  Coon 
Slough  Dike;  repairs  to  Willamette 
Slough  Dam;  7,335  c.  y.  dredged  from 
St.  Helen's  and  Swan  Island  bars,  89, 
2644,  2646.  Construction  of  a  new  dredge, 
89,  2648. 

1889-83.  Deepening  of  channel 
over  St.  Helen's  Bar  by  private  enter- 
prise, 83,  1998.  47,650  c.  y.  dredged 
irom  Swan  iBland  Bar  by  U.  S.  dredge. 
88,  2000.  12,K12  1.  f.  of  revetment  and 
dams  built  between  Portland  and  mouth 
of  river,  83,  2001,  2005.  Gauging  lower 
river,  83,  2076. 

1883-84.  Deepening  channel  of 
St.  Helens  Bar  by  private  enterprise, 
84,  2217.  29,445  c.  y.  removed  by 
U.  8.  dredge  from  Swan  Island  Bar,  84, 
2218.  Mamtenance  of  structures  and 
removal  of  snagp,  84,  2218.  Gauging 
Columbia  River  and  principal  tiibutariee, 
84  2290. 

1884-85.  Sluicing  on  St.  Helena 
Bar  by  steamship  Walia  WaUa,  86,  2377, 
2380.  54,161  c.  y.  dredged,  Upper  Bar, 
by  U.  S.  dredges,  86,  2377,  2379.  Con- 
struction and  repair  of  dikes  and  shore 
protection,  86,  2378.  Gauging  operar 
tions  continued,  86,  2408. 

1885-86.  Repairs  to  Dike  at  St. 
Helens;  Willow  planting  on  Sauvies  Is- 
land; repairs  to  tug  Lincoln^  86,  1938. 
Gauging  operations  continued,  86,  2010. 

1886-87.  Repairs  to  dike  at  St 
Helens  Bar  and  1,112  1.  f.  of  dike  exten- 
sion; propeller  dredging  on  St.  Helena 
Bar;  removal  of  snags,  87,  2505,  2510. 

1887-88.  20,000  c.  y.  dredged  from 
Columbia  River  Bar,  and  60  c.  y.  rock 
blasted  and  removed,  88,  2185,  2186. 

1888-89.  31,130  c.  y.  dredged;  St 
Helens  Jetty  extended  1,026  f.,  89,  2573. 

1889-90.  53,600  c.  y.  dredged,  90, 
3064. 

1890-91r  33.800c.  y.  dredged;  1,248 
cords  of  brush  and  1,250  t.  of  rock  placed 
in  dams  at  Martin  and  Burke  sloughs: 
1,157  1.  f.  of  cross  dike  built,  91,  3364, 
3365. 

1891-99.  Break  in  dam  at  head  of 
Martin  Slough  repaired;  dam  at  Burke 
Slough  strengthened;  chute  behind  Swan 
Island  in  the  Willamette  River  closed  by 
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a  pile,  brush,  and  Ptoiie  dam;  21,860  c.  y. 
dredged  from  Swan  Lsland  Bar.  The 
following  works  were  coinpleUHl  by  the 
city  of  Portland:  Betwet»n  the  foot  of 
Swan  Island  and  St.  Johns,  4,000  f.  of 
diking;  at  Post-Office  Bar,  6,300  f.  of  dik- 
ing; in  the  Columbia  River,  11,750  f.  of 
diking  built  at  Walkers  Island;  15,000  f. 
of  diking  at  Snag  Island,  in  Cathlamet 
Bay;  97,500  c.  y.  aro<lged  at  ft>ot  of  Swan 
Island  and  St.  Johns,  from  Post-Office 
Bar,  and  from  bar  at  Walkers  Island,  02, 
2830,  2833. 

1^9)1^93.  45,887  c.  y.  dredged, 
snagging  done,  and  2,5(X)  1.  f.  dike  built 
at  Martm  Island  bar,  03,  3516:  1,600  l.f. 
additional  dike  built  at  St.  Helens  dike, 
and  a  hydraulic  dredge  built,  03,  3515. 

11193-94.  391,900  c.  v.  dreilged,  04, 
2656. 

11194-95.  423,372  c.  y.  <lredged,  06, 
35(i3. 

ll»95-96.  228,951  o,  v.  dreilginl,  06, 
3258;  snagging  done,  Oe,*3259. 

11^96-97.  Repairs  made  to  dredge 
machinery,  and  366,788  c.  y.  dredged,  07, 
3408. 

1  S97-9lt.  373,089  c.  y.  dreilged,  08, 
3031. 

l§9§-99.  374,669  c.  y.  dredged; 
dredge  repaire<l,  00,  3239. 

11(99-1900.  413,576  c.  y.  dredged, 
1000,  4352. 

Pliysical  cliaraet eristics. 

Lover  Columbia. 

Higher  than  the  AVillamette  during 
the  summer  months,  66,  iv,  328.  Dif- 
ference between  high  and  low  water,  66, 
iv,  330;  75,  ii,  735.  Krosion  of  shore  at 
Point  Adams,  mouth  of  the  Columbia, 
200  f.  toward  Fort  Stevens,  76,  ii,  749; 
at  Sand  Island,  77,  1003.  Comparison 
of  the  entrance  to  the  Columbia  River 
with  the  entrance  to  New  York  Harbor, 
75,  ii,  748;  78,  1003.  Increa.«ed  height 
of  Hogs  Back  Bar  from  1868  to  1873,  11 
f.,  73,  1118.  Peculiar  character  of  tides 
on  the  w^estern  cfoast  of  the  United  States, 
75,  ii,  756.  Quicksand  bottom  at  St. 
Helens  Bar,  76,  ii,  633.  Velocity  and 
discharge  of  Columbia  River,  77,  1017. 
Sand  Island  moved  1800  f.  in  last  nine 
years,  77,  1003;  78,  1322.  Effect  of 
tides  on,  75,  ii,  734,  743;  77,  1003.  Ta- 
l)les  o*f  high  water  at  various  localities, 
75,  ii,  756,  757,  780;  77, 1001.  Increased 
elevation  of  bars  on  the  Willamette  and 
Columbia,  76,  ii,  653.  Stages  of  water, 
70, 1 826.  Current  observations  at  mouth 
of  Columbia,  70,  1873. 

Lower  Willamette. 

General,  66,  iv,  328;  75,  ii,  737.  Ve- 
locity and  discharge  of,   77,  1010,  1011. 

Stages  of  water,  70,  1826.  , 


Description  of,  80,  2266;  02,  2852; 
05,  3564. 

Stages  of  wat^r  at  Portland,  80,  2265; 
81,  2542;  82,  2651. 

Gauging  lower  river  and  princi^ml  trilv 
utaries,  83,  2076;  84,  2290;  85,  240S; 
86,  2010;  88,  2177;  80,  2565;  00,  3064. 

High  waters  of  the  Willamette,  90, 
3a59. 

In  1894  the  highest  known  water  in 
the  rivers  occurred,  04,  2657. 

Description  of  Lower  Willamette  and 
Columbia  rivers  below  Portland,  1900, 
4416.  Of  the  114  miles  between  Port- 
land and  the  sea,  12  lie  in  the  Willamette 
River  and  102  in  the  Columbia.  At 
1899,  8  miles  of  the  Willamette  and  6 
miles  of  the  Columbia  had  25-f.  depth. 
1000,4417,4419. 

Plans.     (See  Estimates  and  Projects.) 
Ij)H'er  Columhia. 

Bv  Maj.  Rol>ert,  1871,  to  cut  a  channel 
18  f.  deep  across  St.  Helen's  Bar,  71, 
IKK);  for  building  a  pile  dam  across 
Percy's  (Columbia)  Sloujjh  at  the  widest 
and  shallowest  part,  74,  li,  352,  363. 

Lower  Willamette. 

By  Lt.  Heuer,  dredge  a  new  channel 
100  f.  wide,  with  a  depth  of  18  f.  of  water, 
between  Percy's  Island  and  the  main 
shore  (88,0(K)  c.  y.),  66,  iv,  328,  ,331;  to 
dredge  Swan  Island  Bar  so  as  to  make  a 
channel  100  f.  wide  and  18  f.  deep  (24,444 
c.  v.),  66,  iv,  328,331. 

By  Maj.  Wilson,  closing  channel  on 
south  side  of  Swan  Island  by  a  dike,  76, 
ii,  647. 

Priiratc  and  corporate  urork. 

Lower  Willamette. 

The  city  of  Portland  expended  $42,- 
215.50  (coin)  for  dredging  outfit  and 
dredging,  66,  iii,  26,  iv,327;  details,  66, 
iv,  329;  67,  50.  Dredging  at  Swan  Is- 
land Bar  by  city  of  Portland,  66,  iii,  26. 
Resolution  of  the  common  council  of  the 
city  of  Portland  authorizing  the  mayor 
to  correspond  with  Col.  Williarason  and 
fully  inform  him  of  all  facts  at  hand  rela- 
tive to  the  Willamette  River,  and  ctist 
of  w* ork  done  bv  the  city,  and  to  tender 
him  the  use  of  the  dredging  apparatus 
owned  by  the  city  free  of  charge,  pri>- 
vided  it  6e  kept  in  thorough  rei>air,  67, 
50,  575. 

Willameite  and  Columbia. 

Dredging  by  the  Or^on  Steam  Naviga- 
tion Co.  with  the  U.  S.  dredge,  78, 1320, 

( )perations  by  city  of  Portland  to  im- 
prove the  river  previous  to  1866,  80, 
2266.  $7,442  furnished  by  city  of  Port- 
land in  1882  for  continuance  of  work,  82, 
2651 .  Construction  of  a  dredge  by  city  of 
Portland  in  1883,  83,  331. 
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Expenditure  of  $10,000  by  private  en- 
terprise for  improvement  of  8t.  Helen's 
Bar,  83,  331;  continued  in  18H4,  84, 
2217;  continued  in  1885,  86,  V.CA). 

P^stablishment  of  Portland  llarlxir 
lines,  83,  2003. 

20,000  c.  y.  material  dreilj^ed  from 
Columbia  Kiver  Bar  l)y  Portland  Board 
of  Trade,  88,  2185. 

Diking  and  dredjring  bv  the  city  of 
Portland  (see  0}>erutiom),  92,2832,28:^3. 

By  "Port  of  Portland,"  a  corporation 
organizeil  for  the  improvement  of  the 
port  of  Portland : 

IWOe-Oa.  87,150  c.  v.  dretlge<l  and 
21,000  I.  f.  dikeH  conHtructed,  93,  :^18. 

1M9»-9'1.  70,679  c.  y.  dredged,  94, 
2656. 

l»9'l-95.  64,826  c.  y.  dredged,  95, 
35()3. 

ll[»95-90.  170,140  c.  y.  dredged,  96, 
3259. 

1S96-07.  1K),2(X)  c.  v.  dredge<l,97, 
3409. 

ll(97-9».  185,300  c.  y.  dredge<l,  98, 
3031. 

l§9§-99.  425,322  c.  y.  dredged,  99, 
3241. 

1  §99-1900.  983,249  c.  y.  dredged, 
1900,  4354. 

Detailed  account  of  work  done  by  the 
port  of  Portland  previous  to  1894  on  this 
nnprovement,  with  the  cost,  etc.,  94, 
2655. 

Projects.     (8ee  E)it'nmites  and  Plan».) 
lAnner  Willamette. 

By  Maj.  Williamson,  dredging,  to  se- 
cure a  channel  at  least  100  I.  wide  and 
18  f.  deep  from  Portland  to  the  mouth  of 
the  Willamette,  68,  872. 

Willamette  and  Columbia. 

By  Maj.  Michler,  building  a  dam  across 
the  narrowest  part  of  Percy's  Slough ;  esti- 
mate, $5,211.16,  74,  ii,  352;  76,  ii,  736. 
For  improvement  of  the  Lower  Columbia, 
at  St.  Helen's  Bar,  by  dredging,  75,  ii, 
738.  For  improvement  of  tlie  Willamette 
near  the  junction  of  the  Columbia  (1)  by 
building  of  jetties  at  head  of  Willamette 
Slough;  (2)  closing  the  slough  between 
Sauvie's  and  Coon  islands  by  a  dam;  (3) 
a  dam  across  the  entrance  of  Percy's 
Slough  parallel  to  thread  of  river  chan- 
nel; (4)  a  jetty  to  extend  from  lower  end 
of  Percy's  Island,  2,000  f.  in  length,  76, 
ii,  734,  735. 

By  Maj.  Wilson,  1876,  (1)  to  build  a 
dike  from  tlie  upper  end  of  Swan  Island 
to  the  north  snore,  closing  the  north 
channel  and  opening  a  new  channel  on 
the  south  side  of  the  island;  (2)  to  build 
a  dike  across  the  head  of  Willamette 
Slough,  so  the  lower  end  shall  rest  100  f. 
from  shore;  (3)  to  build  a  dike  across  the 

9207—02 82 


Z  A:VD  rOLUmBIA  rivers— Continued. 


head  of  Coon  Island  Slough  and  revet 
the  face  of  the  island;  also  a  dike  across 
from  main  shore  just  above  the  outlet  of 
Columbia  Slough  to  Nigger  Tom's  Island, 
revet  the  sides  of  the  latter,  and  run  a 
dike  from  ita  lower  end  t^)  deep  water  in 
the  Colund)iu;  (4)  to  remove  a  ix)rtion  of 
Warrior  Rock  about  100  f.  back,  and  run 
a  dike  from  the  shore  below  to  receive 
the  water  and  lead  it  through  the  new 
channel  at  St.  Helen's  Bar,  76,  ii,  646- 
651. 

By  Maj.  Wilson,  as  modified  by  Board 
of  Engineers  and  approved  by  the  Chief 
of  Kngineei-8,  for  the  improvement  of  the 
Willamette  and  Columoia  rivers  from 
Portland,  Oreg.,  to  the  sea:  (1)  To  close 
channel  on  the  south  side  of  Swan  Island 
by  a  dike  7.000  f.long,  77,  1021.  (2)  To 
close  Willamette  Slough  by  a  dam  near 
its  head,  except  a  channel  100  f.  wide  in 
the  middle;  tne  sides  of  channel  to  be 
protected  by  cribs,  77, 1028.  (3 )  To  close 
Coon  Islana  Slough  at  its  head  by  a  dike 
running  from  Sauvie's  Island  to  Coon 
Island,  the  fa<*e  of  the  latter  to  be  revetted ; 
construction  of  a  dike  from  Nigger  Tom's 
Island  to  the  main  shore  just  above  the 
mouth  of  Columbia  Slough,  the  face  of 
Nigger  Tom's  Island  to  be  revetted,  and, 
if  necessary,  a  dike  from  its  lower  end 
into  deep  water  in  the  Columbia,  77, 
1023.  (4)  To  construct  two  converging 
dikes  across  St.  Helen's  Bar  on  each  side 
of  the  present  ship  channel,  each  950  f. 
long,  77, 1024. 

The  amount  appropriated  previous  to 
1877  was  $240,365,  77,  1004.  The  Board 
estimated  the  cost  of  the  above-named 
works  at  $298,974,  77,  1019-1025;  80, 
2270. 

In  1879  a  Board  of  Engineers  recom- 
mended the  substitution  of  constructions 
made  of  piles,  fascines,  and  stone  in  place 
of  the  brush  and  stone  previously  recom- 
mended, 80,  2253. 

In  1882  $265,000  had  been  appropriated 
under  this  project,  when  it  was  modified 
to  cover  increased  cost  of  work  and  addi- 
tional constructions  required;  estimate, 
$183,635,  82,  2644;  83,  1998;  84,  2216. 

In  1885  $3(55,000  had  been  appropriated 
under  the  projects  of  1877-82,  when  it  was 
further  modified  to  cover  the  improve- 
ment of  three  shoal  areas  below  Columbia 
City.  Amount  estimated  for  completion 
of  project  in  1885  was$407,000.  86,  2377; 
86,  357,  1940. 

In  1887  the  estimated  cost  of  completion 
was  increased  $68,000,  87,  2516. 

In  1889  the  cost  of  completion  was  in- 
creased to  $350,000  to  provide  for  exten- 
sion of  the  existing  project  to  embrace 
the  permanent  improvement,  by  dredging 
and  contraction  works,  of  Walkers  Islana 
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Bar,  at  a  cost  of  $15,000,  and  PoHt-Offit-e 
Bar,  at  a  cost  of  $50,000,  80,  2575. 

By  Maj.  Handbury,  1891,  to  make  and 
iiiaintHin  a  navigable  channel  fn)m  the 
city  of  Portland,  Orejj.,  to  the  pea,  l)ear- 
ing  a  1.  w.  depth  of  25  f.,  by  dredging 
through  ban*,  closing  chutes,  conntruction 
of  dikes  and  works  of  contraction  and 
dredging;  ewtimate,  $772,4()4,  92,  2860. 

Estimate*  I  cost  of  the  project  to  obtain 
a  25-f.  channel  changed,  as  a  n»snlt  of  the 
survey  of  1899,  to  $2,79(),800,  $175,000  for 
new  dredge,  and  $50,000  for  v(«rly  main- 
tenance, 1900,  4352,  4:555,  4425,  4427. 

Surveys. 

Ixfirer  WUlainetle. 

Examination  bv  Lt.  Heuer.  Report, 
66,  iv,  328. 

Of  Swan  Island  Bar  and  mouth  of  the 
Willamette,  under  direction  of  Maj.  Wil- 
liamson, 1867,  68,  873. 

Of  Willamette  Slough,  bv  F.  H.  West, 
1868,  69,  469. 

Examination  of  Swan  Island  Bar,  1876, 
76,  ii,  647. 

Of  Post-Oifice  Bar  and  mouth  (»f  the 
Willamette,  under  direction  of  Maj.  Wil- 
son, 1876,  78,  137,  1320. 

Of  Swan  Island,  Post-Office  Bar,  and 
mouth  of  the  Willamette,  under  diret*- 
tion  of  Maj.  Wilson,  1877,  78,  137,  1320. 

Lover  Columbut. 

Under  direction  of  Admiral  Vancouver 
of  the  English  navy,  1792,  79,  1866. 

By  Sir  Edward  lielcher,  1839,  79, 
1866. 

This  locality  was  included  in  the  C'oa^st 
Survey,  1868-'70,  78,  1118;  75,  ii,  745. 

Of  St.  Helen's  Bar,  under  direction  of 
Maj.  Robert,  by  F.  H.  West,  1872,  72, 
96.     Resurvey,  1873,  73,  1117,  1123. 

Of  Hog's  Back  Bar,  between  Tongue 
Point  and  WiKxiv  Island,  under  direc- 
tion of  Maj.  Mich'ler,  1874,  74,  117. 

Of  Hog's  Back  Bar,  under  direction  of 
Maj.  Michler,  by  R.  B.  Randall,  1875, 
76,  ii,  742. 


Survevs  of  shore  lines  of  Point  Adams 
and  Sarid  Island,  by  S.  O.  L.  Potter. 
1871-73,  under  direction  c»f  Maj.  Robert. 
Survey  of  1874,  75,  ii,  747. 

Of  bar  at  the  mouth  of  the  Columbia 
River,  under  direction  of  Maj.  Wilson, 
1876,  76,  ii,  651. 

Of  Sand  Island  and  St.  Helen's  Bar, 
umler  direction  of  Maj.  Wilson,  1877,  78, 
137,  1320,  1321. 

WUlanofte  and  Columbia, 

Of  Lower  Willamette,  Willamette 
Slough,  and  Ix)wcr  Columbia,  underdinv- 
tion  of  Maj.  Wilson,  1876,  77, 1001,  lOaS. 
Reiwrt,  77, 1007.  Afethod  of  boring,  77, 
1007.     Method  of  gauging,  77,  1008. 

Of  St.  Helen's  Bar,  79,  1827;  of  Sand 
Island,  79,  1828;  of  mouth  of  Columbia, 
79,  182,  1791;  by  Lt.  Payson,  1878.  lie- 
port,  79,  1869. 

Of  the  Lower  Willamette  ami  Colum- 
bia rivers  with  a  view  to  securing  25  f. 
at  1.  w.  from  Portland  to  the  mouth  of 
the  Columbia,  made,  1891,  under  direc- 
tion of  Maj.  Handbury,  02,  2852. 

Mist»ellaneou8  survevs,  94,  2657;  96, 
:5563;  96,  3259;  97,  3409;  99,  3241. 

New  harbor  lines  approveii  for  Port- 
land, 1900,  1900,  4:i55. 

Examination  and  survey  of  the  I^wer 
Willamette  River  and  Columbia  River 
below  Portland,  and  estimate  of  cost  of 
obtaining  a  25-f.  channel  from  Port- 
land to  the  mouth  of  the  C^olumbia, 
calle<l  for  bv  act  of  Mar.  3,  1899.  Exam- 
ination made  by  Maj.  Fisk,  1899  (report 
favorable),  1900,  4416.  Survey  made, 
1900,  by  Capt.  Langfitt  (see  ProjeCtf), 
1900,  4418. 

Maps. 

List  of  tracings  and  mai>s,  75,  ii, 
759,  789. 

Of  Lower  Willamette  and  Columbia 
rivers,  77,  1006. 

Of  Umatilla  Upper  Rapids,  78.  1330. 

80,  2272;  83,  2008;  85,  2378. 
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Appropriations. 

1871.    $16,000,  71,  97. 

1873,  3,000,  73,  107. 

1874,  7,500,  74,  117. 

1875,  « 25,000,  75,  168,  ii,  765;  76,  ii, 

653. 

1876,  20,000,  76, 115,ii,660;  77, 123. 

1878,  20,000,  78,  138,  1330. 

1879,  12,000,  79,  181,  1334. 

1880,  'M2,000,  80,2277. 

1881,  &  15,000,  81,  2555. 

1882,  ''5,000,  82,  2^58. 

a  Called  97,500,  76,  125,  ii,  77a 


Appropriations — Continued. 
1884,  $10,000,  84,  2229. 
1886,  10,000,  86,  1941. 
1888,  29,000,  88,  2188. 
1890,  11,000,  90,  3063. 
1892,  1 30,000,  92,2837. 
1894,   ft  23, 000,  95,  3693. 

1896,  ft  40,000,  96,  3283. 

1897,  ft  160,000,  97,  3431. 


Total,  448,500 
b  Willamette  and  Yamhill  rivers. 
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Conuneree. 

Rapid  increase  of,  76,  ii,  770;  77, 1035. 

Benefit  of  improvement  to,  79,  i;i33. 

Olxstruction  to  navigation  from  bridge 
at  Portland,  81,  2553;  82,  2656. 

List  of  vessels  on  the  Willamette  route, 
84,  2229. 

Description  of  traffic  through  Willa- 
mette Falls  Canal,  189^).  Commerce 
through  this  region  in  the  future  would 
probably  be  great.     1900,  4373,  4379. 

Contracts. 

1873.  J.  Paquet,  construction  of 
wing  dams,  72,  985. 

1875.  Peter  &  F.  X.  Paquet,  con- 
struction of  wing  dams  and  removal  of 
rock,  76,  ii,  658. 

1877.  Peter  &  F.  X.  Paquet,  wing 
dams  and  rockremoval,  77, 1036.  Grant 
&  Stone,  wing  dams,  77,  1036;  78,  L'JSO. 

IS 78.  J.  Paquet,  removal  of  rock, 
79,  18.%. 

1S§1.  J.  Paquet,  rock  removal,  $7.40 
per  c.  y.,  81,  2553,  2556. 

1896.  Ilonni^s  &  NeltK»n,  construc- 
tion of  snj^  boat,  $4,.s.iO,  97,  3432. 

1898.  Normille  &  Fa8tal)end  and 
McGregor,  lock  and  dam  construction, 
Yamhill  River,  earth  excavation,  rock 
excavation,  piles,  luml)er,  concrete,  stone, 
brush,  $59,918,  98,  3028. 

I>oeuinent8.     (Not  published    in  re- 
ports.) 
Maj.  Williamson's  re|X)rt  of  Dec.  12, 

1870,  71,  901. 

Engineers. 

Chief  of  Engineers.  Re]K)rt4<,  70, 32, 
84;  71,97;  72,96;  73,107;  74,117;  76, 
125;  76,115;  77,  122;  78,  137;  79,  181; 
80,238;  81,  326;  82,  319;  83,  332;  84, 
336;  85,369;  86,  358;  87,  331;  88,  305; 
89,363;  90,  328;  91,  417;  92,  391;  93, 
455;  94,417;  95,465,  468;  96,  404,  406; 
97,506;  98,  504,  505,  510;  99,  591,  599; 
1900,667,675. 

Boa  ri)  of  Enci ineeks.  Board  convened 
at  Portland,  Greg.,  Sept.  18, 1899,  under  S. 
O.  No.  34,  dated  June  19, 1899,  to  consider 
andreport  uponthe  advisability  of  acc^uir- 
ing  the  canal  and  locks  at  \Villamettti 
Falls.  Rer)ort,  1900, 4374.  ( Maj.  W.  H. 
Jleuer,  Capts.  W.  C.  Langlitt  and  W.  W. 
Harts. ) 

Engineers  in  Charge: 

Maj.  R.  S.  Williamson,  1870-71 ;  70, 84. 
Report,  71, 905. 

Maj.  II.  M.  Robert,  1871-73.  Report s 
71,901;  72,984;  73,1119;  74,ii,363. 

Maj. N. Michler,  1873-75.  Reports,  74, 
ii,357;  76,ii,760;  76,ii,634. 

Mai.  J.  M.  Wilson,  1875-78.  Reports, 
76,  ii,  654,661;  77,1026;  78,1325;  79, 
1788. 


Maj.  G.  L.  Gillespie,  1878-81.  Reports, 
79,  1831;  80,2275;  81,2553. 

Capt.  C.  F.  Powell,  1881-84.  Reports, 
82,2654;  83,2038;  84,2226. 

Maj.  W.  A.  Jones,  1884-90.  Reports, 
85,  2424;  86,  1940;  87,  2517,  2518;  88, 
2187;  89,2576,2579. 

Maj.  T.  H.  Handbury,  1890-93.  Re- 
ports, 90,  3061;  91,3368;  92,2835;  93, 
3522 

Maj.  J.  C.  Post,  1894-95.  Reports,  94, 
2659;  95,  3591. 

Capt.  W.  L.  Fisk,  1 85)6-99.  Reports,  96, 
3281,  3309;  97,  3429;  (Maj.),  98,  3026, 
3051;  99,3234. 

Capt.  W.  C.  Lanft:fitt,  IHm. 

Capt.  W.  W.  Harts,  1899-.     lieports, 
1900,  4347,4368,4374. 
Assistants: 

Lt.  W.  H.  Ileuer.     Report,  70,  905. 

R.  A.  IIal)er8ham,  75,  ii,  768;  76,  ii, 
:i34;  78,  1329.  Reports,  79,  1834;  80, 
2278;  81,  2556;  82,  2659. 

J.  II.  Cunningham.     Report,  96,  3314. 

D.  B.  Ogden.     Report,  98,  3029. 

Estlmateg.  ( See  EntimaU'i  and  I^rojecis. ) 
By  Lt.  Heuer,  improvenientof  the  river 

by  wing  damn,  etc.,  $16,000,  71,  909. 
By  Maj.  Wilpon,  construction  of  cut-off 

and  wing  dams,  $39,600;  76,  ii,  656.    For 

the  constrnction  of  cut-off  and  wing  dams, 

rock  removal,  and  repairs,  $80,000,  77, 

10:^5;  78,  1329. 
By  Maj.  Gillespie,  annual  dredging  and 

repaii-s,  $17,500,  79,  1833. 

L.efi;al  proceedlnfiri. 

The  V.  S.  attorney  for  Oregon  is  of  the 
opinion,  in  relation  to  the  Willamette 
Falls  Water  Power  Co.'s  rights,  that  the 
j)rivute  ownership  below  ordinary  h.  w. 
and  all  water  rights  are  held  subject  to  the 
rights  of  the  U.  8.  for  the  benefit  of  navi- 
gation, 1900,  4377,  4407. 

Lei^lslation. 

Acts  of  the  State  of  Oregon  relating  to 
the  conKtruction  of  the  canal  and  locks  at 
Willamette  Falls,  1900,  4412. 

Obstructions.     (See  Comjnerce.) 
Operations. 

l§5a.  450  1.  f.  wing  dams  built,  76, 
ii,  657. 

1871-72.  39  snags  removed;  scraper 
and  snag  boat  built,  72,  985. 

l§7a-73.  .  2,0)01.  f.  wing  dams  buil': 
and  222  snags  removed,  73,  1119. 

1873-74.  360  1.  f.  wing  dams  buil. 
and  479  snags  removed  by  blasting,  74, 
117,  ii,  358,  363. 

1874-75.  900  snags  removed  and 
overhanging  trees  cut,  76,  125,  ii,  760. 

1875-76.  530  1.  f.  wing  dams  built; 
12i  c.  y.  rock  and  707  snags  removed,  76, 
115,  ii,  635,  658. 
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l§7«-rT.  New  snaff  Ixoat  and  4.732 
1.  f.  wing  danis  built;  7\\  c.  y.  rock  and 
901  snags  remove<l,  77, 122,  1033, 1034. 

187T-T8.  100  overhanging  trees  cut, 
' 3,840 1.  f.  wing  dams  Imilt,  and  1,031  snagH 
removed,  78,  137,  1332. 

l§7§-79.  Snag  boat  repaired;  282 
c.y.  rock  and  491  snags  removed,  79, 1832. 

1879-80.  586  snags  remove<i,  700 
L  f.  temporary  wing  dams  built,  and  scrap- 
ing on  six  bars,  80,  2275,  2278,  2288. 

1SI40-§1.  1,121  snags  removed,  600 
1.  f.  wing  dams  built,  scraping  on  l>ars, 
and  497  c.  y.  rock  removed  nv  blasting  on 
Rock  Island  Rapids,  81,  2553,  2557. 

IHH 1-D3.  524  snags  removed ;  scrap- 
ing on  bars,  82,  2655,  2659. 

lMM!sl-§3.  913  snags  removed,  8cra{>- 
ing  on  bars,  and  bank  protection  placed, 
83,  2038. 

1  §83-114.  43  snags  removed,  84, 
2226. 

1884-115.  1,332  snags  removed,  85, 
2425. 

1885-86.  1,192  snags  removeil  and 
200  1.  f.  wing  dams  built,  86,  1940. 

1886-87.  100  1.  f.  wing  dams  built; 
and  40  snags  removed,  87,  2517. 

1888-89.  2,364 1.  f.  of  pile  dike  built; 
1,676  1.  f.  of  bank  revetted;  6,720  c.  y.  of 
bank  excavated  and  810  piles  driven;  825 
snags  remove<i,  89,  2578. 

1889-90.  Snagging  operations  con- 
tinued, 90,  3062. 

1 890-9 1 .  35  snags  and  20  overhang- 
ing trees  removed,  91,  3368. 

1891-93.  577  snags  removed,  92, 
2836. 

1 893-93.  About  1 ,300  logs  and  other 
obstructions  removed,  and  dams  aggre- 
gating 635  1.  f.  in  length  built,  93,  3523. 

1893-94.  Over  1,500  snags  and  other 
obstructions  removed,  and  dikes  aggre- 
gating 1,162  1.  f.  in  length  built,  94,  2660. 

1894-95.  4,300  1.  f.  revetment  work 
constructed,  and  over  1,000  snags,  etc., 
removed,  95,  3592. 

1895-96.  Nearly  1,000  snags,  et<!., 
removed,  96,  3282. 

1 896-9  7 .  Ne w  sn ag  boat  pu  rchased , 
over  1,000  snags,  etc.,  removed,  and  over 
800  1.  f.  (likes  constructed  and  rej)aired, 
97,  3430-3431. 

1897-98.  Over  1,200  snags,  etc., 
removed,  98,  3030,  and  8,378  1.  f.  dams 
constructed,  98,  3031. 

1898-99.  Over  4,000  -snags,  etc., 
removed;  6,530  1.  f.  dams  constructed 
(photographs),  99,  3235. 

1999-1900.  Over  3,000  snags,  etc., 
removed;  1,707  c.  y.  hardpan  blasted 
and  scraped  from  the  channel;  4,783  1.  f. 
dams  constructed,  1900;  4348. 

Ptiyilcal  charaetcrlstfct). 

Described,  71,  906;  75,  ii,  760;  76,  ii, 
654,  661;  89,  2579;  96,  3310. 


Stages  of  water  on  upper  river,  80, 
2279;  81,  2550. 

Description  of  bars,  80,  2281. 

Threatened  cut-off  at  CJorvaliis,  87, 
2518. 

The  river  flows  mostly  l)etween  banks 
which  trave  in  after  freshets,  carrying  in 
stumps,  etc.,  96,  3310. 

List  of  towns  on  the  upf)er  Willamette, 
96,  3319. 

Deflcription  of,  opposite  Salem.  The 
river  denects  to  the  left  about  50°  just  in 
front  of  Salem.    98,  1051. 

Description  of,  in  vicinity  of  Willa- 
mette Falls,  1900,  4374. 

Plans.     (See  Hktimaten  and  ProjecU. ) 

By  Maj.  Wilson,  system  of  locks  and 
dams,  77,  1026. 

Bv  Maj.  Jones,  ])rotection  of  river 
bank  at  Oorvallis  from  a  cut-off.  Esti- 
mate, 114,000.     87,  2519. 

Private  (corporate)  irork. 

Wing  dams  built  by  the  People*s  Trans- 
portation Co.,  71,  906.  Canal  and  kK*ks 
around  the  Falls  of  the  Willamette  built 
by  a  company  aided  by  the  State  at  a 
cost  of  $600,000,  72,  985;  76,  ii,  768. 

Works  of  the  Willamette  Transporta- 
tion Co.  at  Oregon  City,  80,  2281. 

Descrintion  of  canal  and  locks  owned 
by  the  Portland  (leneral  Electric  Co., 
owning  also  the  w*ater  power  of  Willa- 
mette Falls  and  the  land  on  both  banks 
I  of  the  river  in  the  immediate  vicinity. 
Histories  of  the  companies  using  the  falls 
,  for  power.     1900,  4372-4408. 

Projcctu.     {^kie  Estimates  and  PUiuji. ) 

Bv  Maj.  Williamson,  wing  dams,  bulk- 
heads, etc.,  71,  909. 
'      By  Maj.  Robert,  removal  of  snags  from 
channel,  71,  901. 

By  Maj.  Michler,  construction  of  wing 
dams,  the  narrowing,  deepening,  and  ren- 
dering the  channel  more  uniform;  also 
the  removal  of  such  ledges  of  n>ck  and 
bowlders  as  may  be  found  in  the  channel, 
76,  ii,  764. 

By  Maj.  Wilson,  construction  of  6,000  f. 
of  cut-off  dams  and  8,000  f.  of  wing  dank<; 
also  the  removal  of  Bissel's  and  Dove's? 
rocks,  78,  1329. 

The  project  for  the  improvement  of  the 
Upper  Willamette  River  net  ween  Portland 
and  Corvallis,  114  miles,  was  adoptrd  in 
1870,  and  consisted  in  removal  of  snags 
and  the  improvement  of  the  channel  at 
rapids  by  scraping,  removal  of  wreck, 
bowlders,  and  gravel,  and  the  construct  inn 
of  wing  dams,  71,  905;  80,  2284.  From 
1871  to  1877  171,500  was  appropriated, 
78,  1329. 

In  1878  a  project  was  submitted  for  the 
construction  of  cut-off .  and  wing  dams 
above  Corvallis,  the  construction  of  a  new 
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sna^  boat,  and  the  improvement  of  the 
rapids  at  Bissers  and  Dove's  rocks;  esti- 
mate, $80,000,  78,  1329. 

In  1886  an  aggregate  of  $155,500  having 
been  appropriated,  it  was  estimated  that 
$29,000  would  be  required  to  complete  the 
project,  86,  1941. 

In  1889  Maj.  Jones  proposed  the  im- 
provement of  the  reach  oetween  Portland 
and  Oregon  Citv  by  construction  of  a  rip- 
rap dike  6,000  f.  in  length  to  protect  the 
W  illamette  from  the  d^^bris  brought  down 
by  the  Clackamas  River,  and  the  excava- 
tion of  a  channel  with  a  1.  w.  depth  of  8  f. 
and  a  width  of  160  f. ;  estimate,  $60,000, 
89,  2581,  2582. 

By  Capt.  Fisk,  1896,  improvement  of 
the  river  from  Portland  to  Eugene  by  the 
removal  of  ol)9tnictionfl  and  the  building 
of  controlling  works  with  a  view  to  ol)- 
taining  a  depth  of  from  2  to  12  f.  in  vari- 
ous sections  of  the  river;  estimate,  $13 1,697, 
06,3281,  314. 

Nummary  of  different  estimaton  of  cast 
of  lo<*ks  and  dam  at  Willamette  Falls, 
1900,  4379.  Summary  of  different  esti- 
mates of  value  of  works  at  1HJ)9,  1900, 
43S1. 

Boani  of  Engineers,  1899,  could  not 
recommend  the  acceptance  of  the  offer  of 
the  Portland  General  Electric  Co.  to  sell 
itfl  interest  in  the  Willamette  Falls  canal 
and  locks  for  $1,200,000,  believing  that 
$456,000  should  be  the  maximum  sum 
asked  for.  Board  recommended  if  the 
water  rights  of  the  company  could  not  be 
purchased  that  the  General  Government 


should  undertake  to  build  new  works; 
estimate,  $450,000.     1900,  4381. 

Surveys. 

Onlered  by  act  of  July  11,  1870,  70, 
32,  84;  made  bv  Lt.  Heuer,  71,  97.  Re- 
port, 71,  906.  * 

Examination  by  Maj.  Robert,  1872,  72, 
984. 

By  Maj.  Michler,  1876,  76,  ii,  634. 

Examination  and  survey  by  Maj.  WMl- 
pon,  1877-78,  77,  1026;  78,  1326,  1328. 

Miscellaneous  suri'eys,  93,  3523. 

Survey  of  the  river  from  Portland  to 
Eugene  ordered  by  act  of  Aug.  17,  1894, 
made,  1896,  by  Capt.  Fisk  (see  Projects) ^ 
96,  3309. 

Survey  of  the  river  opposite  Salem 
with  a  view  to  constructing  a  revetment 
for  channel  maintenance,  ordere<l  by  act 
of  June  3,  1896,  made,  1897,  by  Maj. 
Fisk  (report  unfavorable),  98,  3051. 

Examination  of  canal  and  locks  at 
Willamette  Falls,  with  a  view  to  their 
condemnation  and  purchase,  ordered  by 
act  of  March  3, 1899,  nwle,  1899,  by  Maf. 
Fisk  (survey  recommended).  Survey 
ordered  ana  Board  of  Engineers  ap- 
pointed (report  favorable  to  purchase  if 
reasonable  price  would  be  accepted,  or  to 
construction  of  new  works  otherwise). 
1900,  4368. 

Maps: 

Of  the  Upper  Willamette,  77,  1034; 
78,  1328. 

98,  3030;  99,  3238. 

PnoTOORAPUs.     99,3238;  1900,4350. 


l¥ILLA]IEETTi:  RIYER,  OREO,  (above  Oregon  City). 


Commeree. 

Description  of,  93,  3530. 

The  aggregate  tonnage  in  1892  amount- 
e<l  to  70,872  t. 

Improvement  of  the  river  above  Ore- 
gon City  recommended,  93,  1^530. 

Ensj^fneem. 

CniKP  OF  Engineers.    Report,  93,  [457. 

Engineer  in  Charge.  Maj.  T.  II. 
Handbury,  1893.     Report,  93,  3529. 

PhyHfeal  eharacterlHlleii. 

Description  of,  93,  3529. 

Rises  in  the  Cascade  Mountains  and 
empties  into  Columbia  River  98  miles 
from  Pacific  Ocean.  For  20  miles  from 
its  mouth  it  is  navigated  by  ocean- 
going boats,  and  for  al)out  175  miles,  at 
certain  seasons,  by  river  craft. 


At  (!xtreme  h.  w.  it  discharges  approx- 
imately 400,000  c.  f.  j)er  sc^cond. 

Oregon  City  is  on  the  right  bank,  25 
miles  alH)vo  the  mouth.  Near  it  the 
stream  has  a  pori>endicular  fall  of  alK)ut 
40  f.,  which  iH  overcome  by  a  series  of 
four  locks  built  bv  the  State  of  Oregon 
about  1873.     93,  3529. 


Private  ivork. 

acteristics. ) 


(See  Physical  char- 


Surveyg. 

Examination  of  the  river  above  Ore- 
gon CMty  ordered  by  act  of  July  13,  1892, 
matle  by  Maj.  Handburv  in  that  year 
(reiwrt  favorable),  93,  3529. 


UriLLAmETTE  RITER,  OREO,  fbelow  Portland). 

River  {lower) ^  Oreg.) 


(See   Columbia 
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WILLAMETTE  RIYER,  OREO.   (Clackamas  Rapl4«,  Rom  Island, 

and  Corvallls  City.) 


Engineers. 

Chief  of  Engineers.  Reports,  9 1 ,  421 ; 
92,  393. 

Engineer  in  Charge.  Maj.  T.  H. 
Handbury,  1892.  Reports,  92,  2840,  2842, 
2844,  2847. 

Physical  characteristics. 

Description  of  the  river  at  Ross  Island 
and  Clackamas  Rapids,  92,  2842,  2844. 

Plans. 

By  Maj.  Handbury,  1891,  formation  of 
a  channel  100  f.  wide  and  14  f.  deep  at  1. 
w.  at  Ross  Island  by  dredging,  closing 


chutes,  and  works  of  contraction;  for  im- 
provement at  Clackamas  Rapids  by  re- 
moval of  the  old  dam  at  the  head  of  the 
rapids,  and  the  construction  of  6,800  L  f. 
'  of  dike  for  the  contraction  and  direction 
of  the  current;  for  improvement  at  Cor- 
vallis  bv  removal  of  snags  and  similar 
obstructions;  estimate,  $138,900,  92,  394. 

Survey. 

Survey  onlered  by  act  of  Sept.  19, 1890, 
made,  1891,  under  direction  of  Maj. 
Handburv  (see  Plans),  92,  2842,  2844, 
2847. 


WILLAHIETTE  river,  OREG.     (Swan  Island.) 


Enm^ineers. 

Chief   of    Engineers.      Report,   91, 
3374. 

Engineer  in   Charge.      Maj.   T.   H. 
Handbury,  1890.     Report,  91,  3374. 


Surrey. 

Examination  ordered  bv  act  of  Sept, 
19,  1890,  made,  1890,  under  direction  of 
Maj.  Handburv  (report  unfavorable), 
91,  3374. 


WIL.L.APyi  RAY  (Shoal water  Ray)  TO  COLURRIA 

GREG. 


Commerce. 

Important,  76,  ii,  674. 

Eng^ineers. 

Chief  OF  Engineers.    Report,  76, 116. 

Engineers  in  Charge: 
Maj.  N.  Michler.     lieport,  76,  ii,  644. 
Maj.  J.  M.  Wilson.    Report,  76,  ii,  672. 

Physical  characi eristics. 

De8cril>ed,  76,  ii,  644,  672. 

Plans. 

By  Maj.  Michler,  1875,  canal  to  connect 


Shoal  water  Bav  with  Columbia  River,  65 
f.  by  11  f.,  witn  a  lock  at  each  end  for 
boats  to  pass  at  ordinarv  high  tides;  esti- 
mate, $529,279;  at  lowrat  1.  w.,  $854,116, 
76,  ii,  644. 

By  Maj.  Wilson,  1875,  canal  for  the  pas- 
sage of  steamers  drawing  10  f.  at  ordinarv 
high  tide;  canal  24,554  f.  long,  and  witli 
locks  at  each  end,  and  for  dredging  chan- 
nel in  Columbia  River  and  Shoalwater 
Bay;  estimate,  $768,185,  76,  ii,  673,  674. 

Survey. 

By  Maj.  Michler,  1875,  76,  116,  ii,  644. 


WIL.L.APA  IIARROR,  \¥ASII.     (Sec^  Bakers  Bay,  Wash.) 

1¥IL.L.APA  (Shoalwater)   RIVER  AlVD   HARROR,  VI^ASU.     (See 

North  River.) 


Appropriations. 

1892,  $18,000,  93,  3404. 
1894,  13,350,  95,  3400. 
1899,    5,000,  99,  3260. 


Total,  $36,350 

Commerce. 

Description  of,  98,  3089. 

The  principal  business  of  the  harbor 
in  1897  was  in  luml)er,  ovsters,  and  fish, 
98,  3089. 

Contracts. 

J  §93.  J.  E.  Howanl,  dike  construc- 
tion— piles,  10  cents  per  1.  f. ;  lumber, 
$11.75  per  M.  f.;  complet-e  bolts,  17  cents 
each;  spikes  and  wire,  3i  cents  per  lb.; 


brush,  $2.45  per  cord;  stone,  56  cents  per 
short  t.  ($4,922.49).  D.  D.  Clarke,  dredg- 
ing, $3  per  c.  y.  ($10,500),  98,  3403. 

1^94.  Rudder  &  Kelley,  removal  of 
logjam  ($2,175),  96,  3401. 

1§95.  C.  O.  Rude,  dredging,  $2.74 
perc.  y.  ($2,192).  Dickinson  &  Co.,  dike 
constniction — piles,  8J  cents  perc.  y. ;  lum- 
ber, $11  |>erMf.;  complete  bolts,  18  events 
ea<!h;  spikes  and  wire,  3J  cents  per  lb.; 
brash,  $2.35  j^er  cord;  and  stone,  60 eent^ 
per  t.  ($2,447.50).     96,  3401. 

Eng^ineers. 

Chief  of  Engineers.  Reports,  85, 
369;  91,  409;  93,  441;  94,409;  95,4ol; 
96,  406;  97,  508;  98,  511,  523;  99,  599: 
1900,  676. 
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WIL.L.APA  (Sh<mlwater)  RITER  AND  HARROR,  l¥ASlI.~Oont'd. 


Enoinbers  in  Charge: 

Capt.  C.  W.  Powell,  1884-85.  Report, 
85,  2420. 

CaptT.W.Symonfl,  1890-95.  Reporte, 
01,  3266,  3268;  93,  3402;  94,  2595;  96, 
3399. 

Capt.  n.  Taylor,  1896-.  Reports,  96, 
3325;  97,  3434;  98,  3058,  3088;  99,  3259; 
1900,  4463. 

R.  A.  Habersham.     Report,  91,  3267. 

A.  J.  McMillan.     Report,  91,  3271. 

J.  M.  Clapp.  Reporte,  93,  3404;  96, 
3327. 

J.  Zuj?g.  Reporte,  93,  3406;  96,  3402; 
96,  3330;  1900,  4465. 

Operationi, 

1  §93-93.  Dike  at  Mailboat  Slough 
completed,  and  about  1,900  c.  y.  dredged, 

93,  3403. 

1893-94.     Al)out  1,300  c.  y.  dredged, 

94,  2596. 

1894-95.  Dredging  in  proere«^  and 
also  construction  and  repair  of  diken,  96, 
3402. 

1895-96.  Work  of  previous  year 
completed,  96,  3326. 

1896-97.  Minor  repairs  made,  97, 
3434. 

1899-1900.  Channel  through  North 
River  jam  cleared;  dikes  in  Willapa 
River  repaired  and  refilled,  1900,  4464. 

Physical  cliaraeterlfitics. 

Description  of,  86,  2420;  91,  3267, 
3270;  93,3401;  98,  3089. 

The  river  empties  into  the  Pacific 
through  Willapa  Harbor,  alx)ut  25  miles 
north  of  the  Columbia  River.  Near  ita 
mouth  it  is  joined  by  the  North  River 
which  flows  at  right  angles  into  it.  Mail- 
boat  Slough  is  a  small  cut-off  channel  in 
the  harbor.    98,  3089. 


Plans.     (See  Projects.) 

Capt.  Powell,  1884,  estimates  $1,500  as 
cost  of  clearing  lower  river  of  snags  and 
similar  obstru(*tions,  but  does  not  con- 
sider such  an  improvement  a  present 
necessity,  86,  2422. 

After  survey  of  Willana  River,  1890, 
Capt.  Symons  proposeil  the  improvement 
of  willapa  River  by  deepening  the  shoals 
so  as  to  secure  a  mmimum  depth  of  8  f. 
at  m.  1.  w.  up  to  Willapa  City,  estimate, 
$31,350,91,  3267,  3269. 

Projects.     {See  Plans.) 

By  Capt.  Symons,  1892,  closing  Mail- 
boat  Slough  by  a  dike  of  piles,  brush,  and 
stone,  and  for  removal  of  a  bad  shoal  in 
the  river  just  below  Willapa  City  by 
dredging;  estimate,  $31,350,  93,  3402. 

By  Capt.  Symons,  1894,  cutting  a  chan- 
nel through  the  log  jam  in  North  River, 
96,  3400. 

In  1897  Capt.  Taylor  estimated  it  would 
cost  $80,000  to  further  improve  the  har- 
l>or,  98,  3090. 

Acte  of  1894  and  1899  authorized  the 
use  of  a  ix>rtion  of  the  funds  for  this  river 
to  clear  a  channel  through  a  jam  in  North 
River,  99,  3260. 

Surreys. 

Ordered  by  act  of  July  5,  1884;  made, 
1884,  under  direction  of  Capt.  Powell 
(report  unfavorable)  (see  Plans),  86, 
2420. 

Examination  of  Shoal  water  Bay  made, 
1890,  under  direction  of  Capt.  Symons 
(report  unfavorable),  91,  3267. 

Survey  of  Willapa  River  ordered  bv  act 
of  Sept.  19, 1890;  made,  1891,  under  direc- 
tion of  Capt.  Symons  (report  favorable) 
(seti  Plants),  91,  3268. 

Survey  of  the  mouth  of  the  river  and 
Maillx>at  Slough  ordered  by  act  of  June 
3,  1896;  made  bv  Capt.  Taylor,  1897  (re- 
port favorable)  (see  I^cjects),  98,  3088. 

Maps.      91,  3268;  96,  3332. 


WILLOW  WLVN,  KY.     (See  Ohio  River. ) 
WILMUVOTOX  HARBOR,  CAL..     (See  San  Pedro  Bay,  Cal) 


Appropriations. 

1871,  $200,000,  71, 

1872,  75,000,  72, 

1873,  150,000,  73, 
1875,  30,000,  76, 

1878,  20,000,  78, 

1879,  12,000,  79, 
1J;80,  35,000,  80, 

1881,  33,000,  81, 

1882,  100,000,  82, 
1884,  50,000,  84, 
1886,  75,000,  86, 
1888,  90,000,  88, 
1890,  34.000,  90, 


88,  99,  939. 

97. 

108. 

122. 

135,  1294. 

178,  1746,  1749. 

2233. 

2469. 

2533. 

2187. 

1940. 

2113. 

2901. 


Appropriations— Continued. 

1892,   $51,000,  92,  2627. 
1896,   50,000,  96,  3182. 


Total,  1,005,000 

Commerce. 

Cost  of  lighterage  very  great,  69,  482; 
71,  943;  74,  ii,  370. 

Rapid  increase  of,  74,  ii,  370;  76,  ii, 
692. 

Advantages  of  improvement,  79, 1748. 

In  1893  the  interests  of  commerce  ap- 
peared to  demand  that  an  interior  basm 
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should  l)e  dredped  between  harbor  hues 
to  a  depth  putlicient  for  anv  vea**el  that 
could  enter  the  liarbor,  93,  32:5(). 

Description  of.  Future  probably  to  be 
very  great     1900,  4198. 

Contracts. 

1873.  £.  M.  Benjamin,  construction 
of  3  700  f.  of  breakwater,  72, 1006;  failed, 
72,'  1006  G.  W.  Prescott  <fe  Co. ,  timber, 
72,  1007.  Benton,  Smith  <fe  Co.,  timber, 
72,  1006. 

1873.    G.  D.  Naffle,  stone,  78,  1131. 

1974.  Mr.  Boscnke.  dredging;  con- 
tract extended  twice,  76,  ii,  693. 

187§.  Mappa  &  Gav,  stone,  79, 
1747,  1749;  annulled,  79;  1747.  T.  B. 
Havs,  stone,  79,  1747. 

1880.  J.  Hackett,  reef  and  Hand  re- 
moval, $3  and  50  centH  per  c.  y.,  respec- 
tively, 81,  2469. 

1881.  Tilford  &  Terkelson  Brothers, 
stone,  $2.50  i)er  t.,  81,  2469. 

1883.  Pacific  Coast  &  Reclamation 
Co.,  reef  and  sand  removal,  $2.49  and  50 
cents  per  c.  v.,  respectively,  83,  1967. 

1885.  K  A.  Von  Si-hmidt,  stone, 
$1.97  per  t,  85,  2336. 

1886.  A.  W.  Von  Schmidt,  dretlg- 
ing,  29A  cents  per  c.  v.,  87,  2430.  E. 
A.  Von  Schmidt,  8tone,>2.23  per  t.,  87, 
2430 

1890.  R.  Axman,  dre<lging,  55  cents 
per  c  y.,  90,  2901.  P.  O'Neil,  rock, 
$2.27  pert.,  91,  2957. 

1891.  A.  A.  Polhamus,  rock,  $2.09 
pert,  91,  2958. 

189a.  P.  O'Neil,  Htonc,  $1.77  per  c. 
y.  ($31,860),  93,  3231. 

Eniflneers. 

Chief  of  Engineers.  Reports,  69, 
64;  71,  98;  72,  97;  73,  108;  74,  118; 
76,  122;  76.  113;  77,  120;  78, 135;  79, 
178;  80,  234;  81,  321;  82,315;  83,327; 
84,  331;  86,  358;  86,  351;  87,  319;  88, 
292,  89,  346;  90,  312;  91,  391;  92,  368; 
93,423;  94,395;  96,433,3268;  96,375; 
97,  486;  98,  471;  99,  551,  553;  1900, 
622,  624. 

Engineebs  in  Charge: 

Maj.  R.  S.  Williamson,  1869.  Report, 
69  479 

Maj.  "g.  H.  Mendell,  1871-86.  Re- 
ports, 71,  939;  72,  1005;  73,  1129;  74, 
li,  369;  76,  ii,  692;  76,  ii,  615;  77,  989; 
78,  1291;  79,  1746;  (Lt.  Col.)  80,  2232; 
81,  2465;  82,  2531;  83,  1966;  84,  2186; 
86,  2333;  86,  1911. 

Maj.  W.  H.  H.  Benyaurd,  1886-95. 
Reports,  87,  2429;  (Lt  Col.)  88,  2111; 
89,  2474;  90,  2900;  91,  2956;  92,  2626; 
93,  3229;  94,  2511,  96,  3268. 

Maj.  C.  E  L  B  Davis,  1896-98.  Re- 
ports, 96,  3181;  97,  3335;  98,  2931. 

Capt.  J  J  Meyler,  1899-.  Reports,  99, 
3158;  1900,  4191,  4194,  4199. 


Assistants  I 

Lt.  C.  B.  Sears.  Reports,  78,  1132; 
76,  ii,  692. 

W.  I.  Smith,  76,  ii.  617. 

A.  J.  Swift    Report,  83,  1967. 

A.  Boschke.     Report,  84,  2187. 

W.  P.  Smith.     Report,  86,  2336. 

Lt  J.  J.  Meyler.     Rt^port,  91,  2958. 

F.  C.  Turner.     Report,  1900,  4209. 

ERtlmatCi.     (See  Pi/iiw  and  Prqjeetf.) 
By  Maj.  Williamson,  breakwater,  $891,- 
959  69    481 

By  e!  a.  Flint,  crib  work,  $627,000, 
69,  484. 

By  Maj.  Mendell,  6,700  f.  of  breakwa- 
ter, 1400,000,  71,  947.  Protection  of  the 
work,  $30,000,  74,  ii,  370.  Completion, 
$100,000,  76,  ii,  617. 

Operatlong. 

1 H  7  l-7d.  830  1.  f.  breakwater  and  8 
wings  built,  72,  1008. 

I»r2-T3.  3,700  1.  f.  breakwater 
built,  18,561  t  stone  deposited,  ?60  1.  f. 
wajshed  away,  120  1.  f.  of  wings  rejmired 
with  stone,  nood  gates  put  in,  350  1.  f.  crib 
and  300  f,  stone  wings  built,  24,000  e.  v. 
gravel  riprap,  78,  108,  1130,  1132. 

l!ir;i-74.  25,778  t  stone  deposited, 
1,680  1.  f.  of  jetties  breakwater  ballasted 
with  stone,  74.  118,  ii,  369. 

1  §74-75.  24,087  c.  y.  dredged,  4,075 
t  stone  de]X)sited,  flood  gates  closed,  head 
of  work  riprapped,  192  1.  f.  crib  wings 
built,  76,  122,  ii,  693. 

1S75-76.  21,888  c.  y.  dredged,  3,610 
t.  stone  deposited,  dredging  by  contract, 
76,  ii,  616. 

1876-77.  11,435  c.  y.  dredged,  3,249 
t  stone  deposited,  stone  and  clay  dredged 
used  to  extend  training  wall,  77, 120, 989. 

1  §  7  7-"#  §.  330 1.  f.  of  the  timberwork 
seriously  damaged  by  teredo  naval  is;  jet- 
ties injured  by  sea;  depth  of  water,  9  f., 
78,  135,  1292. 

l§7§-79.  6,166  t  stone  deposited, 
timber  line  protected  with  stone,  main 
jetty  raided,  extending  west  training  wall, 
filling  crib  groins,  79,  178,  1747. 

1 S  79-§0.  4, 483 1.  stone  deposited  on 
the  harbor  jetties,  80,  2232. 

lWWO-81.  13,242  c.  y.  dredgecl  from 
the  reef,  1,448  t.  stone  delivered  on  jet- 
tics,  81,  2466 

l§8l-§li.  11,492  t  stone  delivered 
and  placed  on  lines  of  work,  repairs  made 
on  970 1.  f.  of  inner  portion  of  timber  jettj', 
wreck  of  ^.  Cooj}er  removed  from  chan- 
nel, 82,  2531,  2532. 

1§§2-§:|.  26,550  c.  y.  hanl  material 
and  1,870  c  y.  sand  removed  from  reef, 
1,313  c.  y.  sand  dredgetl  upon  inner  l)ar, 
83,  1967,  1968. 

18§3-§4.  11,851  c.  y.  dredged  from 
the  channel,  84,  2186. 


REPORTS   OF   CHIEF   OF   ENGINEERS,  U.  8.  ARMY. 


1305 


l¥IE.]M[IIVOTaiV  HARBOR,  CAL..-;Continned. 


1884-85.  5,284  t.  Btone  delivered 
and  placed  in  the  work,  86,  2!^4. 

1885-86.  12,011  t.  stone  delivereil 
in  east  jetty,  extending  same  280  f.,  86, 
1913. 

1887-88.  8,198  t.  stone  delivered  in 
west  jetty,  dredging  of  inner  channel  l)e- 
gun,  88,  2112. 

1888-89.  Part  of  jetty  on  east  side 
of  the  harbor  raised  and  strengthened, 
repairs  to  plant,  89,  2475. 

1889-90.  13,498  c.  y.  dreilged  from 
inner  channel,  90,  2901. 

1890-91.  62,295  c.y.dre<lged,  15,123 
t.  stone  delivered  in  went  iettv,  91,  2957. 

1891-93.  21,309 1.  of  nx-k  deposited 
in  extending  east  jetty  and  in  strengthen- 
ing west  jetty,  92,  2626. 

1893-93.  7,458 1.  of  stone  placed  in 
the  eaBt  jetty,  93,  3229. 

1893-94.  12,385  t.  of  stone  platted 
in  the  east  and  the  west  jetty,  completing 
jetty  construction,  94,  2511,  2512. 

1894-95.  A  new  chart  of  the  ap- 
proved harbor  lines  made  to  repla<'e  first 
chart,  96,  3268. 

Physical  characterlntles. 

Description  of,  71,  994;  94,  2512;  96, 
3269;  1900,  4197,  4199,  4207. 

Current  observations  were  made  in 
1893-94,  94,  2512. 

Plans.     (See  Estimates  and  Projects.) 

By  Maj.  Williamson,  improvement  of 
Wilmington  Harbor  by  closing  two 
sloughs,  and  to  build  an  artificial  bank  of 
stone  or  granite  on  the  southern  end  of 
Rattlesnake  Island,  69,  480. 

By  E.  A.  Flint,  7,000  f.  of  breakwater, 
crib  work  filled  with  stone,  69,  4K],  484. 

Projects.     (See  Estimates  and  Plans. ) 

By  Lt.  Col.  Mendell,  1871,  prottH'tion 
of  harbor  and  channel  entrance  at  Wil- 
rain^n  by  constniction  of  6,700  1.  f. 
of   timber   and  stone  breakwater;  esti- 


mate, $400,000,  71,  947.  Protection  of 
work,  $30,000,  74,  ii,  370.  Completion, 
$100,000,  76,  ii,  617;  80,  2232. 

By  Lt.  Col.  Mendell,  1881,  increase  in 
channel  depth  from  10  f.  to  15  f.  at  1.  w. 
by  excavation  of  the  reef  to  a  width  of 
400  f.,  extension  of  jettias  beyond  Dead- 
mans  Island  in  the  Bay  of  San  Pedro  to 
A  depth  of  18  f.,  excavation  of  sand 
l)etween  jetties,  and  the  elevation  of 
existing  works  to  2  f.  al)ove  h.  w. ;  esti- 
mate, $2<)1,766,  81,  2467;  86,  1912. 
Causes  for  increased  cost,  86,  2335,  2336; 
86,  1913.  From  1871  to  1886,  inclusive, 
$780,000  has  been  appropriated ;  estimated 
cost  of  completion  of  project,  $175,000, 
86,  1914;  87,  2430. 

By  Lt.  Col.  Benyaurd,  1894, 18-f.  chan- 
nel; estimate,  $392, 725.  Congress  appro- 
priated $50,000,  but  provided  that  no  work 
should  be  done  if  harbor  of  refuge  w^ould, 
on  recommendation  of  Board  of  Engi- 
neers, be  constructed  at  San  Pe<lro,  96, 
3272;  96,  375. 

Capt,  Meyler  estimated,  1900,  it  would 
cost  $2,159, 100  to  improve  the  harbor  fur- 
ther, or  $550,000  for  the  first  three  years 
after  commencing  the  work,  1900,  4206. 

Surreys. 

Included  in  the  Coast  Survey,  1859, 
69,  479,  483. 

By  Maj.  Williamson,  1868,  examina- 
tion, 69,  479;  71,  98. 

By  Mr,  White,  1871,  71,  944. 

By  Lt.  Seare,  1874,  74,  ii,  369. 

Plydrographic  survey  of  harbor  made, 
1888,  under  direction  of  Lt.  Col.  Ben- 
yaurd, 88,  2112. 

Miscellaneous  sur\'eys,  etc.,  98,  3230; 
94,  2512. 

Examination  and  survey  ordered  by 
act  of  Mar.  3, 1899,  made,  1900,  by  Capt 
Meyler  (report  favorable  after  examina- 
ti(m;  after  survey  it  was  advised  to  defer 
improvement)  {aee  Projects) ,  1900,4192, 
4209. 


WIL.MIIVOTON  HARBOR  (Christiana  River),  DEL. 


Appropriations. 

1836-38,  $32,356,  70,  426. 

1870,  15,000,  70,  71;  71,  78,  088. 

1872,  10,000,  72,  76,  779;  73,  80, 

865. 

1873,  6,000,  73,  81,  866;   74,   ii, 

136. 

1874,  6,000,  74,  91,  ii,  136;  76,  ii, 

178 

1875,  10,000,  76,  97,  ii,   178;   76, 

269. 

1876,  16,000,  76,  59,  270;  77,  2(i0. 

1878,  7,000,  78,  (K),  436. 

1879,  3,500,  79,  72,  441. 

1880,  10,000,  80,  58<k 

a  To  inchulo  a  sim'rv 
b  15,000  to  bo  iis«'«|  f.  r 


Appropriations — Continued. 
1881,        $50,000,  81,  771. 

50,000,  82,  758. 

25,000,  84,  826. 

18,750,  86,  858. 

30,000,  88,  740. 

30,000,  90,  919.    - 

40,000,  92,  947. 
«  25,000,  96,  1111. 
»  20,000,  96,  943. 
205,846,  99,  1371. 

45,000,  99,  1371. 
200,000,  1900,  1628. 


1882, 
1884, 
1886, 
1888, 
1890, 
1892, 
1894, 
1896, 
1898, 
1899, 
1900, 


Total,  855,452. 

of  rhristiana  River. 
iipprr  Cliristiana  River 
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Commerce. 

In  ISiMiit  was  estimattHl  that  the  total 
annual  trade  of  Wilmin^rton  amounted  to 
l^'iO,  254,087,  96,  976. 

DeHcription  of,  96,  1149;  96,  976. 

Contraetfi. 

1871.  S.  P.  ShdlKJurne,  drtHlprinj?,  3.'] 
cents  per  r.  y.,  71,  6S9.  American 
Dre<lging  Co.,  removing?  nn-k,  71,  689. 

Ift7d.  American  r)re<lginj?  Co.,  re- 
moving rock,  J5r)0  i)er  c.  y. ;  dre<ljfing,  25, 
32,  and  37  ct^nta  perc.  v.,  73,  867. 

1§73.  Amencan  ftnedging  Co.,  re- 
moving rcK'k,  $37.50  per  c.  y.,  74,  ii,  137. 

1S74.  American  Dredging  Co.,  re- 
moving rock,  $40  j)er  c.  y.,  76,  ii,  181. 

1875.  American  Dreilging  Co.,  re- 
moving rock,  $38  per  c.  y.  W.  II.  Beard, 
dre<lging,  15i  centw  perc.  y.     76,  ii,  181. 

1878.  R  B.  Colton,  dre<lging,  9i 
'cent«  per  c.  y.  T.  Cuming,  removing 
rcK;k,  $:^  i>er  c.  y.     79,  442. 

1870.  T.  tJuming,  rock  n»moval, 
$28.50  jK^rc.  y.,  80,  587. 

1 8  80.  National  Dredging  Co. ,  dreilg- 
ing, 24  {'(f  centfl  j)er  c.  y.,  81,  771. 

1881.  I.  Neveling  &  Son,  jetty  con- 
Ptruction.  National  Dredging  Co. ,  dredg- 
ing, 31  centw  per  c.  y.  82,  760.  Dela- 
ware and  Chesapeake  Improvement  Co., 
dredging,  29 J  centa  per  c.  y.,  83,  620. 
I.  Neveling  &  Son,  jettv  construction,  88, 
621. 

188'1.  I.  Lunt,  jetty  construction, 
86,  870.  American  Dre<lgingCo.,  <ire<lg- 
ing,  17  cent*<  per  c.  v.,  86,  871. 

1887.  National  Dredging  Co.,  dreilg- 
ing, 12  cent.M  |)er  c.  v.,  87,  829. 

1889.  National  Dreilging  Co.,  dredg- 
ing, 14  centa  per  c.  y.  I.  Lunt,  jettv  re- 
pair.    90,920. 

1891.  Atlas  Drtnlging  Co.,  dre<lging, 
8  centa  per  c.  v.,  91,  1137. 

1892.  Atlas  Dreilging  Co.,  drc<lging, 
13yo  centa  per  c.  y.,  p.  m.;  rock  removal. 


$14j)erc.  v.,  p.  m.,  93,  1195. 

1895.  'Atla    -       - 
96,  942. 


laM  DredgingC'O.,  dre<lging, 


1896.  Atlaa  Dredging  Co.,  drt^lging 
23  centa  ])er  c.  v.,  p.  m.,  97,  1253. 

1897.  Atlas  Drwlging  Ci).,  drc<lging, 
17,^,,  cents  ]>erc.  v.,  p.  ni.,  97,  1253. 

1898.  J.  J.  Fitzpatrick,  rock  re- 
moval, $7.13  i)er  c.  y.  The  New  York 
Dredging  Co.,  dredging,  12/^  centa ]>erc. 
v.,  p.  m.     99,  1372. 

1899.  B.  T.  Collins,  jetty  construc- 
tion, Brandvwine  River,  $7,310.80; 
(Christiana  River,  $33,512.  Sanford  <fe 
Brooks  Co.,  repair  and  extension  of  jettv, 
Christiana  River,  $31,100.  Bowers  Hy- 
draulic Dredging  Co.,  cireilging,  105  cents 
l)er  c.  y.,  p.  m.     1900,  1629,  1630,  1631. 


Eiiiineers. 

CnrEF  OF  Enginkebs.  Reports,  70, 71; 
71,  78;  72,  76;  78,  80;  74,  91;  76,  96: 
76.58;  77,53;  78,60;  79,  72;  80,94,98; 

81,  122;  82,  120;  83,  120;  84,  130;  85, 
127;  86,  124;  87,  87;  88,  87;  89,  103; 
90.  93;  91,  119;  92,  120;  93,  129;  04, 
118;  96,  134,  150;  96,  122,  137;  97, 155: 

98,  159;  99,  182;  1900,  208. 

BoARiiH  OF  Engineers: 

For  river  and  harbor  improvements. 
Reports,  81, 775;  82,  765.    (See  Projerls. ) 

Commission  constituted  bv  S.  O.  No.  66, 
at  Philadelphia,  Pa.,  June"  18,  1891,  to 
consider  and  report  upon  the  improve- 
ment of  Wilmington  Harbor.  Rief*ort, 
91, 1138.  (Col.  ifoaston,  Maj.  Raymond, 
and  L.  Y.  8(^hemerhorn,  C.  E.) 

Convened  at  Wilmington,  Del.,  by  S.  O. 
No.  35, 1895,  to  ix)nsider  anil  re^x>rt  upon 
the  8ubje<'t  of  a  proposed  flushing  luisin 
at  the  mouth  of  the  Christiana  River. 
Report,  96, 992.  (Col.  P.  C.  Haina,  Majs. 
C.  W.  Raymomi  and  C.  E.  L.  B. 
Davis. ) 

Conveneil  at  Wilmington,  Del.,  by  S.  O. 
No.  30,  18tM?,  to  consider  and  report  upon 
a  plan  of  improvement  of  Wilmington 
Harl)or  and  C-hriatiana  River,  Del.  Re- 
port, 97,  1255.  (Col.  P.  C.  Haines,  Majs. 
C.  J.  Allen  and  C.  W.  Raymond.) 

Engineers  in  Charge: 

Lt.  Ci»l.  I.  C.  Woodruff,  1870;  70,  71. 
Report,  70,  425. 

Lt.  Col.  J.  D.  Kurtz,  1870-77.  Report*?, 
71,  688;  72,  778;  73,  865;  74,  ii,  136; 
76,  ii,  178;  76,  269;  77,  260. 

CaptW.  Ludlow,  in  temporary'  charge, 
1877;  78,  430. 

C^l.  J.  N.  Macomb,  1877-82.  Reports, 
78,  435;  79,  441;  80,  585;  81,  769,  771; 

82,  761. 

Capt.  W.  Ludlow,  1882-83.  Reixjrt, 
82   756  758 

Lt.  Col.  (t.  W^eitzel,  188^-84.     Report, 

83,  620. 

Maj.  W.  H.  Heuer,  1884-85.     Report, 

84,  826. 

W.  F.  Smith,  U.  S.  agent,  1885  — . 
Reports,  86,  869;  86,  857;  87,  827,  88, 
739;  (Maj.),  89,  881;  90,  917;  91,  1136; 
92,  946;  93,  1194;  94,  870;  96,  1110, 
1147;  96,  941,  973;  97,  1250;  98,  1145; 

99,  1369;  1900,  1626. 

Assistants: 

Capt.  M.  R.  Brown,  71,  77;  72,  74: 
73,  79;  74,  90;  76,  95;  76,  58. 

Capt.  W.  Ludlow,  77,  52. 

T.  Valentine.  Reports,  78,  435;  84, 
826. 

J.  H.  Dager.     Report,  83,  621. 

A.  Stierle.   Reports,  96, 1148;  96, 978. 
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Estimates*     (See  Plans  and  Projects. ) 
By  Lt  Col.  Woodruff,  1870,  dredgitag, 

$40,000,  70,  427. 
By  Lt.   Col.  Kurtz,    1870,    removins: 

rock,  dredging,  and  surveys,  $83,000,  74, 

ii,  137;  76,  ii,  179;  76,  270. 
Bv  Col.   Macomb,  1879,  to  complete 

existing  project,  $10,000,  79,  441. 


I 


Operations,  a 

1870-71.     Dredging,  71,  688. 

l§71-73.  Dredging  about  39,000  c. 
.  of  sand  and  mud;  28  c.  v.  rock  removed 
y  blasting,  72,  779. 

l§73-73.  24,066  c.  y.  remove<l  bv 
dredging,  78,  80,  865. 

1 8 73-74.  35  c.  y .  rock  removed,  74, 
ii,  136. 

1874-75.  240  c.  y.  solid  rock  re- 
moved bv  blasting,  76,  96,  ii,  178. 

19  75^70.  105  c.  y.  solid  rock  and 
30,077  c.  y.  mud  and  gravel  removed,  76, 
269. 

1876-77.  88,000c.  y.  mud  removed; 
removal  of  rw^k  in  progresf,  77,  53,  260. 

1877-78.  Removal  of  rock  l)elow 
Third  street,  and  dre<lging  l)etween  Iron 
Company's  wharf  and  Brandywine 
Creefc,  giving  depth  of  13  f.  and  12  f., 
respectively,  78,  60,  435. 

1878-79.  Dredging  mud  and  re- 
moval of  rock,  70,  72,  441. 

1 8  79-80.  70  c.  y.  rock  removed,  80, 
586. 

1889-81.  35,630  c.  y.  mud  dredge<l, 
completing  project  of  1871,  81,  769. 

1881-82.  38,290  c.  y.  dredged; 
work  on  jetty  begun,  82,  757. 

1882-83.  1,100  1.  f.  of  jetty  com- 
pleted; 120,678  c.  y.  dredged,  83,  620. 

1883-84.  700  c.  y.  stone  filling 
placed  and  1,420  1.  f.  stone  pavement 
laid,  84,  826. 

1884-85.  9,571  c.  y.  dredged;  jetty 
raised  for  entire  length,  86,  870. 

1885-86.  Sunken  crib  removed; 
light-house  whar\'es  removed;  3,650  c.  v. 
dredged,  86,  857. 

1886-87.  168,787  c.  y.  dredged 
under  contract,  87,  827. 

1887-88.  Dredging  under  contract 
witti  American  Dredging  Co.  completed, 
88  739. 

1889-99.  165,214  c.  y.  dredginl;  re- 
pairs made  to  jetty,  00,  918. 

1899-91.  235,340c.  v.  dreilge*!,  01, 
1136. 

1891-92.  67,645  c.  y.  dre<lged,  02, 
946. 

1892-93.  About  73,000  c.  y.,  {).  m., 
dredged;  467  c.  v.,  p.  m.,  rock  removed, 
03,  1194. 


1893-94.  85,411  c.  y.,p.  m., dredged; 
217  c.  y.,  p.  m.,  rock  removed,  04,  870. 

1895-96.  24,474  c.  y.  dredged,  06, 
942. 

1896-97.  14,647  c.  y.,  p.  m.,  dredged 
from  Christiana  River,  2  wrecks  removed, 
07,  1250;  and  5,676  c.  y.,  p.  m.,  dredged 
from  Wilmington  Harbor,  07,  1251. 

1897-98.  108,480  c.  y.,  p.  m., 
dredged,  08,  1146. 

1898-1900.  3,635  c.  y.,  p.  m.,  rock 
removed ;  pile  and  stone  jetty,  at  mouth 
of  the  Brandywine  River,  completed; 
construction  of  jetty  on  south  side  of  the 
mouth  of  the  Christiana  River  in  progress; 
jetty  on  north  side  of  the  mouth  of  the 
river  bcMug  repaire<l;  terminal  crib  being 
built,  and  some  dredging  done,  00, 1370; 
1000,  1626,  1627. 

Physical  eliaracteiistics. 

Described,  70,  427;  71,  688. 

DescTiption  of  harbor  and  Christiana 
River,  05.  1149;  06,  978.  Fresh  water 
inflow,  fall  of  the  tides,  and  annual  de- 
posits in  the  Christiana  River,  06,  974, 
976. 

Plans.     (See  Estimates  and  Projects.) 

By  commission,  1891,  permanent  im- 
provement of  the  harbor  by  (1)  altering 
the  sewerage  system  of  Wilmington  so  as 
to  prevent  the  dischai^  of  solid  matter 
into  Christiana  River;  (2)  rectifying  the 
channel  at  the  mouth  oi  tne  river  by  the 
construction  of  1,400  1.  f.  of  earth  arid 
stone  jetty  and  1,200  1.  f.  of  pile  and  stone 
dike  on  the  south  side  of  the  entrance; 
(3)  rectification  of  the  channel  at  the 
junction  of  the  Brandywine  and  Chris- 
tiana by  the  construction  of  600  1.  f.  of 
h.  w.  dike;  (4)  by  dredging  a  channel  150 
f.  wide  and  15  f.  deep  at  m.  1.  w.  from  the 
mouth  to  the  Pulp  Works;  (5)  the  chan- 
nel thus  excavated  to  be  maintained 
either  by  further  dredging  or  the  con- 
stniction  of  a  flushing  reservoir.  Total 
estimated  cost  of  improvement,  exclusive 
of  the  reservoir,  $192,000,  or  inclusive  of 
the  same,  $392,000.     01,  1138,  1159. 

Projects.  (See  Estimaies  Kn^  Plans,) 
By  Lt.  Col.  Kurtz,  1870,  securing  chan- 
nel m  Christiana  River,  from  100  to  200  f. 
wide  and  12  f.  deep  at  1.  w.,  bv  dredging 
and  blasting;  estimate,  $83,000,*74,  ii,  137. 
Increased  by  Col.  Macomb,  1879,  to  $93,- 
000, 70, 441 .  C-ompleted  at  a  cost  of  $83,- 
500,  81,  769. 

By  Col.  Macomb,  1881,  construction  of 
I  jetty  at  harbor  entrance,  dredging  15-f. 
:  channel  from  entrance  to  Pulp  Works, 
j  and  12-f.  channel  from  thence  to  Delaware 
i  R.  R.  Bridge;  estimate,  $175,551,  81,770, 


a  Prior  to  1K70  coTifinwl  ii)  dredginj?;  suspended  since  1840,  70,  426. 
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774.  Increased,  1883,  by  Lt.  Col.  Weitzel 
to  $191,384,  for  a  channel  150  f.  wide  and 
15  f.  deep  from  mouth  to  Delaware  R.  R. 
Bridge,  88,  622.  The  project  was  modi- 
fied m  1884,  providing  for  an  additional 
height  to  the  iettv  of  4  f.  and  to  ex- 
tend it  322  f.  in  length,  89,  882;  91, 
1136. 

By  Maj.  Smith,  U.  S.  agent,  1895,  dredg- 
ing a  channel  3  f.  deep  at  1.  w.  and  25  f. 
wide  from  Churchmans  bridge  to  Smalley  a 
bridge,  97, 1250. 

By  Board  of  Engineers,  1896,  construc- 
tion of  a  jetty  at  the  south  side  of  the 
month  of  the  Christiana  River,  as  recom- 
mended by  the  commission  of  1891;  rec- 
tification of  the  channel  of  the  Christiana 
River  at  the  mouth  of  the  Brandy  wine  by 
a  jetty  on  the  north  side  of  the  entrance 
to  the  latter;  and  necessary  dredging  to 
give  a  channel  of  21-f.  depth  at  m.  I.  w. 
from  the  mouth  to  the  upper  line  of  the 
pulp  works,  with  a  width  of  500  f.  at  the 
mouth,  graduallv  narrowing  to  300  f.  at  ■ 
Third  street  bridge,  continuing  thence  to 
Market  street  bridge;  estimate,  $377,542, 
97,  1259.  In  1897  Maj.  Smith,  U.  S. 
agent,  estimate<l  the  cost  of  rock  removal 
not  provided  for  by  the  above  board 
would  be  $99,083,  97,  1251. 


Snrreyfc. 

By  Maj.  H.  Bache,  1836, 70, 426. 

Under  direction  of  Lt.  Col.  Woorlroff, 
l)y  A.  B.  Sears,  1870,  70,  426. 

Under  direction  of  Lt.  Col.  Kurtz,  1874, 
74,  ii.  136. 

Under  direction  of  Col.  Macomb,  1S7S- 
79,  79,  441. 

From  mouth  of  river  to  Delaware  R.  R. 
bridge  ordered  by  act  of  Mar.  3, 1879, 80, 
98;  made,  1880,  imder  direction  of  Col. 
Macomb,  81,  771. 

Examination  of  the  pier  at  the  month 
of  the  Christiana  River  made  in  1893  by 
Maj.  Smith,  U.  S.  M^ent,  98,  1194. 

Examination  of  Christiana  River  above 
Wilmington  ordered  by  act  of  Aug.  17, 
1894,  made  under  the  direction  of  Maj. 
Smith,  U.  S.  agent,  1894  (report  favor- 
able), 96,  1148. 

Survey  of  Christiana  River  and  Wil- 
mington Harbor  with  a  view  of  obtaining 
a  depth  of  21  f .  ordered  by  act  of  Aug.  17, 
1894,  made  under  the  direction  of  Maj. 
Smith,  U.  S.  agent,  1895  (report  favor- 
able) (see  Pro;Vrte),  96,  973. 

Survey  made  of  the  river,  1897-98,  by 
Maj.  Smith,  U.  S.  agent,  98,  1146. 

Maps.  Detail  of  north  jetty,  82,  767; 
87,  828. 


W1L.1IIIIVGTON,  N.  C.     (See  Cnpe  fear  River.) 


HTILSOM  HARBOR,  N.  \. 


Appropriations. 

1875,   $10,000,  75. 

10,000,  76, 

10,000,  80, 

10,000,  81, 

10,000,  82, 

10,000,  86, 

5,000,  88, 

5,000,  96, 

^,oOU,  99, 


1876, 
1880, 
1881, 
1882, 
1886, 
1888, 
1896, 
1899, 


58. 

110. 

2205. 

2431. 

2442. 

1885. 

2a58. 

3125. 

3130. 


Total,      72,500 

Commerce. 

Importance  as  harbor  of  refuge,  78, 392. 

Benefits  of  improvement,  68,  289;  73, 
391. 

Description  of,  97,  3127. 

About  the  only  business  of  the  place  is 
the  excursion  traffic,  97,  3127. 

Contracts. 

1§75.  F.  A.  Seymour,  material  and 
labor,  75,  323,  326;  76,  ii,  574.  II.  J. 
Mowry,  dredging,  17  cents  per  c.  y.,76, 
323,326;  76,  li,  574. 

1877.  H.  J.  Mowry,  dredging,  78, 
1271. 

1§81.  W.  D.  Taylor,  iron;  W.  J. 
Harris,    materials    and    labor;    W.    E. 


Ilingston,  materials  and  labor;  W.  D. 
Taylor,  iron,  81,  2433. 

188a.  A.  J.  Packard,  iron;  W.  J. 
Harris,  pier  extension,  83,  1940. 

1886.  ii.  Elias  &  Bro.,  timber;  M. 
S.  Vosburgh,  stone,  87,  2366. 

1889.  McCollum  &  Lee,  dredging, 
20  cents  per  c.  y.,  89,  2397. 

Documents.  (Not  published  in  re- 
ports.) Ex.  Doc.  62,  33d  Cong.,  Ist 
8es8.,68,48. 

Eniiflneers. 

Chief  of  Enginbbbs.  Reports,  68, 48; 
78,  49;  75,  58;  76,  110;  77,  117;  78, 
135;  79, 175;  80,  230;  81,  316;  82,  310; 
88,  318;  84,  322;  85,  346;  86,  341;  87, 
306;  88,  280;  89,331;  90,300;  91,376; 
92,  355;  98,  408;  94,  382;  96,417;  96, 
375;  97,471;  98, 463;  99, 543;  1900,612. 

Engineers  in  Charge: 

Lt.  Col.  C.  E.  Blunt,  1868.  Report,  68, 
288 

Maj.  J.  M.  Wilson,  1873-75;  73,  391; 

75,  323. 

Maj.  W.  McFarland,  1875-83.    Reports 

76,  ii,  574;  77,  975;  78, 1271;  79, 1725; 
(Lt.  Col.)  80,  2205;  81,  2430;  82,  2437. 
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Lt.  Col.  H.  M.  Robert,  188^-86.  Re- 
ports, 83,  939;  84,  2133. 

Oapt.  E.  Maguire,  1885-86.  Reports, 
85,  2268:  86,  1885. 

Capt  C.  F.  Palfrey,  1886.  Report,  87, 
2366. 

Capt.  F.  A.  Mahan,  1886-90.  Reports, 
87,  2366;  88,  2057;  89,  2395. 

Maj.  A.  Stickney,  1890-92.  lieporta, 
90,  2842;  91,  2891. 

Maj.  E.  H.  Ruffner,  1892-95.  Reports, 
92,  2534;  93,  3114;  94,  2448;  95,  3168. 

Maj.  T.  W.  Symons,  1896-98.  Reports, 
96,  3125;  97,  3126;  98,  2795. 

Capt.  G.  D.  Fitch,  1899-.  Reports,  99, 
3129;  1900.  4161. 

ASSIOTANTS: 

J.  S.  Lawrence.     Report,  73,  391. 
J.  C.  Quintus.     Report,  95,  3169. 

Estimates.     (See  Flans  and  Projects. ) 
By  Lt  Col.  Blunt,  1868:    Ist  project, 

$155,000,  68,48,288;  2d  project,  $50,000, 

68.  289. 
By  Maj.  Wilson,  1873,  $90,000,  73, 392; 

75.  324;  76,  ii,  575,  576. 
By  Maj.  McFarland,  1877,  additional 

for  dredging,  $10,000,  77,  975. 

Operations. 

1§ 74-75.  Dredging  4,326i  c.  y.,  75, 
324 

1875-76.  West  pier  extended  601.  f.; 
east  pier  extended  30  1.  f . ,  77,  975. 

1877-78.  West  pier  extended  120 
1.  f.;  14,302  c.  y.  dredged,  78,  131,1271. 

l§7§-79.     Superstructure    of     east 

Eier  rebuilt,  79,  1725.  Old  west  pier 
reached  in  fall  of  1876;  a  sand  and  gravel 
barrier,  extending  from  pier  to  pier, 
formed  in  consequence,  rendering  the 
harbor  worthless  until  its  removal,  77, 
975 

l§Sl-§2.  West  pier  extended  302 
1.  f.  and  east  pier  213  f.  82,  2437. 

18§3-§3.  90 1.  f.  of  pier  work  placed 
in  extension  of  the  west  pier;  3,473  c.  y. 
dredged  from  channel,  83,  1939. 

l§§3-84.  West  pier  extended  30  f. 
and  east  pier  120  f.,  84,  2133,  2134. 

188  7-88.  80  f .  of  east  pier  rebuilt  by 
hired  labor,  and  minor  repairs  made  to 
^ast  and  west  piers,  88,  2057. 

188  8-89.  Construction  of  stone  pro- 
tection begun;  150  1.  f.  of  west  pier  re- 
built; 24,930  c.  y.  dredged,  89,  2397. 

1891-93.  Repairs  to  lake  end  of 
west  pier,  92,  2534. 

1896-97.  24,025  c.  y.  dredged,  and 
piers  repaired,  97,  3127. 

1899-1900.  10,036  c.  y.  dredged; 
east  and  west  piers  repaired,  1900,  4162. 


Phjrsieal  charaeterlstles. 

General,  of  Twelve-Mile  or  Wilson's 
Creek  73  391. 

Harbor  bottom,  73,  392;  76,  ii,  575. 

Description  of,  93,  3115;  95,  3169. 

The  channel  believed  to  be  unstable; 
it  fills  in  quite  rapidly  with  sand  driven 
in  by  storms,  97,  3127. 

Plans.     (See  Estimak's  and  Projects. ) 

1852.  Plan  of  improvement  submit- 
ted, 75,  323. 

By  Lt.  Col.  Blunt,  1868,  in  case  the 
Niagara  Ship  Canal  should  end  here;  2 
parallel  piers  of  1,000  I.  f.  in  length,  and 
dredging  to  14  f.  of  water;  estimate,  $155,- 

000,  68,  288,  289. 

Private  (corporate)  ivork. 

About  $26,000  expended  by  private  en- 
terprise. In  1846  a  company  constructed 
2  jiarallel  piers,  150  f.  apart,  extending 
360  f.  into  the  lake;  540  1.  f.  of  wharfing, 
and  also  purchaseil  a  dredge,  68,  48;  73, 
391;  75,  323;  76,  ii,  575. 

Projects.    (See  Estimates  and  Plans. ) 

By  Lt.  Col.  Blunt,  extension  of  each 
pier  400  1.  f.,  and  dredging;  estimate, 
$50,000,  68,  288,  289. 

By  Maj.  Wilson,  1873,  extension  of 
both  piers  to  12  f.  of  water,  repairs  and 
dredging;  estimate,  $90,000,  73,  392;  75, 
58,  323;  76,  ii,  575,  576.  A  transfer  of 
the  old  piers  to  the  United  States  neces- 
sary before  beginning  oj)eration8,  73, 
393. 

By  Lt.  Col.  McFarland,  1877,  dredging, 
increasing  the  estimate  to  $100,000,  77, 
975. 

From  1875  to  1886,  inclusive,  $60,000 
had  been  appropriated,  87,  306. 

By  Capt.  Fiteh,  1899,  applying  appro- 
priation of  1899  to  maintenance,  pier  re- 
pairs, and  redredging  a  10-f.  channel  60 

1.  wide,  extreme  1.  w.,  90,  3130. 

§nrvejrs. 

Directed  by  Maj.  Turnbull,  1852,  75, 
323;  76,  ii,  575. 

Directed  by  Lt.  Col.  Blunt,  1868,  68, 
48. 

Directed  by  Maj.  Wilson,  made  by  J.  S. 
Lawrence,  1873,  73,49,391;  75,323;  76, 
ii,  575. 

Memoranda  of  soundings,  73,  392;  75, 
323;  76,  ii,  575. 

Comparison  of  surveys  of  1852-73, 
76,  ii,  575. 

Minor  survevs,  ete.,  97,  3127;  99, 
3129. 

Maps. 

76,  ii,  574;  89,  2398. 

Of  the  harbor  June  30,  1879,  79,  1725. 
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A  ppropriatlons. 

18«8,  « $25,000,  91,  72. 
18<K),       30,000,  01,  791. 


Total,      55,000 

Contracts. 

IN91.    A.  J.  Beanisley  &  Son,  dre<Ig-  I 
JDg,  8 J  cente  i)er  c.  y.,  91,  790. 

Englneem. 


Operations. 

1§90-91.  124,974  c.  y.  dredged,  91, 
790. 

l«K91-9ti.  54,026  c.  y.  dredged,  92, 
696. 


Physical  el 

Deeoription  of,  91,  789. 

Projects. 

By  Col.  Houston,  1888,  excavation  of  a 
Chief  op'Engineejw.     Reiwrts,  91,  72;     channel  15  (.deep  and  300  f.  wide  up  the 


harlx)r  to  the  vicinity  of  the  railroad 
whan-efj;  wtimate,  $52,900,  91,  790. 


92,  76;  93,  82;  94,  73;  95,  83. 

£N(iINEERM  IN   ChAKOE: 

Col.  D.  C.  Houston,  1890-92.     l<eiH)rt«,     Surveys. 
91,  789-  92,  695.  Maph.     93,  950. 

U.  Col.  H.  M.  RolKJrt,   189:^-95.     Rt-  ' 
ports,  93,  950;  94,  671,  (Col.),  96,  807. 

H^IIV^EBAOO  LAliE,  WIH.  (Pier  at  north  end).^ 

IVI^^KEPESAtlKEE  CAMAL  AlVD  L.AKE,  IV.  H.     (See  Vrmm/>t«fr>y<r.) 


LAKE.     (See    fj^dr    Wuinihiffoshuth;    Mistnttgipjri 
J^iviTf  nservoirtt  (it  heti<hntterti  of^  first  divisimi. ) 

Wi:V\lPlSEOOEE  €A]\AL..^ 


WIMIVIPISEOOEE  LIKE,  :V.  II.     (Si«  Lib'  Winnipiseooee,  X.  II.) 

1¥IIVSEY  BAYOU,  L.A.     (See  Red  Hirer. ) 

\¥INTlIROP  HARBOR,  JHASS. 


Appropriations. 

18S8,  $1,000,  88,  468. 
1890,  5,000,  90,  497. 
1892,  3,000,  92,  575. 


Total,  9,000 

Contracts. 

1§90.  Boynton  Bros.,  dredging,  24 
cents  per  c.y.,  91,  645. 

189a.  ().  E.  Ixjwis,  dredging,  5^3,000 
for  all,  93,  762. 

Engineers. 

Chief  of  Engineers.  Report^,  88, 
27,  32;  89,  37;  90,  32;  91,  40;  92,  46; 
93, 45;  94, 43;  96,  46;  99,  81;  1900,  93. 

E.vgineeks  in  Charge: 

Lt.  Col.  G.  L.  Gillespie,  1H88-89.  lie- 
ports.  88,  468,  470. 

Lt.  Col.  S.  M.  Mansfield,  1889-95.  Re- 
ports, 89,  571 ;  90, 496,  91,  644;  02,  574; 
93,  761;  94,  547;  96,  618. 

Col.  C.  R.  Suter,  1900.  report,  1900, 
1219. 

Assistant.  S.  Ilaageni^n.  ReiK)rt,  88, 
471. 


Operations. 

I§90-91.  20,060  c.  y.  dredged,  91, 
644. 

1892-93.  Dredging  sufficient  to  coiD- 
plete  project,  93,  761. 

Physical  characteristics. 

Description  of,  1900,  1220. 

Projects. 

By  Lt.  Col.  CJ.  L.  Gillespie,  1887,  im- 
provement of  Winthrop  Harbor  by  ct>n- 
version  of  tidal  depression  into  a  cHanncl 
3,900  f.  long,  50  f.  ^Wde,  and  6  f.  dwp  at 
m.  1.  w.,  from  the  **Back  Channel"  tj 
"Rices  Wharf,"  estimate,  $17,(K)0,  88, 
470;  471;  89,  571;  92,574. 

Surveys. 

Examination  ordered  by  act  of  Auix-  •*>, 
18vS6,  87,  31. 

Orderetl  by  act  of  Aug.  5,  1886,  nuulr, 
1887,  under  direction  oi  Lt.  Col.  (.iill  >- 
pie,  88,  470. 

Examination  ordered  by  act  of  Mar.  3, 
1899,  made  bv  Col.  Suter,  1899  (report 
unfavorable),  1900,  1220. 

Maps.     88,  470. 


«  Part  of  an  appropriulion  oi  S2?5,0(X)  for  Norwalk  Harbor. 

''Survey.— Rfi>ort,  Jan.  1.  IhlO.    l'MimaU'>,  »12.H01.12  and  Sl.'),119.5«.     ul.  Doc.  No.  482,  65th  Conjr. 

c- Survey  .—Report,  Feb.  18,  1«28.     (H.  Dtx-.  No.  4«2,  ;V)th  Cong.,  2(1  8es«.) 
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Appropriations. 

1886,   $18,750,  87,  1079. 
100,000,  88,  SYM. 
100,000,  90,  1171. 
100,000,  92,  1191. 
110,000,  96,  i;i55. 

20,000,  96,  1168. 
350,000,  97,  1454. 
450,000,  99,  1529. 

58,500,  99,  1529. 
285,000,  1900,  185:1 


1888, 
1890, 
1892, 
1894, 
1896, 
1897, 
1898, 
1899, 
1900, 


Total,  1,592,250 

Couimerce. 

Present  and  proflpe<'tive,  86, 1 154;  87, 
1080. 

ComnuTt-e  of  the  Imy,  88,  91^3. 

Necessitv  oi  further  improvement,  89, 
1110. 

DetHTiption  of,  93,  144:^1445;  94, 
1062;  96,  13o2;  96,  1169;  98,  1272. 

The  ajjj^rejjate  value  of  the  commerco 
in  1896  amounUni  to  l^i,2H8,350,  96, 1169. 

ContraclN. 

1§§9«  J.  iS.  Howell,  diking,  etr., 
$96,555,  90,  1172. 

1890.  W.  T.  (iavnor,  sheet  piling, 
stone,  mattmss,  etc.,  $192,640,  91,  1414. 

l^t92•  C.  Ci.  Bochman,  extt^nsion  of 
north  jetty;  mattresHes,  $1.05  \^t  h.  y., 
J),  ni. ;  large  stone,  $2.70  per  short  t. ;  small 
stone,  $2.45  iK-r  short  t.  ($(U),000  to  $70,- 
000),  93,  1446.  Rittenhouse  Moore 
Dredging  Co.,  earth  dike  construction, 
24  cents  m-r  c.  y.  ($105,000),  93,  1446. 
(AnnulkMl  in  1893,  94,  1060.) 

1N93.  C.  (i.  Bochman,  earth  dike 
construction,  27  cents  per  c.  v.,  94,  1060. 

1894.  W.  E.  and  E.  L.  Friday,  jetty 
construction;  mattresst^s,  74  cents  jHjr  s. 
y.,  p.  m.;  small  and  largo  stone,  $2.13^ 
pert.  ($77,285),  96,  1356. 

1 N97,  The  Bucvrus  Co. ,  steam  ]>ump 
dredge,  $73,800,  97,  1456.  R.  G.  Ross, 
jetty  construction;  large  and  small  stone 
and  ballast,  $1.57  per  t. ;  mattresses,  57 
cents  per  b.  y.  ($1,241,499.43),  97,  1455. 
J.  A.  Bryan,  muck  ditch,  25  cents  per  1. 
f. ;  sodding,  19J  cents  jHjr  b.  y. ;  dike  fill- 
ing, 24  cents  per  c.  y.;  dam,  $875  ($21,- 
000),  97,  145^1. 

1899.  J.  I.  Hazard,  coal,  $2.(54^  per 
t.,  99,  1529. 

En^inccrM. 

Chief  of  KmjIxVEEjw.  Reports,  81 ,  16S; 
82,  164;  85,  177;  87,  136;  88,  130;  89, 
147,  1111,  1112;  90,  132;  91,  169;  92, 
169;  93,  182;  94,  167;  96,  190;  96,  173; 
97,  217;  98,  214;  99,  247;  1900,  2S1. 

Board  of  Engineers.  Convened  at 
New  York,  Dec.  24,  1SH8,  by  S.  O.  No.  51, 
toexaniineand  reportufKm  Capt. Bixhy's 
plan  for  the  improvement  of  Winy  ah  Bay. 


Report,  89,  1114.     (Col.  Comstock  and 
Lt.  Cols.  Houston  and  Robert. ) 

Engineers  in  ('haroe: 

C^apt.  J.  Mercur,  1881-85.  Re[)ort,  82, 
1122. 

(^apt.  W.  H.  Bixl)V,  1885-92.     Rep<:)rtB, 

86,  1154;  87,  1078";  88,  929;  89,   1106; 

90,  1169;  91,  1411. 

Maj.  W.  S.  Stanton,  1892-95.  Reports, 
92,  1187;  93,  1441;  94,  1059;  96,  1349. 

Capt.  F.  V.  Abbot,  1896-97.  Reports, 
96,  1165;  97,  14S2. 

Maj.  E.  H.  Ruffner,  1898-99.  Reports, 
98,  1272;  99,  1527. 

Capt.  J.  C.  Sanford,  1900.  ReiK)rt, 
1900,  1851. 

Assistants: 

C.  M.  Yeates.     Report,  82,  1124. 

R.  Whitford.     Reports,  86,  1 155,  1165; 

87,  lOHO;  88,  931;  89,  llOi);  90,   1173; 

91,  1414;    96,   lHi8;    97,  1457;    1900, 
1855. 

C.  Humphreys.      Reports,    91,    1415; 

92,  1191;  93,  1446. 

Operations. 

1NM9-90.  1,017  t.  riprap  placed  in 
jetty,  90,  1170. 

1 WOO-9 1.  1 ,013  8.  y.  of  mattn^sa,  460 
c.  y.  of  shell,  2,325  t.  small  stone,  and  685 
t.  of  large  stone  used  in  jetty  construc- 
ti(m,  91,  1413. 

1  §9 1-92.  46,276 1.  of  stone,  141  c.  y. 
of  oyKter  shells,  21,147  s.  y.  of  mattress, 
and  194,976  f.  B.  M.  of  sheet  piling  use(I 
in  jetty  construction,  92,  1188. 

1  W9»l-93.  15,641  s.  y.  mattresses  and 
23,755  t.  of  stone  placed  in  the  north 
jetty,  and  553  f.  of  trestle  built,  93, 1441. 
A  mud  dike  225  f.  long  was  built  at  South 
Island  by  hired  labor,  and  work  of  con- 
struction begun  under  contract,  93, 1447. 

1^93-94.  1,255  s.  y.  mattresses  and 
2,089  t.  of  small  stone  placed  in  the  north 
jetty,  93,  1059.  1,  800  1.  f.  earth  dike 
constructed  at  South  Island,  93,  1060. 

1N94-95.  21,344  s.  y.  mattresses, 
12,956 1.  of  small  stone  and  9,092  t.  of  large 
stone  placed  in  the  north  jetty.  92,755 
c.  y.  earth  place<i  in  the  South  Island 
dike,  building  8,100  f.  to  full  dimensions, 
96,  1351.  18  spur  jetties,  aggregating 
1,386  1.  f.,  and  1,225  1.  f.  of  connecting 
j>ost-and-bru8h  sand  catchers  built  at 
South  Island  dike,  96,  1352. 

1 M95-96.  5,000  t.  of  large  stone  and 
3,000  t.  of  small  stone  i)laced  in  the  north 
jetty.  The  South  Island  jetty  was  com- 
pleted by  the  ad<lition  of  21,169  c.  y.  mud, 
and  the 'dike  sodded.     96,  1166. 

1896-97.  So<l(ling  of  South  Island 
dike  in  progress  and  repairs  made,  97, 
1453,  1457. 

1N97-9S.  40,313  c.  y.  mud  filling 
and  48,776  s.  y.  scxl  were  placed  on  mm  I 
dike.     2,575  1.  f.  of  muck  ditch  was  com 
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Dieted.  10,464  s.  y.  mattret«e8,  8,234  t. 
oallast,  and  1,899  t.  lan<e  stone  were 
placed  in  jetty  at  South  Island .    v)8 ,  1 272. 

1  §9(^-99.  61 ,4:^3  6.  y .  mattreHH,  45,691 
t.  small  stone,  and  54,079  t.  laiye  stone 
placed  in  south  jetty;  172,977c.  y.  dredged 
from  Bottle  Channel  and  wharf  for  use 
of  dredge  built  at  North  Island,  99, 1527. 

1899-1900*  94,413  s.  y.  mattress, 
86,526  t.  laive  stone,  and  47,243  t.  small 
stone  plact^d  in  south  jetty;  5,560  s.  y. 
mattress,  2,444  t.  large^tone,  and  1,850 1. 
small  stone  nlaced  in  north  jetty;  33,218 
c.  y.  dredgeu  from  Bottle  Channel,  and 
dredge,  wharves,  launches,  and  living 
quarters  repaireil,  1900,  1855. 

Physical  characlcii«tl€»»« 

Descriptionof,98, 1443, 1444;  95,1349. 
Mean  of  water  gauge  readings,  95, 1354. 

Plans.     (See  I^ojnis  ) 

In  1881  Capt.  Mercur  connidered  that 
by  a  concentration  of  the  tidal  currents 
upon  the  bar  by  meaus  of  two  submergetl 
jetties  a  channel  from  12  to  15  f.  deep  and 
1,800  f.  wide  could  l)e  ol>tained  over  the 
bar;  estimate,  $1,500,000,  82,  1123;  85, 
1159. 

Projects.    (See  Plans.) 

By  Capt.  Bixby,  1885,  approved  by 
Board  of  Engineers,  1888,  to  secure  a  per- 
manent channel  of  entrance  over  the  bar 
from  15  to  20  f.  deep  at  m.  1.  w.  by 
construction  of  two  converging  jetties, 
extending  from  South  Island  and  the 
southern  end  of  North  Island,  respective- 
ly, and  running  to  the  18-f.  curve  of 
depth.  These  jetties  to  be  built  of  riprap 
on  brush  mattrens  foundation,  with  a  top 
width  of  from  10  to  20  f.  and  a  height 
of  6f.  above  m.  1.  w. ;  estimate,  $2,500,- 
000.     89,  1114,  1115;  92,  1188. 


By  Maj.  Stanton,  1892,  construction  of 
an  earth  dike  about  1 1 ,000  f.  long  on  South 
Island  to  prevent  hurtful  changes  to  the 
tidal  regimen  of  the  bay  that  would  lie 
caused  dv  the  overflow  along  alx>ut  2 
miles  of  shore  line  at  the  immediate  en- 
trance to  the  bay  on  an  extensive  mansh 
on  its  southerly  side  whose  surface  is 
about  1  f.  below'  m.  h.'w.,  98,  1442. 

By  Chief  of  Engineers,  1896,  construc- 
tion of  2  jetties,  the  completion  of  the 
nmd  dike,  and  for  the  construction  of  a 
seagoing  steam-pump  dredge,  97,  145.'1; 
moditic^ations  oi  this  project  were  nia'Je 
by  Chief  of  Engineers  in  1897,  07, 
1453-1454. 

Surveys. 

Examination  ordered  by  act  of  March 
3,  1881,  made,  1881,  under  direction  of 
Capt.  J.  Mercur,  82,  1122. 

Of  entrance  ordered  by  act  of  July  5, 
1884,  made,  1885,  under  direction  of  Capt. 
Bixbv,  85,  1157. 

Surveys  were  made,  1892-93  and  1895- 
96,  under  the  direction  of  Maj.  Stanton, 
93,  1446;  96,  1167-1168. 

Survey  of  tlie  l)ar  and  shore  lines  at 
North  and  South  Islands  as  far  as  Santee 
Point  made  under  the  direction  of  OapL 
Abbot,  1897,  97,  1454. 

Survey  of  Bottle  Channel  made,  1S98, 
by  Maj.  Ruffner,  98,  1272. 

Survey  made,  1899,  bv  Maj.  Rufiner, 
(maps),  99,  1527. 

Survey  made,  1900,  under  direction  of 
Capt.  Sanford  (maps),  1900,  1851. 

Mai's. 

85,  1164;  89,  1114;  90,  1172;  92,  At- 
las, 43,  44;  93,  1448;  94,  1064  ;95, 1354; 
96,  1170;  97,  1456;  98,  1274;  99,  1528; 
1900,  1854. 


1¥1S€0]VSII^^  AXD  FOX  RIVERS.     (See  Fox  and  Wiiicormn  riixrrg.) 
WISCOIVSllV  RIVER.     (See  M'mimppi  River. ) 


WITIIL.ACOOC11EE  RIVER,  FL.A. 


Appropriations. 

1881,  $7,500,  81, 
3,000,  84, 
3,000,  86, 
5,000,  88, 
5,400,  90, 
800,  95, 


1884, 
1886, 
1888, 
1890, 
1894, 


1198. 
1195. 
1156. 
1116. 
1608. 
1557. 


Total,  24,700 


Commerce. 

Does  not  justify  the  proposed  improve- 
ment, 75,  ii,  46. 

Statement  of  commerce  to  \ye  affected 
by  improvement,  85,  1279;  87,  1249. 

Description  of,  95,  1582.  • 


Great  interest  and  capital  attracted  bv 
the  phosphate  products  found  in  the  vi- 
cinity, and  lai^  quantities  of  fruits  are 
raised,  95,  1579. 

Maj.  Handbury,  in  1894,  believed  that 
in  view  of  the  interests  involved  the  plac<* 
was  worthy  of  improvement  by  the  Gen- 
eral Government,  95,  1581. 

Contract. 

1 8§  7.  C.  S.  Baker,  removal  of  obstruc- 
tions, 87,  1250. 

Eng^lneers. 

Chief  OF  Engineers.  Reports,  75, 84; 
79,  106;  80,  140;  81, 186;  82,  181;  83, 
193;  84,  201;  85,  198;  86,  197;  87,160; 
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88,  149;  89,  172;  90,154;  91,  193;  92, 
19C;  98,  209;  94,  193;  95,  219, 222;  96, 
196;  97,  249;  98.  243,  247;  99,  286; 
1900,  324. 

Engineebs  in  Charge. 

Lt.  C<J.  Q.  A.  Gillmore,  1876.  Report, 
76,  ii,  45. 

Capt.  A.  N.  Damrell,  1879-85.  79, 
106;  (Maj.)  80,1110;  81,1197;  82,1275; 
83,  1001;  84,  1194. 

Capt.  W.  T?  RoBsell,  1886.  Report,  86 , 
1277. 

Lt.  W.  M.   Black,  1886-92.    Reporta, 

86,  1155;  87,  1248;   (Capt.)  88,   1114; 

89,  1345,  2797;  90,1606;  91,1659,2797. 
Maj.  J.  C.  Mallery,  1892.    Report,  92, 

1389. 

Lt.  A.  M.  D' Annit,  1893.  Report,  93, 
1674. 

Maj.  T.  FI.  Handbury.  1894-95.  Re- 
ports, 94,  1242;  96,  15^6,  1579. 

Lt.  Col.  W.  H.  H.  Benyaurd,  1896-98. 
Reports,  96,  1^34;  97,  1564;  98,  1340, 
1363. 

Capt.  H.  Jervey,  1899.  Report,  99, 
1638. 

Capt.  T.  H.  Rees,  1900.  Report,  1900, 
2029. 

Assiotantb: 
E.  Sherman  Gould.    Report,  76,  ii,  45. 
J.  L.  Meigs.     Report,  80, 1111. 
J.  W.  Sackett.     Report,  96,  1581. 
O.  N.  Bie.     Report,  98,  1366. 

Obstructions. 

Bridge  obstructing  the  river  at  Dunel- 
lon,  89,  2797. 

Operations. 

l§§l-§3.  648  snags,  99  trees,  and 
200  c.  y.  of  rock  removed  from  4  miles  of 
river,  82,  1275. 

l§§2-§3.  Removal  of  snags,  logs, 
and  similar  obstructions  continued,  83, 
1002. 

l§§4-§5.  497  c.  y.  rock  and  35  logs 
removed  from  the  river,  and  23  y.  riprap 
dam  built,  86,  1277. 

1886-87.  Removal  of  obstructions 
between  Pembertons  and  Hays  ferries, 

87,  1248. 

1 8  89-90.  47  snags  and  trees  removed 
from  river  bed,  and  203  c.  y.  rock  blastecl; 
891  trees  cut  and  trimmed  on  the  banks, 

90,  1607. 

1890-91.  Removal  of  obstructions 
in  progress,  91,  1659. 

1 891-93.    79  snags  and  1 0  overhang- 


ing trees  removed;  465  c.  y.  of  rock  blasted; 
296  c.  y.  of  rock  removeid,  and  128  1.  f.  of 
dam  built,  92,  1390. 

1893-93.  460  snags  and  other  ob- 
structions removed,  93,  1676. 

Physical  characteristics. 

Measurements  of  discharge,  80,  1112. 

Description  of  the  river,  76,  ii,  45, 46; 
89,  1345;  96,  1579-1585;  98,  1365. 

The  river  has  its  source  in  the  swamp 
lands  of  Polk  County,  Fla.,  and  empties 
into  the  Gulf  of  Mexico  about  20  miles  to 
the  southeastward  of  Cedar  Key,  96, 1579. 

Plan.     ( See  Projects. ) 

By  £.  S.  Gould,  removal  of  rocks  and 
shoals;  estimate,  $9,900,  76,  ii,  46. 

Private  i¥ork. 

The  Dunnellon  Phosphate  Co.,  plans 
approved  by  Secretary  of  War,  Apr.  21, 
1894,  engaged,  1900,  in  deepening  the 
channel  so  that  the  product  of  the  mines 
may  be  lightered  to  vessels  in  the  outer 
anchorage,  1900,  2030. 

Projects.    ( See  Plan. ) 

By  Maj.  Damrell,  1880,  improvement 
of  the  river  from  its  mouth  to  Hays 
Ferry,  100  miles,  by  removal  of  snags, 
overhanging  trees,  and  loose  rocks,  and 
cutting  through  shoals  and  a  bar  at  the 
mouth;  estimate,  $23,874,  80,  1111. 

In  1888  the  project  was  modified  to  per- 
mit the  extension  of  the  improved  chan- 
nel to  Pemberton  Ferry,  6  miles  from 
Hays  Ferry,  92,  1390. 

In  1897  Lt.  Col.  Benyaurd  estimated 
that  it  would  cost  $120,000  to  secure  at 
the  mouth  of  the  river  a  channel  100  f. 
wide  and  6  f.  deep  at  m.  1.  w.,  98,  1364. 

Surveys. 

By  E.  S.  Gould,  1874,  an  examination. 
Report,  76,  ii,  45. 

In  progress,  under  direction  of  Capt. 
A.  N.  Damrell,  1879,  79,  106. 

Ordered  by  act  of  Mar.  3,  1879,  made, 
1880,  under  direction  of  Capt.  Damrell, 
80,  1110. 

Examination  of  the  river  from  its 
mouth  to  the  head  of  navigation  ordered 
by  act  of  Aug.  17,  1894,  made,  1894,  un- 
der direction  of  Maj.  Handbury  (report 
favorable),  96,  1579. 

Survey  ordered  by  act  of  June  3,  1896, 
made  under  the  direction  of  Lt.  Col. 
Benyaurd,  1897  (report  favorable)  (see 
Projects),  98,  1364. 
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WOLF  LAKE  AND  RITER,  IE.L.  AND  IND.    (¥Foir  LAke  <^t; 

l¥oir  Lake  Outlet.) 


Appropriation. 

1896,  $8,000,  act  June  3,  1896. 

Commeree. 

Important;  discussion  as  to,  76, 242. 
The  harbor  of  Calumet  only  3  miles 
distant,  76,  242. 
Not  important,  1896-97,  97,  2889. 

Chief  of  F^ngineekh.  Reports,  76, 46; 
80,  212;  86,  314;  98,  366;  97,  421. 

fiNGTNEERS   IN   ChaROE: 

Mai.  G.  L.  Gillespie.     Report,  76,  241. 

Maj.  G.  J.  Lydecker,  1879.  Report, 
80,  1999. 

Maj.  W.  H.  H.  Benyaurd.  Report, 
86,  2056. 

Capt.  W.  L.  Marshall,  1893-98.  Re- 
ports, 93,  2a'>0;  (Maj.),  98,  2887. 

Assistant.  G.  A.  M.  Liljencrantz. 
Reports,  93,  2^53;  97,  2890. 

Legal  proceedlnns. 

In  1892-93  private  persons  were  aiding 
in  the  U.  8.  circuit  court  their  claim  to 
ownership  of  parts  of  the  lake  in  the 
State  of  Illinois,  93,  2853. 

Physleal  ctaaraeteristlcs. 

Description  of,  76,  241  (Wolf,  George, 
and  Deer  lakes);  86,2056;  93,2^51,97, 
2889. 

No  harbor  at  Wolf  River.  The  river 
and  lake  in  1890  considered  as  not  being 
navigable  waters  of  the  United  States. 
Ownership  of  the  whole  or  parts  of  the 
lake  claimed  by  private  persons  in  1893. 
The  lake  one  of  a  series  of  depressions  in 
the  low  marshy  ground  in  the  vicinity  of 
Calumet  River.    93,  2852;  97,  2889. 

Plans.     [See  Projects.) 

By  Maj.  Gillespie,  cut  1,000  f.  long  con- 
necting the  15-f.  curve  of  Lake  Michigan 
and  of  Wolf  Lake.  A  north  pier,  1,800 
1.  f.  long,  extending  to  the  18-L  curve  in 
Lake  Michi^n;  a  south  pier,  1,200  f. 
long,  extending  to  12  f^  of  water  in  Lake 


Michigan;   also  revetment  of   cat;  esti- 
mate, $249,150.     76,  242. 

By  Maj.  Lydecker,  1880,  improvement 
of  Wolf  Lake  Outlet  into  Lake  Michigan 
by  excavation  of  a  channel  from  the 
shore  to  deep  water  in  the  latter  and  con- 
struction of  piers  for  the  protection  of  the 
channel.  Estimate,  for  first  plan,  $156, 000; 
for  modification  of  same,  $162,000.  Maj. 
Lydecker  prefers  the  second  plan,  but 
states  that  there  is  no  occasion  tor  a  har- 
bor of  refuge  at  this  place  and  that  com- 
merce does  not  w^arrant  the  improvement. 
80,2000. 

ProJectA.     ( See  Plans. ) 

Maj.  Marshall,  1896,  estimated  it  would 
cost  $1,395,042  to  properly  improve  the 
river  for  navigation  in  connection  with 
Lake  Michigan,  97,  2889. 

Sttr¥eyt.a 

Examination  made,  1873.  Report  un- 
favorable. 

Survey  made  (see  Platut) ,  1874. 

Resurvey  of  outlet  to  Wolf  Lake  or- 
dered by  act  of  Mar.  3,  1879;  made,  1880, 
under  direction  of  Maj.  Lvdecker,  80, 
1999. 

Examination  Wolf  Lake  ordered  by  act 
of  Julv  5,  1884,  made,  1884,  under  direc- 
tion of  Maj.  W.  H.  H.  Benyaurd  (report 
unfavorable),  86,  2056. 

Examination  of  Wolf  River  and  Harbor 
to  determine  whether  Wolf  River  and 
Lake  were  navigable  waterways  of  the 
United  States  or  covered  in  whole  or  in 
part  by  private  ownership  ordered  by  act 
of  July  13,  1892,  made  in  the  same  year 
under  direction  of  Capt.  Marshall  f report 
unfavorable  to  Government  work),  93, 
2850. 

Survey  of  the  lake  and  river  with  refer- 
ence to  their  navigation  in  connection 
with  Lake  Michigan  ordered  by  act  of 
June  3,  1896,  made  in  the  same  year 
under  direction  of  Maj.  Marshall  (report 
unfavorable;  see  Projects) y  97,  2887. 

Maps.    80,  2000. 


WOLF  RITER,  HISS. 


Commerce. 

In  1893,  growing  less,  93,  1788. 

Engineers. 

Chief  of  Engineers.    Report,  93,  238. 

Engineer  in  Charge.      Maj.   A.    N. 
Damrell,  1892-93.     Report,  93,  1787. 

AssiCTANT.     Lt.  E.  E.  Winslow.     Re- 
port, 93,  1788. 


Physical  characteristics. 

Description  of:  The  river,  navigable 
for  about  20  miles  above  its  mouth,  is 
150  f.  wide  and  10  f.  deep,  flows  into  Bay 
St.  Louis,  93,  1788. 

Survey. 

Examination  of  the  bar  at  the  mouth 
of  the  river  ordered  by  act  of  July  13, 
1892,  made  under  direction  of  Maj.  Dam- 
rell, 1893  (report  unfavorable),  93, 1787. 


a  H.  Doc.  No.  482, 65th  Cong., 2d  sefls. 
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WOliF  Rirm,  TENN.     (See  note  to  Appropriatum. ) 


Appropriation,  a 

1896,  $35,000,  H.  Doc.  482,  56th  Cong., 
2d 


Commerce. 

Description  of.  Lar)?e  and  important. 
98,  2136,  2137;  06,  1703,  1704. 

Englneem. 

Chief  of  Knchnbekh.  Reports,  08, 
280;  06,  249. 

Enoineebs  in  Charge: 

Capt.  S.  W.  Roeseler,  1893.  Report, 
03  2136 

Capt.  G.  D.  Fiteh,  1896.  Report,  06, 
1703. 

Operatloni. 

1  §94-95.  About  $8,000  expended  in 
removing  obetructions  and  in  dredging 
18,000  c.  y.  from  the  mouth,  06,  1704. 

Physical  characteristic's. 

Description  of.    A  small  stream  in  west- 


em  Tennessee  emptying  into  Mississippi 
River  just  north  of  the  city  of  Memphis. 
The  present  and  future  navigation  will  be 
confined  to  the  lower  2  miles  of  its  course. 
08,  2136. 

Private  ivork. 

Dredging  to  remove  heavy  deposits  on 
the  sand  Imr  at  the  mouth  by  the  Mem- 

ghis  &  Little  Rock  Railroad    Transfer 
o.,  08,  2137. 

Survejri* 

Examination  ordered  by  act  of  July  13, 
1892,  made,  1893,  by  Capt.  Roessler  (re- 
port favorable) ,  08,  2136. 

Examination  of  the  river  from  its  mouth 
to  a  point  5  miles  above  ordered  by  act  of 
Aug.  17,  1894;  report  made  by  Capt. 
Fitch,  1896  (report  favorable),  06,  1703. 


WOLF  RIVER,  WIS.     (See  Fbjr  and  Wiscmudn  rivers,  Wis.) 


Appropriation . 

1896,  ft  $1,500,  07,  2716. 

Commerce. 

Important,  70,  1549,  1550. 
Commerce  prospective  upon  improve- 
ment, 80,  1981,  1982. 

Engineers. 

Chief  of  Engineers.  Rejwrts,  78, 117; 
70,  156,  157;  80,  210. 

Enoineebs  in  Charge: 

Maj.  D.  C.  Houston,  1878-80.  Reports, 
70,  1549;  80,  1978. 

Capt.  Zinn.  Report  (Fox  River),  07, 
2716. 

Assistants: 

J.  Pierpont. 
1979. 

L.  M.  Mann. 
2716. 


Reports,  70,  1550;  80, 
Report  (Fox  River),  07, 


Physical  characteristics. 

Description  of^  70,  1550,  1552,  1553. 
Discharge  of  river,  70,  1551,  15o2. 
Obstructions,  70,  1552,  1553. 

Plans.     (See  Projects.) 

By  Maj.    Houston,  1879,  removal   of 
obstructions  and  construction  of  wing- 


dams  and  dikes  for  procuring  a  channel  4} 
f.  deep  at  1.  w.,  to  Shiocton,  and  3^  f.  deep 
to  Semple's  Bridge;  estimate,  $35,000,  70, 
1550,  1552,  1553. 

By  Maj.  Houston,  1879,  improvement 
of  the  nver  from  Semple's  Bridge  to 
Shawano  by  excavation  of  a  channel  80 
f.  wide  and  3^  f.  deep  at  1.  w. ;  estimate, 
$43,500;  no  great  demand  for  the  im- 
provement, 80,  1978,  1981. 

Projects.  {See Plans.)  {See Fox RiveTf 
\VU.) 
Congress  provided  $1,500,  1896,  for  re- 
moving logs  and  snags  below  Shawano. 
Project  of  Capt.  Zinn,  1896,  approved, 
purposed  removing  obstructions  for  47 
miles,  and  dredging  4^f.  channel  through 
5  bare.    07,  2716. 

Surrey  s.    ( See  Projects. ) 

By  J.  Pierpont,  1878-79,  of  Wolf  River 
from  Lake  Poygan  to  Red  River,  78, 
117;  70,  156,  1546. 

Ordered  by  act  of  Mar.  3,  1879,  made, 
1879,  under  direction  of  Maj.  Houston,  80, 
1978. 

Maps.  Of  the  river,  and  profile  on 
center  line  of  channel,  70,  1552. 


WOODBRimOE  CREEK,  M.  J. 


Appropriations. 

1879,  $4,000,  70,  68. 

1880,  5,000,  80,  546. 

1881,  5,000,  81,  709. 

1882,  5,000,  82,  700. 


Total,  19,000 


Commerce. 

Important,  70,  478. 
The  creek  an  outlet  for  products  of  fire- 
clay works,  82,  700. 
Description  of,  1000,  1553. 

Contracts. 

1§§0.    E.    Brainard,    dredging,    58 
cents  per  c.  y.,  81,  709. 


a  See  Mi»si99ippi  River  appropriation,  Ohio  River  to  Head  qf  PasBes. 

nt  from  appropriation  for  Fox  River.    (See  Fox  and  WiBContin  rivers.) 
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WOODBRIDGE  CREEK,  M.  J.— Continaed. 


1§§1«  J.  Van  Patten,  dredging,  65 
cent« perc.  v.,  81,  710. 

1  §§3.  £.  Brainard  and  T.  H.  Benton, 
dredging,  65  cents  per  c.  y.,  88,  583. 

Enffineen. 

Chief  of  Engineers.  Reports,  78, 
63;  79,67,75;  80,88;  81,  111;  82,  112; 
83,  109;  84,  116;  80,  107;  86, 109;  87, 
71;  88,  71;  99,  164,  1900,  188. 

Engineers  in  Charge: 

Col.  J.  N.  Macomb.     Report,  79,  478. 

Lt.  Col.  N.  Michler,  1880-82.  Reports, 
80,  546;  81,  708. 

Lt.  Col.  G.  L.  Gillespie,  1882-85.  Re- 
ports, 82,  699;  88, 582;  84,  749;  86,  754. 

Lt.  Col.  W.  McFarland,  1885-86.  Re- 
port, 86,  781. 

Lt.  G.  McC.  Derby,  1886-88.  Imports, 
87,  770;  88.  (550. 

Col.  J.  W.  Barlow,  1900.  Reiwrts, 
1900,  1552,  1554. 

Assistants: 
A.  Doerflinger.     Report,  79,  479. 
C.  S.  Kelsey.     Report,  1900,  1555. 

Operation!. 

1II79>90.  Cut  80  f.  wide  and  9  f. 
deep  dredged  through  shoal  al)ove  Valen- 
tine^s  Dock,  80,  546. 

Ill8a-§1.  12,554  c.  y.  dnxlged  from 
the  creek,  81,  709. 


l§§l-§3.  7,324  c.  y.  dredged  from 
the  creek,  82,  700. 

188^§3.  6,880  c.  v.  dredged  from 
the  creek,  88,  582. 

Physical  ciiaracteiistlcs. 

Described,  79,  479;  1900,  1553. 

Projeeta. 

By  Col.  Macopb,  1879,  to  widen  stream 
near  ^lamander  Dock,  dredging  through 
shoal  near  Valentine's  Dock,  and  con- 
structing a  pile  revetment  for  the  purpose 
of  straigntening  and  strengthening  banks 
in  that  vicinity  to  procure  a  uniform  depth 
of  12  f.  at  m.  h.  w.,  width  of  channel  to 
be  80  f .  from  mouth  to  Salamander  Dock. 
Estimate,  $13,800.  79,  67,  478-480;  86, 
781 .  Revised  in  1884  to  $29,000,  84,  750; 
86,  782;  87,  770. 

Col.  Barlow  estimated,  1899,  it  would 
cost  $35,000  for  further  improvement, 
with  $3,000  annually  for  maintenance, 
1900,  1554. 

SurrejTS. 

Ordered,  1878,  and  in  progreas,  78, 63. 

Completed,  1879,  by  A.  Doerflinger,  79, 
75,  479. 

Examination  and  survey,  ordered  by 
act  of  Mar.  3,  1899,  made,  1899,  under 
direction  of  Col.  Barlow  (report  favora- 
ble; see  Projects),  1900,  1552,1554. 


WOODBURY  CREEK,  N.  J.     (See  Cooper  Oreek,  N.  J. ) 


Approprlatlonii. 

1882,     $5,000,  88,  641. 
1896,    a  2,500,  96,  932. 


Total,    7,500 

Enf^lneert. 

Chief  of  Engineers.  Reports,  88, 
126;  84,  135;  86,  123;  86,  121;  87,  82; 
88,  83. 

Engineers  in  Charge: 

Lt.  Col.  G.  Weitzel,  1883-84.  Report, 
88,  641. 

Maj.  W.  H.  Heuer,  1884-85.  Report, 
84,  838. 


Lt  Col.  H.  M.  Robert,  1885-«8.  Re- 
ports, 80,  850;  86,  843;  87,  808;  88, 
710. 

Assistants: 
£.  A.  Gieseler.     Report,  83,  642. 
A.  Stierle.     Report,  84,  838. 

Project. 

B^  Lt.  Col.  Weitzel,  1883,  a  channel  of 
navigable  width  and  8  f.  depth  at  h.  w., 
Delaware  River  to  Broad  Street  Bridpe, 
Woodbury.   Estimate,  $15,000.    83,  542. 

Survey. 

Made,  1883,  under  direction  of  Lt,  Col. 
G.  Weitzel  (see  Inject),  83,  641. 


WOOD  ISLAND  HARBOR,  ME. 


Engineers. 

Chief  of  Engineers.     Report,  86,  60. 
Engineer  in  Charge.    Col.  C.  E.  Blunt. 
Report,  85,  489. 

Physleal  characterlttle«. 

Description  of  harbor,  86,  489. 

Plans. 

By  Col.  Blunt,  1885,  forming  harbor  of 

a  Part  of  937,000,  act  June  8, 189G,  for  Cooper  Creek,  96,  932 


refuge    with    a   breakwater.     Estimate, 
$5^7,000.     86,  490. 

Surrey. 

Ordered  by  act  of  July  6,  1884,  made, 
1885,  under  direction  of  Col.  Blunt  (See 
Plam),    86,  489. 


REPORTS  OF  CHIEF  OF  ENGINEERS,  U.  8.  ARMY.    1317 


WOOD  Rirm,  OREO. 


Chief  of  Engineers.  Report,  88, 
304. 

Engineer  in  Charge.  Capt.C.  F.  Pow- 
ell, 1887-88.    Report,  88,  2177. 

Physical  characteristics* 

Description  of,  88,  2178. 


SuTTey. 

Examination  ordered  by  act  of  Aug.  6, 
1886,  87,  330;  made,  1887,  mider  direc- 
tion of  Capt.  Powell  (report  unfavorable), 
88,  2177. 


WOODSBIJRO  CHAIVNEL.,  HEMPSTEAD  BAY,  M.  T. 


Commerce. 

Description  of,  06,  880. 
Limited,  96,  880. 

Eng^ineers. 

Chief  of  Engineers.    Report,  96,  94. 

Engineer  in  Charge.     Lt.  Col.  H.  M. 
Robert,  1896.     Report,  96,  879. 

Assistant.    Lt.  W.  E.  Craighill.     Re- 
port, 96,  879. 

Physical  characteristics. 

Description  of,  96,  879. 


The  channel  is  in  the  western  part  of 
Hempstead  Bay,  a  mass  of  small,  irregu- 
lar, and  shallow  channels  extending  from 
South  Oyster  Bay  on  the  east  to  Jamaica 
Bay  on  the  west,  96,  879. 

SnrTey. 

Examination  ordered  by  act  of  Aug. 
17,  1894,  made  under  direction  of  Lt. 
Col.  Robert,  1894  (report  unfavorable), 
96,  879. 


l¥OODS  HOLE  HARBOR,  MA8§. 


Appropriations. 

1852, « 12,500,  74,  ii,  277. 
1879,^15,000,  79,53,298. 
1882,  52,000,  82,  550. 
1884,  25,000,  84,  600. 
1886,  14,500,  86,  592. 

1895,  5,000,  96,  667. 

1896,  20,000,  96,  635. 
1899,    20,000,  99,  1113. 

Total,  154,000 

Commerce. 

Important,  74,  ii,  277,  280,  281;  80, 
370. 

Contracts. 

1§79.  G.  W.  Townsend,  removal  of 
bowlders,  $7  per  c.  y.  J.  McDermott, 
dredging,  24}  cents  per  c.  y.  80,  368. 

1§§3.  G.  W.  Townsend,  rock  re- 
moval, $5  per  c.  y.,  88,  473.  I.  A.  Syl- 
vester, dred^ng,  bowlder  removal,  rip- 
rap, and  retaining  and  pier  wall  construc- 
tion, 84,  598. 

1§§6.  W.  H.  Molthorp  &  Co.,  wharf 
construction.  C.  E.  Davis,  rock  removal. 
87,  539. 

1  §  §  7.  Frank  Pidgeon  Dredging  Co. , 
dredging,  $1.10  per  c.  y.,  87,  539.  G. 
W.  Townsend,  rock  removrfl,  87,  540. 

1S97.  C.  W.  Johnston,  dredging, 
$7.75  per  c.  y.,  removal  of  bowlders, 
$7.75  per  c.  y.  ($18,000),  97,  896. 

1999.  R.  G.  Packard  Co.,  dredging. 
$2.23  per  c.  y.,  99,  1113. 

Engineers. 

Chief  of  Engineers.  Reports,  66,  7, 
37;  78,  93;  74,  103;  78,  51;  79,  53,  56; 

a  Great  Woods  Hole  Harbor. 


80,  73;  81,  79;  82,  79;  88,  74;  84,  81; 
86,  69;  86,  69;  87,  33;  88,  34;  93,  70; 
96,  58,  72;  96,  57;  97,  69;  98,  73;  99, 
84;  1900,  97. 

Engineers  in  Charge: 

Col.  J.  D.  Graham,  1865-66;  66,  37. 

Mai.  G.  K.  Warren,  1873-83.  Reports, 
74,  ii,  275;  79,  297,  299;  (Lt.  Col.)  80, 
367;  81,  545;  82,  549. 

Lt.  Col.  G.  H.  Elliot,  1883-87.  Re- 
ports, 88,  472;  84,  597;  86,  580;  86,  591. 

Maj.  W.  R.  Livermore,  1887-88.  Re- 
ports, 87,  537,  88,  488. 

Capt.  W.  H.  Bixby,  1893-95.  Reports, 
98,  860;  96,  666,  750. 

Maj.  D.  W.  Lockwood,  1896-.  Reports, 
96,  633;  97,  894;  98,  903;  99,  1111; 
1900,  1242. 

Assistants: 

J.  P.  Cotton.  Reports,  74,  ii,  277;  81, 
546. 

C.  R.  Mather,  74,  ii,  277. 

Lt.  W.  W.  Harts.  Reports,  93,  862; 
96,  752. 

Estimates*    (See  Plans  and  Projects.) 

By  J.  P.  Cotton,  improvement  of  straits, 
seven  estimates,  varying  from  $5,000  to 
$446,000,  74,  ii,  280,  281;  79,  298. 

By  Maj.  Warren,  channel,  $6,000,  79, 
299. 

Operations. 

1  §53-53.  Breakwater  built  on  north- 
ern side  of  harbor,  74,  ii,  277,  279. 

1S79-90.  15,134  c.  y.  dredged  from 
channel  at  Little  Harbor;  1,001  c.  v.  rock 
and  bowlders  removed  from  Woods  Hole 
Straits,  80,  369,  370. 

h  Entrance. 
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DTOODS  HOLE  HARBOR,  HAW.— Continued. 


18§0-§  1.  71  c.  y.  bowlders  removed 
from  channel,  81,  545. 

l§§3-83.  Bowlders  removed  from 
site  of  proposed  pier  and  wharves,  88, 473. 

l§§3-94«  6,622  c.  V.  dredged  for 
foundation;  162  t.  bowlders  removed; 
3,440  t.  granite  masonry  and  riprap  laid 
in  pier  and  retaining  walls,  84,  599. 

l§§4-§ft.  Ma^nr^  walls  of  pier 
basin  completed;  interior  of  pier  basin 
and  berths  for  vessels  at  wharves  dredged 
to  15  and  18  f.,  and  coal,  west,  and  the 
cross  wharves  completed,  86,  583. 

l§86-§7.  Construction  of  east  and 
south  wharves  in  progress;  removal  of 
rocks  from  the  strait,  87,  537. 

lS§7-§§.  Projectcompleted,  88,488. 

1  §94-95.  Repairs  to  sea  wall  and 
wharf  in  progress,  96,  666. 

1  §95-96.  Repairs  and  miscellaneous 
work  in  progress  on  sea  wall,  etc.,  96, 
634. 

l§97-9§.  2,450.68  c.  y.  dredged, 
98  904. 

i  §99-1900.  7,683  c.  y.  sand,  and 
86  c.  y.  bowlders  removed,  1900, 1243. 

Physical  etaaractertstlct. 

Tidal  observations,  74,  ii,  276,  278, 
279;  79,  298;  80,  370. 

Description,  80, 367;  93,  862;  96,  751. 

Importance  of  proposed  pier  and  break- 
water construction  to  United  States  fish- 
eries, 82,  552. 

Plans.    (See  EHimates  and  Projects. ) 
By  J.  P.  Cotton,  improvement  of  strait 

bv   removing   bowlders    and    dredging 

cnannel,  74,  ii,  280. 
By  Maj.  Warren,  1873,  improvement 

of  harbor  by  excavation  of  a  cnannel  800 

f.  wide  with  a  central  depth  of  18  f.  at 

m.  1.  w.    Estimate,  $446,000.    80,  370; 

81,  550. 


Piivale  urork. 

Breakwater  completed  by  private  par- 
ties, 74,  ii,  277. 

Projects.    (See  Eaimates  and  Plans. ) 

The  appropriation  of  $15,000,  made  in 
1879,  was  expended  in  dredging  and  re- 
moving the  lK)wlders  from  the  entrance 
to  the  harbor,  80,  369;  81,  545. 

The  project  of  1882  proposed  the  con- 
struction of  retaining  walls  on  shore,  a 
hollow  pier  and  whar\'es  for  the  use  of 
the  Fish  Commission  and  other  branches 
of  the  public  service,  and  removal  of 
rocks  from  the  straits;  estimate,  $52,775, 
82,  550,  551;  84,  598.  Work  under  this 
project  was  completed  July  20, 1887,  88, 
488. 

By  Capt.  Bixby.  1895,  executing  work 
by  hired  labor  and  purchase  of  materials 
in  open  market,  96,  666. 

By  Lt  Harts,  1895,  channel  width  of 
300  f.  and  1.  w.  depth  of  13  f.  through  the 
straight  and  its  southeastern  branch; 
estimate,  $396,000,  96,  752;  97, 895. 

Snrreys. 

By  J.  P.  Cotton,  1873,  78,  93;  74, 103, 
ii,  275,  277. 

Made,  1878,  78,  51;  79,  53,  56,  298, 
299. 

Sounding  and  observations  for  velocity 
and  direction  of  currents,  74,  ii,  278; 
79,299. 

For  pier  and  breakwater  in  **  Great 
Harbor, »»  Woods  Hole,  82,  550. 

Examination  was  ordered  by  act  of 
July  14,  1892,  made  by  Capt.  Bixby, 
1893  (report  favorable),  93,  860. 

Survey  was  ordered  by  act  of  Aug.  17, 
1894,  and  was  made  by  Lt  Harts  in  1895 
(report  favorable),  96,  751. 

Maps.  80,  368;  81,  598;  84,  598; 
96,666. 


WOftTH.     ( See  I^ike  W(yrt}L ) 
WORTOM  HARBOR,  RD. 


Appropriation. 

1872,  $12,000,  72,  67,  686. 

Contract. 

1§73.  Morris  &  Cummings,  dredg- 
ing, 18  cents  per  c.  y.,  78,  757. 

Engineers. 

Chief  of  Engineers.  Reports,  72, 
67,  71;  73,  71;  74,  80;  76,  85;  76,  62. 

Engineer  in  Charge.  Maj.  W.  P. 
Craighill,  1872-76.  Reports,  72,  686, 
699;  78,  757;  74,  ii,  16;  76,  ii,  63;  76, 
283. 

Assistant.  W.  Popp.  Report,  72, 
699. 

Operations. 

1973-78.    Channel,  100  f.  by  7  f.. 


dredged,  connecting  the  wharves  in  use 
with  the  deep  water  of  the  creek;  a 
basin,  150  f.  square,  dredged,  73,  71, 757. 
1873-74.  A  few  guiding  piles 
driven,  74,  80,  ii,  16. 

Ptaysieal  etaaraeterlsties. 

Described^  72,  700. 

Project. 

By  W.  Popp,  1872,  adopted  by  Maj. 
Craighill,  dredging  a  channel,  .  about 
2,000  f.  by  100  f.  by  7  f.,  from  the  head 
of  Worton  Creek  to  the  confluence  of 
Worton  and  Times  creeks;  estinoiate, 
$12,000,  72,  67,  686,  700. 

Survey. 

Under  direction  of  Maj.  Craighill,  by 
W.  Popp,  1872.    Report,  72,  699. 
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WRECKS.    (See  Ddaware  Breakwater  Harbor,) 
1¥RE€KS  (Removal  of). 


Apropriatf  out. « 

1882  J  ^»574.58 
1883,   24,392.24 


1884, 
1885, 
1886, 
1887, 
1888, 
1889, 
1890, 
1891, 


28,857.50 
46,818.98 
43,633.39 
18,222.39 
29,877.37 
9,515.06 
43,254.68 
48,661.60 


Appropriations— Oontinaed. 

1892, 

$31,912.93 

1893, 

34,498.57 

1894, 

46,697.61 

1895, 

3,254.17 

1896, 

37,503.03 

1897, 

31,409.40 

1898, 

51,334.19 

1899, 

32,430.90 

1900, 

73,220.34 

Total,  644,068.93 


Abbreviations:  Biv.=barge,  Bk.-=bark,  Bg.«brig,  C.b.=>canal  boat,  F.b.» ferryboat,  L.»lighter, 
P.b.=pilot  boat,  P.=pungy,  Sch.= schooner,  8c.=flcow,  Sp.^ship,  Sl.=8loop,  8. b.s steamboat, 
Str.  =8teamer,  S.s.= steamship,  T.»tiig. 


Locality. 


Description. 


Absecon  Inlet, N.J 

Albemarle  Sound,  N.  C 

Aleiers,  La 

ArKansu  River 


Arthur  Kill,  N.  Y.  and  N.  J . 
Afihley  River,  S.C 


Ashepoo  River,  S.  C 

Ashtabula  Harbor,  Ohio 


Atlantic  City, N.  J.,  near. 
Atlantic  Ocean 


Baltimore  Harbor,  Md. 


Bamegat  Inlet,  N.  J . 


Bame^t  Light,  N.  J.,  near 
Ban  River,  Mass.,  near 


Bearses  Shoal,  Mass. . . 
Beaufort  Harbor,  N.  C 
Beaufort  River,  S.  C. . . 


Big  Pigeon  Bayou,  La 

Black  River,  Ark 

Black  River.  N.  C 

Block  Island  Sound,  R.  I. 

Bogue  Sound,  N.  C 

BoHton  Harbor,  Mass 


Brandywine  Creek,  Del 

Branford,  Conn 

Brigantine  Shoal,  N.  J . . 


BroadkiU  River,  Del 


Sp.  Oeestemunde ... 
Str.  I.  D.  Coleman  . . 

Sp.  IleMarthe 

Str.  John  Matthews 
Str.Eli 


C.b. ... 

SI.  Ella  6.... 

SI. 

Wreckage . . 
T.  Douglass 
3  lighters  . . 
Sch.  Joy 


Sch.  Pelican 

S.8.Florida 

Sch. o 

Sch.  Marion  F.  Spragued 

Sch.  W.  M.  French , 

Sch.  Pinafore  « 

Sch.  Margaret  Kennedy. , 

Sch.  Three  Brothers 

Sch.  Fleming 

Str.Mediator 

S.  s.  Oaudaloup , 

T.Starlight 

Wreckage , 

Sch.  George  A.  Howe«rf. . . 

Sch.O.D.Witherellb 

Sch.  Light  of  the  East. . . 

Wreckage/ 

Str.  Wave 

Wreckage  o 

P.  b.  Sprite 

Str.  E.  H.  Barmore  b 

Str.  W.  J.  Bryan  A 

Str.  Delta* 

Sch.  Harry  White 

Wreckage , 

Sch.  Laura  J 

Sch.  Ooldamlth  Maid ... 

Sch.  Mary 

Sch.  Lillle  No.  140120... 
C.  b.  Loring  Monroe 


References. 


} 


} 


Sch.  Lizzie  D.  Saunders. 

Sch.  Booth  Brothers 

Str.  Cassandra 


Str.  J.  I.  Van  Dom. 


1808 
1888 
1888 
1883 
1886 
1886 
1888 
1883 
1884 
1886 
1888 
1888 
1888 
1880 
1884 
1883 
1886 
1886 
1888 
1883 
1887 

1888 

1881 

1888 

1884 
18CX> 
1886 
1886 
1886 
1887 
1883 
1888 
1884 
1800 
1886 
1884 
1888 
1888 

1888 

1886 
1884 
1886 
1886 
1887 
1883 
1884 
1888 
1883 
1887 
1888 


128,1182. 
183, 1449. 
201,1500. 
279,2121. 
286,2037. 
248,1696. 
144, 1072. 
189, 1581. 
174, 1128. 
198, 1447. 
254,1650. 
255,1550. 
828,2334. 
296,2787. 
378,2426. 
128, 1182. 

1356. 

1079. 
115,  942. 
147, 1262. 
174,1307. 

177,118L 

118, 1090. 

128, 1182. 

117,  861. 
1588. 

69,  710. 

70,  710. 

71,  720. 
139, 1096. 

1530. 
255,1550. 
232,1383. 
424,2613. 
171,1144. 

82,  711. 

84.  931. 
147, 1116. 

43,  592. 

54,  616. 
132,  907. 
150,1146. 
102,  802. 
138,1156. 
1183. 
117,  861. 
126,  798. 
180,  660. 

96,  847. 

95,  753. 


aAllotments  under  permanent  indefinite  appro- 

£riation  provided  for  by  act  of  June  14, 1880. 
emoved  by  owners, 
e  Removed  by  gunboat  Vesuviut. 
d  Removed  by  storms. 
e  Removed  by  ice  and  waves. 


/An  lmagiii»*~  — — i.    'kix)ved  to  be  a  newly 

developed 
g  Not  yet ' 

h  Remov  id  owner. 

i  RemoT  7.  Q.  WrighL 
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WRECIU  (RenoTal  of)— Oontiniied. 


Locality. 


Bronx  River,  N.  J 
Brooklyn,  N.Y... 


Browneys  Island,  Me.,  off.. 
Browns  Ledge,  Mass.,  near . 


Brunswick  Harbor,  Ga  . . . 
Bulkhead  Bar,  Del.  River 
Buzzards  Bay,  Mass 


Cambridge  Harbor,  Md 


Description. 


Cape  Charles . . . 
Cape  Cod,  Mass. 


Cape  Pear  River,  N.  (\ 


Cape  Hatteras,  N.  C  . . . 
Cape  Henry  Light,  Va. 

Cape  Lookout,  near 

Charleston  Bar,  8.  C... 
CharleHton  Harbor 


Charleston  to  Beaufort,  inland  passage. 

Charlevoix  Harbor,  Mich 

Chatham,  Mass.,  near 


Chatham,  New  Harbor,  Mas. 


Chatham,  Old  Harbor,  Mtu«. . 

Chatham  Bar,  Ma^(s , 

Chatham  Beach,  Mh.sm.,  near. 
Chatham  Harbor,  MaMs 


Chatham  Roads  (Old),  MtLss. 


Chehaw  River,  8.  C. 
Chesapeake  Bay 


Chester  Creek,  Pa 


References. 


C.b. 

C.  b.  Fox 

T.  William  Horre 

Br.  Narcissus 

Sch.  Huntress 

Wreckagea 

Sch.  Harry  L.  Whiton  b. 

Wreckagea 

Wreckage 

do 

Sch.  Annie  £.  Hayes 

White  Foamft 

Sch.  Golden  Ruleb 

Sch.  Maria  Adelaide 

Sch.  8.  8.  Scranton 

Sch.  Two  Brothers 


} 


Eldridgeft 

Sch.  Coredor  c 

Wreckage , 

Schs.  M  aria  and  Elizabeth , 

Sch.  Edith  Berwind 

Sch.  MaryE.  H.G.Dow 

8.  s.  Perkiomen 

Sch.  J.  B.  Woodburv iiaoo 

Sch.  Bertha  J.  Fellows jiowa 

Sch.  Annie  E.  Rudolph,  No.  106315 1807 

1808 
1803 
1888 


1808 

1800 

1807 

1800 

1808 

1804 

1805 

1806 

1808 

1808 

1880 

1806 

1806 

1806 

1886 

1880 

1880 

1806 

1806 

1000 

1886 

1808 

1804, 

1886 


} 


Sch. 

Sch.  A.  D.  Lawson 

3  wrecks" : , 

Wreckage 

Sch.  Kate  V.  Aitkenc 


V.  8.  gunboat 

Bg.  Clio 

Str.  North  Heath /1887 

Sch.  (ieorgeG.  Qreeno 1804 

Sch.  Enchantress 1804 

1806 
1806 
1804 
1808 
1804 
1800 
1808 
1804 
1806 

leoo 

1884 
1804 
1807 
1800 
1800 
1808 
1804 
1806 
1804 
1808 
1804 
1806 
1888 
1888 
,  1888 
I  1884, 

Sch.  Olephant !  1886 

I  1887 

Brg. 1  1886 

Brg.  Harry |  1888 

Str.  Express ,\1888 

Sch.  J.  W.  Knight /1800 


Raft  of  logs 

S<;h.  B.  Piiraons 

Sch.  Acacia 

Wreckage/ 

do 

do 

do 

S.  H.  Perit 

Sch.  Mary  J.  Castner. . 

Sch. 

Wreckage , 

Sch.  G.  M.  Farns worth 

Wreckage , 

8tr.  Alice  Clark 

Claras 

Cascatella 


Sch.  Lulu 1808 

1804 

Wreckage 1804 

Brg.  Rose  Helen  o j  1807 

Sch.  Del  May 1808 

Sch.  Walker  A rmlngton '  1888 

Brg.  C.  C.  Chapman \ 

Brg.  Washington / 

C.b.  Hero I  1800 

Brg.  Caravan 

Sch.  Augustus  Palmer 

C.  b.  FrankDodsonA -  lOOO 


1800 


'} 


1000 


i'(A. 
707. 
712. 


105, 1076. 
147, 1278. 
138,1158. 
147, 1278. 
S7,  722. 

68.  619. 
70,  718. 
70,  701. 

231.1321. 

122.  938, 

55,  641. 

09. 

09. 

70. 

70.  713. 
111.  90f>. 
101,  942. 
150, 1147. 
972. 
229,1660. 
159,  970. 
166,  1344. 
162,    9($7. 

80.  618. 

66.    6U. 

63,    SS9. 

69.  883. 
183.1450. 
175,  1060. 
139.  1098. 
168, 1065. 
168,  1065. 

1356. 
171,  1143. 
168,  1065. 
201,1235. 
168, 1065. 
141, 1233. 
189, 15ia. 
174, 1128. 
198, 1447. 
291,1876. 
300.1995. 
62,  611. 
928. 

81.  1095. 
93, 1218. 
69,    883. 


49. 

70, 

49, 

69. 

63. 

71. 

138. 

148, 

148, 

151, 

135. 

101. 

137, 

101, 

104, 

101, 


568. 
709. 
568. 
t^. 
613. 
724- 
991. 
725. 
T&. 
948. 
878. 
879. 
890. 
775. 
775. 
942. 


166.  1344. 
152,  987. 
132,  906. 
171,1280. 
175,  1172. 
201,  1235. 

232.  1484. 

234.  1698. 

264.  1783. 

206.  1589. 


a  Removed  by  gunboat  Vesuvius, 
b  Supposed  to  be. 

c  Removed  by  Maryland  oyster  police, 
d  Sunk  during  th«  civil  war. 


e  Contract  annulled. 

/  Could  not  be  located. 

0  Removed  by  a  wrecking  company. 

h  Not  yet  removed. 
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WRECKS  (Removal  of)— Continued. 


Locftlity. 


Chicago  River,  111.... 

Chincotea^e  Bay 

Choptank  River,  Md . 

Chrifltiana  River,  Del 

Cobbe  l8land.  Va 

Colgate  Creek,  Md  . . . 
Columbia  River,  Oreg 


C.  b.  China 

Sch.  John  Raber. 
Bk.  Wolverton... 


SI.  John  Thomas 

81.  Eva  Hemingway 


C.  b.  J.  D.  Hilton 
6  wrecks 


Delaware  Bay  and  River. 


Delaware  River 


S.  b.  Delaware 

Sch.  Ann  R.  Rogers. 

Sp.  Sylvia  de  Urasse 


Common  Flats.  Mass 

Connecticat  River,  Conn 

Cooper  Creek,  N.  J 

Cooper  Creek,  S.  C 

CrisHeld  Harbor,  Md 

Cutty  hunk  Island,  MasH 

Cutty  hunk  Pond,  Mass 

Darien  Harbor,  Ga 

Davis  Strait,  Me 

Deals  Island,  Md 

Deer  Island  Thoroughfare,  Me 

Delaware  Bay 


Wreckage 

St.  G.  C.  Bloomer  ... 

Sch.  R.  H.  Daly. 

C.  b.  Francis  J.  Henry 

T.  b.  F.  Huger 

P.  Cornelia  Ann 

Sch.  Dora  M.  French 

Sch.Quilp 

Str.Molton 

Str.  St.  Matthews 

Wreckage 


Sch.  Nevada 

Sch.  Columbia  b , 
Sch.  Matilda.... 


Sch.  Addie  Walton 

Sch.  B.  H.  Irons 

Sch.  E.  B.  Wheaton 

Sch.  Helen  Pommell . . . 

Sch.  Jessie  Wilson 

Sch.  J.  B.  Austin 

Sch.  W.  A.  McGahan  . . . 

Sch.  M.  E.  Smith 

Sch.  W.  G.  Dearborn . . . . 

Sp.  Adolphus 

Sch.  Eureka 

Sch.  Annie  S.  Gaskell . . 

Brg.  McClellan 

Sen.  Mount  Vernon 

S.  s.  Allegheny  c 

Sch.  Lottie  K.  Friend  b . 


Sch.  Addie  Ludington  . . 
Sch.  Gen.  W.  T.  Sherman 

C.  b.  Agatha  Brady 

Str.  Blanche  Henderson 

Brg.  Cosilda 

Sch.  David  Lee 

Sch.G.H.Bent 

Bk.  IlSalvatore 

Bk.  Patriot 

Brg.  St.  Cloud 

Sch.  8.  C.  Morton 

Brg.  Tonawanda 

Brg.  Wallace 

Brg.  Our  Little  Henry  . . 

81.  Ann 

C.  b.  T.  Carroll 

Sch.  J.  E.  Hurst 

Sch.  J.  8.  Detwiler 


C.  b.  General  Grant. 


a  Removed  by  Camden  County. 


Sch.  Kent 

Sch.  Enterprise 

Wreckage 

C.b.  Resolute 

Sch.  Joseph  R.  Ellis. 


References. 


1887 

420, 

2881. 

1888 

485 

288,866. 

1888 

148, 

726. 

1884, 

151, 

948. 

1806 

150, 

1147. 

1880 

111, 

906. 

180O 

101, 

942. 

1804, 

132, 

906. 

1806 

978. 

1887 

170, 

1288. 

1888 

175 

1172. 

1808 

131, 

980. 

1800 

,205, 

1410. 

1801 

420, 

3873. 

1806 

401, 

3266. 

1807 

,502, 

3406. 

1808 

507, 

3089. 

1800 

,594, 

8245. 

lOOO 

670, 

4360. 

1806 

71, 

724. 

11887 
/1888 

55, 

636. 

67, 

683. 

1803 

1183. 

1808 

189 

1630. 

1800 

202, 

1398. 

1806 

69, 

708. 

1800 

60 

584. 

11808 

180 

1292, 

1293. 

1807 

287, 

538. 

1808 

,231 

1320. 

1808 

62 

838. 

lOOO 

,229, 

1661. 

1888 

62, 

838. 

1808 

62, 

1040. 

1880, 

607. 

• 

1881, 

822. 

1888, 

797. 

1887, 

85, 

814. 

1887 

86, 

813. 

1803 

1804 
1806 

128, 

1183. 

862. 

,132, 

1078. 

1807 

1227. 

1808 

,156 

1104. 

1800 

,  182, 1367. 

1000 

,  206, 1687. 

lOOO 

,206, 

1588. 

1801 

118, 

1090. 

1888 

,119, 

,   940. 

1888 

85, 

716. 

1880 

101 

875. 

1800 

.    92, 

905. 

1807 

,153 

1227. 

11886 
1888 

,123 

848. 

,126 

798. 

1884 

,138, 

850. 

18Q6 

,126 

855. 

1808 

> 

1188. 

1804 

.117, 

861. 

U804 

,117 

861. 

|l806 

,122, 

988. 

1800 

,182 

1867. 

b  Not  yet  removed. 


c  Removed  by  owners. 


1322 


ANALYTICAL   AKD  TOPICAL    INDEX   TO 


WRECKS  (Removal  of )— Ck>ntiDued. 


Locality, 


Delaware  River 


Dennis  Creek,  N.  J 

Detroit  River,  Mich 

Duluth  Harbor.  Minn 

Dutch  Island  Harbor,  R.  I 
EastRiver.N.Y 


Description. 


81.  John  W.  Elliot. 


Sch.  Clara.... 

C.b.  Victory 

C.b.  James  McNeal 

Sch.  Druzilla  B.  Leea 

Sch.  Sweetheart 

Str.  Nile 

Str.  Winnipeg 

Sch.  Davis  Brothers 

U.  8.  engineer  dredge  Flood  Rock 


Brg.  Milton 


Eatons  Neck  Light-house,  Long  Island 
Sound. 

Edgartown  Harbor,  Mass 

Elixabethport.  N.J 

Elisabeth  RIver.N.J 

Elisabeth  River,  Va 


C.b. b 

Sch.  Clara  E.  Simpson 


Elk  River,  Md 

Erie  Harbor,  Pa 

Fairhaven  Harbor.  Mass , 

Fairport  Harbor,  Ohio 

Frankfort,  Me , 

Fort  Hamilton,  N.  Y , 

Fort  McHenry,  Md 

Flynns  Knoll,  N.  Y 

Oav  Head,  Mass , 

Galveston  Harbor,  Tex , 

Gedney  Channel,  N.  Y 

Gowaniis  Canal,  N.  Y 

Grand  River,  La 

Grand  Lake,  La 

Great  Egg  Harbor  Inlet,  N.J... 

Great  Point  Rip,  Mass 

Hampton  Creek,  Va , 

Hampton  Roads  channel,  Va  . , 

Handkerchief  light-ship,  Conn 

Harlem  River,  N.  Y 

Hempstead  Harbor,  N.  Y" , 

Henderson  Harbor,  N.  Y , 

Hereford  Light-bouse,  N.  J  . . . . 

Hillsboro  River,  Fla 

Hog  Island,  Va , 

Hudson  River , 


a  Removal  incomplete. 
b  Not  yet  removed. 
e  Removed  by  owners. 


Sch. 

Brg.  Nellie 

3C.b. o 

Str.  Helen  Smith 


Sch.  Henry  Lippitt. 


Sch.  John  C.  Haynes. 


Sch.  Maggie 

F.  b.  Manhassett 

Wrecked  cars 

Brg.  J.  E.  Gillinghamd. 
Brg.  William  ETWeller. 

8c.  Pacific 

T.  Annie  Laurie 

Sch.  Francis  Edwards. . . 

Sch.  J.  J.  Hill 

Sch.  Swan  « 

8.  s.  Ailsa 

Sch.  Margaret  Kennedy 
Bfg.  David  Crockett «»... 

Sch.  Jodah  R.  Smith 

S.  B.  City  of  Waco 


T.Talsiman 

Brg.  Andrew  Jackson. 


T.  William  Horre  (see  J?roo«yn,iV.  Y 

Str.  G.  W.  Anderson 

Str.  Queen  of  the  West 


Sch.  Marcia  8.  Lewis 

Sch.  Palestine 

Sch.  Alice  Bell 

Wreckage  / 

Sch.  Julia  E.Pratt... 

Sch.  R.  L.  Loper 

Bk.  E.  L.  PettingUl.. 


References. 


Sch.  Benjaman  Gartside. 


C.b. 

C.  b.  Gettysburg 
Str.  Bay  Ridge.. 


} 


C.b. 

Sch.  Marion  F.  Sprague... 

L.  — — 

Sch.  Harvey  W.  Anderson 

C.b. 

81.  Locomotive 

F.  b.  New  Brunswick 

C.  b.  Hager  Johnson 

T.  W.  R.  Sheffield 

C.  b.  McDonald 

Deck  load  of  stone 

81.  Pacific 


ooo 

000 

ooo 

000 
88S 
688 
888 
888 
804 
806 
808 
804, 

e~)8 

000 
806 

808 
801 
804, 
807 
808 
806 
806 
807 
808 
806 
807 
808, 
808 
000 
000 
808 
800, 
806 
807 
80S 
886 
887 
807 
807 
800 
806 
800 
000 
804 
806 
807 
807 
804 
806 
806 
808 

887 

806 
806 
000 
888 
880 
80O 
881 
888 
OOO 
880 
800 
887 
806 
887 
808 
888 
888 

807 


800 
OOO 


d  Disappeared  in  the  mud. 
«8upi)OBedtobe. 
/Could  not  be  located. 


1^1367. 
187.158a. 
206,1589. 

206,1589. 

206.1589. 
298.2375. 
906,  18dS. 
885,2287. 

69,  851. 

95.  785. 
120.  998. 
109,  869. 

95*  788. 

120,  998. 

1422. 

96,  850. 

70,  867. 
107,1013. 

108,  823. 
198.1380. 
201, 1234. 

1295. 
150.1084. 
196,  1379. 
159,1084. 
159, 1084. 
198. 1379. 
159. 1084. 
159.1084. 
264.  178S. 
264.1784. 
176. 

182,  1367. 
876.  3127. 
472. 

69.  851. 
339.1876. 

43,  801. 
114.  1039. 
174, 1307. 
147, 1278. 

71,  725. 
845.1972. 
394,2341. 

95,  785. 

109,  869. 
114.  1039. 
138. 1158. 
232,1383. 
259,1782. 
225.1520. 
128,1182. 

158.  12Z7. 


70, 

712. 

70. 

716. 

264. 

1784. 

120. 

963. 

108, 

1(»9. 

60. 

585. 

61. 

781. 

67, 

637. 

159, 

1421. 

70, 

733. 

62. 

667. 

482.3304. 

122. 

988. 

251, 

1566. 

181. 

980. 

100. 

666. 

67. 

637. 

114, 

1039. 

163, 

1315. 

187. 

1517. 

REPORTS   OF   CHIEF   OF   ENGINEERS,  U.  8.  ARM7.  1828 

WRE€KS  (Removal  of )— Continued. 


Locality. 


Hudson  River 


Hyannifl  Harbor,  Md , 


Jackson  Creek,  Md. 


James  River,  Va  . 
Jndith  Point,  R.  I 


Description. 


C.  b.  R.  O.  Fairbanks 
8.  b.  W.M.Whitney. 


Keyport  Harbor,  N.  J  . 
Key  west  Harbor,  Fla. 


Kill  Pond  Bar,  Mass 


Sch.  S.  8.  Bickmore 

8ch.  Annie  W.  Akers  . . . 
Sch.  Stephen  Raymond. 

Sch.  Katie  Mitchell 

Sch.  Robert  Mowe 

Sch.  Melinda  Wood 

Sch.  Maria  Green 

Wrecka^ea 

Str.  Wyanoke 

Br^. 


Kennebec  River,  Me Lavina  Bell 


Sch.  G.  W.  Van  deaf . 

Bk.  Marcello 

Bk.  Brandon 

Bk.  Auto 

Bk.  Almora 

Sch.  Adelaide  Baker.. 

Sch.  Rosalie 

Sp.  Marie  Frederika . . 

Str.  Ckxihran 

Old  dry  dock 

Str.  Governor  Marvin. 

Sch.  Asia 

Brg.  Excelsior 


KUl  van  Kull,  N.  Y.  and  N.  J Str.  Ganonicus . . .. 

Lake  Erie Sch.  Benson 

Sch.  Laura  Miller. 


Lake  Huron 


Sch.  H.  G.  Cleveland 
—  D.  M.  Wllsonb 


Lake  Michigan,  Wis Sch.  Kate  Kelly. 


Leipsie  River.  Del 

Little  Creek,  Del 

Little  Egg  Harbor  Inlet,  N.  J. 


Little  Harbor,  Mass  . . 
Little  Red  River,  Ark 
Little  Rock,  Ark 


Logstown,  Pa 

Long  Island  Sound. 


Lower  New  York  Bay,  N.Y. 

Lynn  Harbor,  Mass 

Lynn  Haven  Harbor 

Manhasset  Bay,  N.Y 


Man  of  War  Harbor,  Fla 


Manokin  River,  Md 
Marsh  River,  Me  . . . 


Marthas  Vineyard,  Ma.s8 
Mattaponi  River,  Va 


Maumee  Bay,  Ohio. 
Maurice  River,  N.  J. 


Michigan  City  Harbor . 
MiUbridge,  Me 


Sch.  Mint 

Sch.  Mary  L.  Bird 
Sp.  Parkfield 


Sp.  Francis.. 
Sch.  Ellen  R 
Coal  barge  — 
Str.  Eli 


4  coal  boats 

Sch.  E.  J.  Hlggins.... 

Sch.  Louisa  Bliss 

Sch.  Lizzie  Ravmond . 
Sch.  Eliza  Anaeraon .. 

Wreckage  c 

Sch.  Clara  E.  Simpson 
Sch.  Richard  Halld... 


Biv.  Andrew  Jackson. 

Sch.  Ellen  Maria 

Sch.  Anthea  Godfrey  . 

Bk.  Hoppet 

C.b.2. 


Wrecks  (designated  a.s)  Nos.  9,  10,  11. 12, 
13  (Florida),  14, 16  (Cora's  Boiler). 

Sch.  Wm.  H.  Roach  e 

Sch.  Old  Swan 


Sch.  Mary  B.  Smith. 

SI. 

Sc. 

Sch. 

Sch.  Ferrett 


Sch!  Trade  wind! 
Sch.  Anna  Maria 


C.  b.  May 

Str.  Horace  A.  Tuttle 


Sch.  L.  Hoi  way. 


Milwaukee  Bay,  Wis Brg.  Sumatra 

a  Removed  by  Chester  River  Steamboat 

Company. 
b  Removed  by  ice  and  waves. 


) 


I 


References. 

1900 

.187, 

1516. 

1890, 

163, 

1316. 

1900, 

187, 

1516. 

1891 

62, 

732. 

1894 

63, 

614. 

1894 

63, 

615. 

1894 

63, 

616. 

1898 

69, 

665. 

1899 

96, 

1145. 

1891 

131, 

1201. 

1896 

972. 

1898 

,200. 

1234. 

1895 

71, 

728. 

1899 

62, 

1049. 

19O0 

62, 

1100. 

1900 

187, 

1517. 

1896 

,198, 

1838. 

1897 

,251. 

1566. 

1898, 

,246. 

1348. 

1897, 

251, 

1566. 

1899, 

96, 

1144. 

1898, 

84, 

982. 

1899, 

96, 

1144. 

1896, 

120, 

WO. 

1900 

,603, 

4094. 

1900 

608, 

4095. 

19O0 

603, 

4096. 

1896 

.395, 

2841. 

1896 

,367, 

2681. 

1896 

,323, 

2560. 

1896 

,150, 

1146. 

1900 

229, 

1660. 

1884 

,138, 

850. 

1886, 

126, 

856. 

1898 

156, 

1104. 

1890 

,    50, 

584. 

1900 

424, 

2613. 

1896 

,286, 

2087. 

1896 

.248, 

1696. 

1894 

,289, 

1889. 

1888 

57, 

584. 

1894 

82. 

714. 

1894, 

82. 

712. 

1896 

^, 

721. 

1896 

93, 

850. 

1899 

141. 

1251. 

1900 

159, 

142L 

1896 

.109, 

869. 

19O0 

77, 

1169. 

1886 

159, 

970. 

1896 

,    98, 

862. 

1896 

,102, 

801. 

1897 

251, 

1566. 

1898 

246, 

1343. 

1900 

229, 

1661. 

1897 

43. 

801. 

1900 

,    62, 

1100. 

1898 

84, 

931. 

1888 

116, 

845. 

1896 

368, 

2972. 

1883 

130, 

660. 

1898 

156, 

1104. 

1899 

182, 

1367. 

1900 

206, 

1589. 

1899 

504. 

2951. 

1900 

,568, 

3933. 

1897 

42, 

798. 

1898 

52, 

838. 

1897 

407, 

2751. 

c  Removed  by  strong  tide  or  currents. 
d  Removal  incomplete. 
«  Not  yet  removed. 
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ANALYTICAL   AND  TOPICAL  INDEX   TO 


1¥RE€KS  ( Removal  of)— Oontinaed. 


Locality. 


Milwaukee  River 

Miahaum  Point,  Mass. 
Mispilllon  River,  Del. 


MiasisBippi   River     (see   Remcval  of 
anagt. 


Mobile  River,  Ala. 


Monroe  Harbor,  Mich . 
Monomoy,  Mass 


Monomoy  Beach,  Mass 

Monomoy  Llfe-Saving  Station. 
Monomoy  Point,  Maas 


Monomoy  Point  Light-homie. 


Mooeabec  Reach,  Me 

Mansemond  River,  Va  . . . 
Man  tucket  Harbor,  Maj«. 
Nantucket  Light.  Mass. . . 
Nantucket  Sound,  Mass . . 


Nantucket  Harbor,  Mass 
Narragansett  Bay,  R.  I . . 


Narraguagus  Bay,  Me 


Nauset  Life-Savlng  Station,  Mass 
Naushon  Island,  Mass 


Newark  Bay,  N.  J 


Newburyport  Harbor,  Mass 
New  Haven  Harbor,  Conn  . 


Newport  Harbor,  R.  I 
Newport  News,  Va  . . . 


New  Orleans  Haroor,  La 

Newtown  Creek,  N.  J  . . . 
New  York  Harbor,  N.  Y. 


Description. 


Sch.  Contest 

Sch.  8.  S.  Scran  ton. 
T.Charles  Lea 


Str.  Albert  8.  Willis. 

Brig,  a— coal 

Str.  Hudson 

Bra:. 

8.  D.  Qolden  City  ... 
Str.  Dolphin  No.  2.. 

Brg. 

Brg.  New  York 

Bg.  Uncle  Sam 

Str.  Gertrude 

Dry  dock 


Scow . . , 

Brg. o.. 

Dredge 


Sch. 

Sch.  Charlotte  Flah 

Sch.  J.  B.  Woodbury 

Sch.  Bertha  J.  Fellows. . 

Bk.  R.  A.  Allen 

Sch.  Royal  Arch 

Sch.  Ellen  Morrison 

Biv.  Oneonta 

Sch.  Asa  H.  Pervere 

Bk.  Harriet  8.  Jackaoni> 
Sch.  Nellie  V.Bokes.... 


Sch.  Rogers . 


Sch.  Ocean  Traveler 

Sch.  Wm.  Wilson 

Sch.  Franklin 

Sch.  Laura  £.  Messer 

Sch.  Huntress 

Sch.  Tarry  Not 

Sch. 

Sch.  Andrew  J.  York  .... 

Sch.  John  P.  Kelsey 

Sch.  Lucy  Jones 

Sch.  AllieOakes 

Sch.  Edith  T.  Qandy 

Stm.  yacht  Alva 

Wreckage 

Wreckage  e 

Sch.  Light  of  the  East. . . . 

Sch.  Fannie  Flint 

Sch.  Julia  £.  Pratt 

Sch.  Mott  Haven 

Sch.  Willie  De  Wolf 

Sch.  Addie  M.  Anderson. 
Sch.  L.  Holway 


Sch.  Mary  A.  Heaton  . . 

Sch.  Golden  Ruled 

Sch.  E.  K.Hart 

C.b.  Harwick 

C.b.  Katie  Watson 

C.b.  W.B.Hurd 

Sch.  J.  E.  Sanford 

Sch.  Ocean  Eagle 

Sch.  June 

Sch.  Eliza  Andersona.. 
Sch.  Geo.  Hotchkiss  . . . 
Sch.  Charles  W.  Morse. 
Str.  Wyanoke 


8.  B.  Gresham 

S.  8.  Ailsa 

S.  8.  General  Grant 

Sp.  Isle  Marthe 

Str.  E.  J.  Gay 

Wreckage 

T.  b.  CoT.  Grubb  ... 
Bk.  Samarang 


Referencea. 


} 


y 


1899 

,47S,2S12. 

1895 

,  70,  713. 

1898 

,  143, 1228. 

1894 

,132,  906. 

1896 

,287,2048. 

1896 

,  23,  249.  1707 

1897, 23, 317.  2001 

1898, 

909.  16S7. 

1884, 

206.  1217. 

1893, 

237,  1782. 

1894, 

,  219.  1332. 

1895, 

243,1712. 

1899 

,  817, 17W. 

1900, 

,359.2228. 

1898, 

462,  2687. 

1899 

,  636,  3075. 

1898 

,  70,  859. 

1898 

,  69.  855. 

1898 

,  60,  849. 

1898 

,  69,  850. 

1898 

69,  854. 

1896 

,  70,  719. 

1896, 

70.  716. 

1896 

,  71,  T26- 

1894, 

,  68,  618. 

1899 

10»4. 

1898 

r  70,  859. 

1894 

,  62,  607. 

1898 

,  70,  859. 

1894 

,  63,  606. 

1894 

,  62,  606. 

1896 

,  70,  666. 

1894 

,  63,  616. 

1894 

,  68,  617. 

1898 

,  39,  583. 

1886 

.159,  970. 

1898 

,  70,  856. 

1899 

,  66,  638. 

1894, 

,  62,  612. 

1899 

,  65,  638. 

1899 

,  «6,  64a 

1894 

,  62,  604. 

1895 

,  71,  724. 

1896 

712. 

1896 

,  70,  710. 

1899 

,  96.1145. 

1896 

,  70,  715. 

1886, 

,  81,  619. 

1899 

,  96,1145. 

1897 

,  42,  798. 

1898 

,  52,  888. 

1896 

,  70,  666. 

1896 

,  69,  707. 

1896 

,  70,  714. 

1898 

,  144, 1072. 

1900 

,  1S7. 1516. 

1900 

,  187. 1516. 

1890 

,  87,  616. 

1896 

,  53,  642. 

1886 

,  95,  700. 

1894, 

,  82,  712. 

1896 

,  93,  851. 

1899 

96, 1146. 

1897, 

198,1379. 

1898 

200,1234. 

1886, 

226,1427. 

1886 

,228,1290. 

1891 

231, 1869. 

1898, 

124,1025. 

1899, 

147, 1277. 

1881, 

116,  729. 

a  Removed  bv  owners. 

<>No  obstruction  to  navigation. 


o  Removed  by  strong  tide  or  currents, 
d  supposed  to  be. 


BEPOBTS   OF   CHIEF   OF   ENGINEEB8,  U.  S.  ABMY.  1325 

WRECKS   (RemoTal  of)— <:k>ntmaed. 


Locality. 


New  York  Harbor,  N.  Y. 


Norfolk  Harbor,  Va 


Norton  Shoal,  Mass. 


Description. 


8tr.  Nankin. 


C.B. 

Sch.  F.  E.  Hallock. 

Str.  Atlas 

Bk.  Quickstep 

C.  B. 

C.B. 

Str.  Scotland 


Sch.  Wild  Pigeon 
Brg.  Milton 


T.  Talisman 

Brg.  Andrew  Jackson. 

T.  William  Horre 

Wreckage 

C.B. 

S.B.  Allsa 


Br.  Samuel  E.  Spring 

C.  B.  Donnell 

8c.  dumpa 

S.  s.  Alvena 


Brg.  David  Crockett 

T.  B.  FarreJl 

Sch.  Penokee 

C.  B.  Daisy 

Wreckage 

Big.  Marion 

Sen.  Maggie 

Str.  Helen  Smith.... 


Ocmulgce  River,  Ga. 
Ogeechee  River,  Ga . 


Sch.  Enterprise, 


Ohio  River  (see  Removal  qfmags). 


Pamlico  River,  N.  C. 


Pamunkey  River,  Va. 
Parkers  River,  Ma»s. . 


Pascagoula  Harbor,  Miss 
Pasquotank  River,  N.  C . 
Pass  Marianne,  Miss 


Str.  Allen 

T.  Columbus 

Str.  Nashville... 

2  barges  coal 

Wrecks 

11  coal  barges... 
Brg.  Albemarle-. 
Str.  Concord  . . . . 

Sch. 

Sch. 

Str.  Concord 

Sc. 

Brg.  Amicus  . . . . 


Wreckage  t> 

Sch.  White  Foam 

Sch.  Robert  H.  Rathbumfc. 

Sch.  Dorcas  and  Eliza 

Bk. 


Patapseo  River,  Md  . . . 
Pawtucket  River,  R.  I 
Pensacola  River,  Fla . . 


Jane. 


Petaluma  Creek,  Cal 

Philadelphia,  Pa 

Pigeon  Cove  Harbor,  Mass 
Pleasant  River,  Me 


Point  Breeze 

Point  Celeste,  La.  (Miss.  R.) 
Point  Judith,  R.  I 


Pollock  Rip,  Mass 


Sch.  L.  H.  Hopkins  c. 


Sp.  Bride  of  Lome , 


9K. 


Bk.  Laigia , 

Wreckage 

Hch.  Rainbow 

Yacht  David  B.  Sellers  a 

Sch.  J.  M.  Eaton 

Sch.  Golden  Eagle 

Sch.  Cerulius 

Str.  Marvland 

Dry  dock 

Wreckage 

Wreckage  (spars)  d 

Brg.  Shamokm 

Sch.  Mary  J.  Castner 

Sch,  Royal  Arch 

Brg.  Oneonta 


References. 


1880, 

116,    714. 

1888, 

Ill,    690. 

1884, 

121,    762. 

1886, 

114,    787. 

1800, 

97,    838. 

1801, 

98,    937. 

1888, 

67,    687. 

1880, 

82,    799. 

1800, 

56,    406. 

1870, 

74. 

1808, 

106,  1076. 

1804, 

96,    786. 

1805, 

120,    998. 

1804, 

96,    786. 

1806, 

109,    869. 

1807, 

138,  1168. 

1808, 

124, 1026. 

1808, 

144,  1072. 

1807, 

114,  1039. 

1808. 

128,  1041. 

1800, 

147, 1277. 

1800, 

147,  1277. 

1800, 

147,  1278. 

1807. 

IMO. 

1808, 

128, 1042. 

1800, 

147, 1276. 

1000, 

166.  1471. 

1000, 

166,  1472. 

1000, 

167,  1475. 

1000, 

167,  1474. 

}iooo, 

1888, 

166,  1473. 

104,    774. 

1806, 

159,  1084. 

1807, 

198,  1380. 

1808. 

201,  1234. 

1806, 

70,    667. 

1807, 

80,    927. 

1808, 

232,  1321. 

}l801, 
1806, 

1606. 

822,2384. 

1806, 

278, 2120. 

1804, 

289, 1889. 

1886, 

159.   970. 

1887, 

128,   990. 

1800, 

169, 1194. 

1801, 

169, 1417. 

1803, 

183, 1450. 

1800, 

244, 1516. 

1880, 

134, 1025. 

1800, 

121, 1084. 

1804, 

68,   620. 

1896, 

69,   714. 

1800, 

317, 1783. 

1888, 

104,   776. 

1880, 

193, 1388. 

1883, 

212, 1130. 

}l887. 

101, 879. 

1800, 

284,1698. 

1804. 

63,   620. 

1806, 

702. 

I1888, 

158, 1189. 

(1880. 

184, 1402. 

1800, 

661,  3188. 

1808, 

156. 1104. 

1800, 

81. 1094. 

Uooi. 

1804, 

32,   610. 

118,    862. 

1800, 

224,  1521. 

1806 

71,    723. 

1800 

1146. 

1806 

,    69,    706. 

1806 

,    70,    709. 

1806 

,    70,    719. 

1806 

,    71,    726. 

1806 

,    69,    665. 

a  Removed  by  owners. 
^  Not  yet  removed. 


c  Removed  by  the  State, 
d  Could  not  be  located. 


1326 


ANALYTICAL    AND   TOPICAL   INDEX   TO 


l^RECKS  (RenoTal  of)— Oontinaed. 


Locality. 


Pollock  Rip  Channel,  Mara. 


Pollock  Rip  LiKbtship,  Maiw 
Pollock  Rip  Shoal,  Mans 


Pollock  Rip  Slouch,  Mass 
Pontchartrain  Luike,  La . . 


Popes  Island,  Va 

Porta|:e  Lake  Ship  canals,  Mich 


Portland  Harbor,  Me. 

Port  Royal  River 

Potomac  River,  D.  C  . 

Potomac  River,  Va . . . 


Powder  Hole  Harbor,  Mass 
Presque  Isle  Harbor,  Mich  . 


Provlncetown  Harbor,  Mass. 


Providence  River,  R.  I 

Pultneyville,  N.  Y 

Puyallup  River,  Wasli. 
Qulnby  Creek,  S.C.... 
Qaonochontang,  R.  I.. 


Racine,  Wis 


Raisin  River,  Mich 

Rams  Horn  Creek,  S.  C. 


Rancocas  River,  N.  J 

Rappahannock  River,  Va 
Raritan  Bay,  N.J 


Raritan  River,  N.J. 


Rhode  Island  Harbor,  R.  I 

Richmond  Harbor,  Va 

Roanoke  River,  N.  C 

Rockland  Harbor,  Me 


Rondout  Harbor,  N.  Y 

Root  River,  Wis 

Sabine  Pass,  Tex 

Sag  Harbor,  N.  Y 

St.  Clair  River,  Mich.. 


St.  Georges  River,  Md. 
St.  Johns  River,  Fla... 


St.  Josephs  Harbor,  Mich 


St  Josephs  River,  Mich. 
St.  Marys  River,  Mich.. 
San  Francisco  Harbor. . 


Description. 


Beferencea. 


Brg.  Sooloo 

Brg.  Storm  King 
St.  yacht  Alva  .. 


Sch.  Addie  O.  Bryant 

Biv.Tivoli 

Sch. o 

Sch.  S.  L.  Simmons . . . 
Sch.  Weyboaset 


Sch.Pvthon 

Sch.  Florence  Nowell . 
Sch.  Frank  A.  Ma«ee. . 
Dredge  b.  W.  H.  Moore 
Brg. 


Brg.  Hudson  b . 

Stm.  propeller  Toledo 


Port  Clinton  Harbor,  Ohio T.  Wilcox  and  si.  Rescue 


Sch.  Onward 

Sch.  Annie  J.  Russel  . 

P.b.Spriteo 

Str.W.W.Coit 

Str.  Lady  of  the  Lake 
Sch.  Leading  Breeze  . 
SI.  Thomas  H.  Ruark . 
Sch.  Ellen  Morrison. . 

Wreckage 

do 

Sch.  A.  A.  Holton 

Sch.  Wildfire 

Sch.  Lydia  Jane 


Brg.  N.  &  W.,  No.  4,  coal  <f 

Sch.  Saint  Peter 

Str.  Messenger 

Wreckage 

Wreckage  « 


Sch.  Kate  Kelly 


Dredge / 

WrecKage  torj^edo  b.a. 


Sc.  Paddy  Ryan. 

Sch.  Spray 

C.  b. 

Sch.  Salamander. 
Brg.  Mist 


Big.  SatanellaA 

Sen.  Anna  Augusta 

C.  b.  Hazelton 

Sch.  Josiah  Whitehouse  . 

Brg.  John  Hagan  < 

Str.  City  of*Long  Branch 
Sch.  Isabel  Alberto 


C.b. 

Sch.  Mount  Vernon , 

Brk.  Alice 

Sch.  Miller 

Sch.  M.  E.  Tremble , 

Sch.  Hannah  Moore 

Sch.  Mary 

Sch. Samuel  W.  Thomas.. 
Str.  Maple  Leaf 


Bg.  Neva 

Brg. 

Str.  City  of  Duluth 


Str.Reld 

Sch.  Bruce 

Str.  Escambia 


888,  69,  852. 

808,  60,  863. 

888.  70.  857. 

884,  62,  601. 

886,  70,  666. 

886,  70,  666. 


880. 
881, 
888. 
888, 
888. 
886. 
884. 
887. 
888, 
884, 
888, 
888, 
888, 
800, 
881. 
800. 
884, 
886, 
888, 
800, 
885. 
884, 
886. 
880, 
884, 
888, 
800, 
884, 
800, 
886, 
888, 
888. 
888. 
886, 
886, 
888, 
886, 
886, 
888. 
888, 
888, 
881, 
886, 
887, 
800, 
887, 
888, 
881. 
888, 
883, 
888, 
888, 
886. 
884, 
800, 
886, 
881, 
888. 
886, 
884, 
883. 


50, 
61. 
65. 
66, 
66, 
TO. 


731. 
637. 
640. 
641. 
666. 


232,1383. 
291,  1776. 
281,  1489. 
907. 
456.2722. 
852,  2510. 
404,3093. 
603,4096. 

32.  609. 
290, 1875. 
146,  97L 
152,1064. 
222.  1443. 
254,1739. 

70,  716. 
861.  2267. 
395.2840. 

87.  516. 

49.  568. 

81, 1095. 

93. 1219. 

62,  612. 

619.  4180. 

417.  3391. 

1530. 

»4.  981. 
1144. 
367,2681. 
828,2560. 
458.2687. 
207. 
186,1302. 
119.  940. 


116. 
97. 

98. 
102, 


845. 
839. 
937. 
SOL 


888, 
888. 
888. 
888, 
800. 
887. 
887. 
889, 


138, 1167. 
187, 1517. 
138, 1157. 
163, 1315. 

61,  782. 
254,1738. 
183,1450^ 

39.  533. 

87,  722, 
109,  869. 
330,2124. 
383,2282. 
102,  802. 
361,  2801. 
344,2483. 
357,2896. 
145.  970. 
186,  955. 
151.1122. 
174. 1352. 
151. 1122. 
174.1352. 
505,2951. 
668.8983. 
434.2947. 
451,3038. 
817,  2636. 


a  Removed  by  strong  tide  or  currents. 

b  Removed  by  gunboat  Veauviut. 

cSold  by  auction. 

d  Removed  by  owners. 

e  Could  not  be  located. 


/Mot  yet  removed, 
or  Supposed  to  be. 
A  Removal  incomplete. 
»  Removed  by  the  city. 
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1¥R£€K8  (Rcmoiral  of)— Continued. 


Locality. 


San  FranciBCo  Harbor. 


San  Joaquin  River,  Cal. 

Sassafras  River,  Ma 

Savannah  Harbor,  Ga . . 


Savannah  River,  Ga. 
Schuylkill  River,  Pa. 


Scuppemong  River,  N.  C. 


Sharps  Island    Light-house, 
peake  Bay,  Md. 

Sheboygan  Harbor,  Mich 

Sheepshead  Bay,  N.  Y 

Shelter  Island,  N.  Y 

Ship  Island  Harbor,  Miss 


Chesa- 


Ship  John  Light 

Shoveful  Shoal,  Mass. 

Seabright,  N.  J 

Seal  Harbor.  Me 

Smiths  Creek,  Va 

Smyrna  River,  Del . . . 


Southampton,  N.  Y 

South  Channel,  Charleston,  S.  C 

Superior  Bay,  Minn 

Tacoma  Harbor,  Wash 

Tallahatchie  River,  Miss 

Tampa  Bay,  Fla 


Tampa  Harbor,  Fla 


Description. 


Str.  Escambia. 


Brg. 

Brg.  Rose  Hagen  a. 
Str.  Habersham . . . 
Str.  MUledgevllle . 
Str.  General  Lee  . . 
Bk.  Undine 


Str.  David  Clarke  . , 

T.  Leon 

Kb. 

8  wrecks 

4  wrecks 

Wreckage 

5  wrecks 

Bl.  lighter  Cypress. 


Sc.  dump 

Lighter b 

Bk.  Felix  c 

C.  b.  William  Cummings 

C.  b.  James  Gillan 

Sch.  Lawrence 


•Trunk  of  a  large  tree  <*. 


Sch.  Petrel 

Sch.  John  B.  Conover 

Sch.  Wm.  Everett  c 

Bk.  Bruce 


Wreckage 


Sch.  Ellen  Morrisone. 

S.  8.  Macedonia/ 

Sch.  Vicksburg 

Sch.  Briton  M.  Tilton 
Sch.  Mary  H.  Rboads 
Sc. 


T.  Panther 

Bk.  Red  Earl 

Sir.  Winnipeg 

Str.  Messenger 

8.  8.  Star  of  the  West 
Str.  Millie  Wales 


Lighter 

Sen.  Henry  Stanbery 
Str.  Dictator 


Tarpaulin  Cove  Harbor,  Mass . 
Tecne  Bayou,  La , 


Toledo  Harbor,  Ohio . 
Townsend  Inlet,  N.  Y 
Urbana  Creek,  Va 


Vermillion  Bayou,  La 

Vineyard  Haven  Harbor,  Mass. 


Sch.  £.  K.  Hart 

Str.  J.  M.  Chambers. 

Str.  Maria  A 

Brg. 

2brgs 

Sch.  Ferrell 

Str.  Nuphar 

Sch.  Kate  Lawson  . . 


Str.  Exchange 

Sch.  Mary  E.  Oliver. 
Sch.  Alma 


R.  H.  Shannen  a 

Julia  or  Juliette  Q 

4  wrecks 

Sch.  Mary  B.  Smith . '. 

Sch.  Hector 

Sch.E.C.Willard  .... 
Sch.  J.  D.  Ingraham  c. 
Sch.  Nellie  Doe  e 


References. 

1888. 

880, 

1992. 

1884, 

88;^, 

2201. 

1886. 

SG9. 

2889. 

1886. 

852, 

1915. 

1887. 

819, 

2426. 

1886, 

860, 

2839. 

1897. 
1 

171. 

1289. 

U891, 

184, 

1602. 

189S. 

198, 

1608. 

1894. 

182, 

1209. 

1884. 

182, 

1209. 

1896. 

207, 

1519. 

1898, 

186, 

1808. 

1896. 

186, 

1302. 

1899, 

266, 

1592. 

1900. 

306, 

1961. 

1899, 

266, 

1592. 

1900. 

806, 

1961. 

1888. 

1183. 

19O0, 

206, 

1588. 

1900. 

206, 

1589. 

1886. 

164, 

1044. 

1886. 

159, 

970. 

1896. 

972. 

1884, 

284, 

1860. 

1897, 

139, 

1158. 

1899, 

1278. 

1891, 

228, 

1837. 

1899, 

223, 

1513. 

1894, 

232, 

1384. 

1896, 

70, 

716. 

1900, 

1516. 

1900, 

62, 

1100. 

1896, 

176, 

1295. 

1891, 

181, 

1201. 

1898, 

176, 

1172. 

1899, 

202, 

1398. 

1894, 

82, 

713. 

1891, 

178, 

1487. 

1898, 

385, 

2287. 

1896, 

417, 

3391. 

1897, 

308, 

1932. 

1896, 

221, 

1560. 

1896, 

198, 

1337. 

1897, 

251, 

1566. 

1900, 

826, 

2032. 

1886, 

199, 

1279. 

1886, 

197, 

1157. 

1887. 

162, 

1266. 

1896, 

70, 

714. 

1886, 

225, 

1428. 

1887, 

188, 

1392. 

1898, 

223, 

1513. 

1898, 

250, 

1839. 

1896, 

868, 

2972. 

1899, 

119, 

940. 

1898, 

192, 

1221. 

1899, 

222, 

1442. 

1896, 

225, 

1620. 

1899, 

65, 

639. 

1889, 

55, 

640. 

1894, 

62, 

609. 

1894, 

62, 

609. 

1898, 
1 

84, 

931. 

19O0, 

110, 

1281. 

a  Removed  by  a  wrecking  company. 

tNot  yet  removed. 

0  Removed  by  owners. 

<!  Removed  by  Ice  and  waves. 


e  Drifted  to  Powder  Hole  Harbor,  Mass. 

/  Removed  by  private  enterprise  (not  complete). 

ff  Supposed  to  be. 
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ANALYTICAL   AND   TOPICAL    INDEX   TO 


WRECKS  (RemoTal  of )— Continued. 


Locality. 


Vineyard  Sound,  Man. 


Description. 


Sch.T.P.Dixona 

Sch.JoHiahR.  Smith. 
S3ch.  Harry  L.  Wliiton 
Sch.  Dora  M.  French . 

Wreckage^ 

Wreekaxe2 

Sch.  R.  L.  DewiB 

Sch.  A.ngola 


Beferences. 


Sch.  Lumet 

Sch.  Geoive  S.  Tarbell. 

Lighter  Monitor 

S.  b.  Lady  of  the  Lake. 
C.b.Elkc 


WaiskaBay 

Washington,  D.  C 

Washington  Park,  N.  J ^ 

Weymouth  Fore  River,  Mass j  Wreckage 

Wilmington  Harbor.Del i  5  wrecks 

Wing  Point,  Wis Sch.  Lumberman 


Woods  Hole  Harbor,  Mass 


Wreckage . 


1806, 

71,    T22, 

1896, 

71,    725- 

1886. 

70,    71S. 

1886, 

69,    70B. 

1886, 

701. 

1887, 

80,    928. 

1888, 

88.    981. 

1898, 

84,    932. 

1899, 

96, 1144. 

1900, 

110, 1281. 

1893, 

69.    852. 

1888,  622,  9015. 

1896, 

152,  1064. 

1898, 

S89. 

1899, 

81,1096l 

1897. 

170.1288. 

1888, 

858,2777. 

1896, 

69,    706. 

a  Supposed  to  be. 


b  Removed  by  gunboat  VeftuHtua. 


r  Removed  by  owners. 


WYOllfOiO  AND  COEiORAOO.    (Arid  regions.)    ( Examination  of  sites 

for  reservoirs. ) 


Appropriation. 

1898,  $6,000  (allotted),  98,  2819. 

Engineers. 

Chief  of  Engineebs.    Report,  08, 469. 

Enginberb  in  Charge: 

Lt.  Col.  A.  M.  Stickney.  Report,  08, 
2816. 

Capt.  H.  M.  Chittenden.  Report,  08, 
281 7.  Contents. — Sites  i  n  the  aria  regions. 
Dam  construction.  Conclusions  and  rec- 
ommendation. Functions  of  reservoirs. 
Natural  and  artificial  reservoirs.  Floods. 
Reservoir  construction.  Magnitude  and 
cost.  Summary.  Index  to  the  forego- 
ing.    08,  2917. 

Assistants: 

F.  B.  Maltby.     Report,  08,  2879. 

F.  Bond.     Report,  08,  2883. 

J.  A.  Seddon.  Monograph  on  Missis- 
sippi River  floods,  08,  2887. 

11.  A.  Sumner.  Letter  on  construction 
of  reservoirs  by  Colorado,  08,  2908. 

E.  Mead.  Letter  on  percentage  of 
stream  flow  required  to  be  stored,  08, 
2910. 

F.  J.  Mills.  Letter  on  preceding,  for 
Idaho,  08,  2912. 

Physical  eharactcrlstlcM. 

Diagram  showing  the  percentage  of 
water  to  be  stored,  08,  2873. 

Diagram  showing  the  comparison  of 
the  mean  monthly  discharges  of  the 
Niagara,  Ohio,  Upper  Mississippi,  and 
Missouri  rivers,  08,  2847. 

See  Engineers  in  Charge, 

Plans. 

Capt.   Chittenden   reported    that    the 


total  extent  of  a  reservoir  system  in  the 
arid  regions  which  would  render  a\'ai]a- 
ble  the  entire  flow  of  the  streams  would 
not  exceed  1,161,600,000,000  c.  f.;  that  if 
the  construction  of  such  a  system  w^ere  to 
consume  a  century  in  time,  it  would  rep- 
resent an  annual  stora^  of  about  11,600,- 
000,000  c.  f.,  or  266,300  acre  f.  At  15.37 
per  acre  f.  this  would  cost  11,430,031  per 
annum.  This  amount,  distributed  among 
the  17  States  and  Territories  of  the  arid 
section,  would  give  an  average  annual 
expenditure  in  each  of  $84,119.  The  an- 
nual value  of  the  stored  water  would  re- 
turn the  original  cost  and  maintenance 
in  an  average  period  of  3  years.    08, 2878. 

SuTTcys. 

Act  of  June  3,  1896,  provided  for  a  pre- 
liminary examination  of  sites  and  for  a 
report  upon  the  practicability  and  desir- 
ability of  building  reservoirs  and  other 
hydraulic  works  for  storage  and  utiliza- 
tion of  water  to  prevent  floods  and  over- 
flows, erosion  of  river  banks  and  breaks 
in  levees,  and  to  reenforce  the  flow  of 
streams  during  drought  and  1.  w.  seasons, 
at  least  1  site  each  in  Wyoming  and  Col- 
orado. There  were  examined  in  all,  un- 
der the  direction  of  Capt.  Chittenden,  2 
systems  in  Colorado  and  3  in  Wyoming. 
Report,  08,  2818. 

Maps: 

Phot<^raphs  of  dams  and  reservoirs, 
08,  2818. 

Map  of  the  drainage  basin  of  the  River 
Rhone,  France,  08,  2856. 


BEP0BT8   OF   OHIEF   OF   ENGINEEB8,  U.  S.  ABMY.  1829 


YABKrar  RITER,  N.  €. 


AppropriatloiM. 

1879,  120,000,  79,  87. 

1880,  20,000,  80,  791. 

1881,  12,000,  81,  1027. 

1882,  25,000,  82,  1103. 
1886,  10,000,  86,  968. 
1888,  10,000,  88,  919. 
1890,   5,000,  90,  1164. 
1892,   5,000,  99,  1182. 

Total,  107,000 

Commeree. 

Commercial  imix)rtanc*e  of  the  a<l  jacent 
country,  79,  629. 

Eng^ineers. 

Chiep  op  £ng inkers.  Reports,  78, 
75;  79,  87,88;  80, 117;  81,  166;  82,  161; 

83,  168;  84,  173;  86,  162;  86,  157;  87, 
133,  139;  88,  127,  134;  89,  145;  90,  131; 
91,167;  92,168;  98,181. 

Engineers  in  Charge: 

S.  T.  Abert,  U.  S.  agent,  1878-81.  Re- 
ports, 79,  626;  80,  790. 

Capt.  J.  Mercur,  1881-84.  Reports,  8 1 , 
1025;  82,  1102;  83,  864. 

Capt.  F.  A.  Hinman,  1884-^6.  Re- 
ports, 84,  1045;  85,  1042;  86,  967. 

Capt.  W.  H.  Bixby,  1886-92.  Reports, 
87,  1061;  88,  917;  89,  1099;  90,  1161; 
91   1404. 

Maj.  W.  S.  Stanton,  1892-93.  Rei)orts, 
92,  1181;  93,  1435. 

ASSIBTANTS: 

S.W.Evans.    Report,  79,  629. 
Messrs.  Burr  and  Fisher,  79,  648. 
W.  H.  James.     Reports,  81,  1027;  82, 
1103;  83,  864;  84,  1045. 

E.  D.  Thompson.     Report,  87, 1063. 

F.  Brown.  Reports,  90,  1164;  91, 
1406. 

Lt.  H.  Taylor.     Report,  88,  954. 

Estimates.     ( See  Plans  and  Projects. ) 

By  S.  T.  Abert,  the  improvement  of 
Yadkin  River:  ( 1 )  steamboat  navigation, 
$444,653.25,  79,  627,  640-643;  (2)  bateau 
navigation,  $102,393.60,  79,  644-647. 

Operations. 

I§§a-§1.  616  c.  y.  solid  rock,  150 
c.  y.  bowlders,  and  55  trees,  logs,  and 
snags  removed  from  the  river,  81,  1026. 

l§81-§3.  4,468  c.  y.  rock  blasted 
and  removed;  1,907  1.  i.  of  wing  dams 
and  training  walls  built;  125  c.  y.  timber 
and  brush  put  in  dams  at  Clinton  and 
8wic€good  shoals,  82,  1105. 

1882-83.  60  c.  y.  sand  and  gravel 
dredged;  1,163  c.  y.  rock  blasted  and 
removed;  226  1.  f.  wing  walls  and  jetties 
built,  83,  865. 

1883-84.  1,136  c.  y.  rock  blasted 
and  removed;  368  1.  f.  wing  dams  built, 

84,  1045. 
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1884-85.  2,138  1.  f.  wing  dams  and 
training  walls  built,  85,  1043. 

1885-86.  416  1.  f.  of  wing  dam  and 
125  1.  f.  of  training  wall  built;  also  150 1. 
f.  of  training  wall  and  498  1.  f.  of  wing 
dam  previously  built  raised  and  strength- 
ened, 86,  967. 

1886-87.  358  1.  f.  of  wing  dams 
built  and  227  c.  y.  rock  remov^  from 
channel,  87,  1062. 

1887-88.  510  c.  v.  rock  removed 
from  river  channel,  and  1,321  c.  y.  rock 
built  into  2,489  1.  f.  of  training  wall,  88, 
918. 

1888-89.  910  c.  y.  stone  quarried 
and  1,740  1.  f.  of  wing  dam  and  training 
wall  built,  89,  1100. 

1889-90.  225  c.  y.  stone  removed 
from  the  channel  and  600  1.  f.  wing  dam 
and  training  wall  built,  90,  1162. 

1 890-9 1 .  197  1.  f .  of  dam  work  and 
73  1.  f.  of  training  wall  built,  91,  1407. 

1891-93.  392  1.  f.  of  dams  built 
and  216  c.  y.  of  rock  removed  from  the 
channel,  92,  1182. 

Physical  characteristics. 

General,  79,  628.     Floods,  79,  628. 

Description  of  agricultural  characteris- 
tics, 79,  628. 

Of  obstructions^  etc.,  79,  630-639. 

Description  of  n  ver  f  mm  South  Carolina 
to  the  Narrows,  N.  C,  88,  953,  955. 

Plans.     (See  Estimates  and  Projects,) 

Bv  S.  T.  Abert,  improvement  of  the 
Yaakin  River  to  give  a  3-f.  navi^tion 
from  Wilkesborough  to  the  railroad 
bridge  near  Salisbury:  (1)  steamboat 
navigation,  by  dre<lging,  ro<*k  excavation, 
and  construction  of  locks  and  dams  and 
a  short  canal  around  Bean  Shoal;  (2) 
bateau  navigation,  by  rock  excavation, 
and  by  the  construction  of  wing  dams, 
7%  647. 

Capt.  Bixby,  1888,  did  not  consider  the 
river,  from  South  Carolina  to  the  Nar- 
rows, N.  C,  as  worthy  of  improvement, 
88,  952. 

Private  and  corporate  urork. 

1830-35.  Improvement  at  Bean 
Shoals,  on  the  part  of  the  Yadkin  Naviga- 
tion Co.,  79.  633. 

Projects. 

By  8.  T.  Abert,  1879,  improvement  ot 
the  river  from  Salisbury  to  the  footof  Bean 
Shoals,  64 J  m.,  by  dredging  and  rock 
excavation,  to  permit  of  a  steamboat  navi- 
gation of  2}  to  3  f.  1.  w.  draft  Estimate, 
181,671.  79,87,647,648;  88,864.  From 
1879  to  1886,  inclusive,  $87,000  was  ap- 
propriated. 

In  1887  it  was  considered  that  the  final 
cost  of  the  improvement  would  be 
$400,000,  87,  133,  1063. 
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In  1889,  after  an  aggregate  appropria- 
tion of  $97,000,  the  project  was  modified 
to  secure  only  a  cleared  channel  wav  of 
60  f.  available  width  and  2.5  to  3  f.  clear 
depth  for  eight  months  of  the  year,  from 
Salisbury  R.  R.  Bridge,  35  m.,  up  to 
Baileys  Ferry,  at  a  further  cost  of  $10,000, 
89,  1101;  92,  1182. 

In  1892-93  the  improvement  of  the  river 
was  stopped  by  onier  of  the  Secretary  of 
War  on  account  of  there  l)eing  no  boats 
on  the  river  or  any  expectation  of  there 
being  any  if  the  improvement  were  com- 
pleted, 98,  1435. 


By  8.  W.  Evans,  1878-79.  Report^  79, 
629. 

Examination  from  State  line  to  the 
Narrows  ordered  by  act  of  Aug.  5,  1886, 
87,  139. 

Examination  of  the  river  from  South 
Carolina  to  the  Narrows,  N.  C,  ordered 
by  act  of  Aug.  5,  1886,  made,  1888,  under 
direction  of  Capt  Bixby,  88,  952. 

Maps.  88,  864;  90,  1164;  91,  1406; 
99,  Atlas,  39,  40. 


YALOBUSHA  RIVER,  HISS. 


Appropriation!!. 

1881,  $3,500,81,1414. 

1882,  3,500,  82,  1555. 
1884,  2,000,  84,  1337. 
1886,   2,000,  86,  1363. 


Total,  11,000 

Commerce. 

Cotton  production,  88,  1153. 
Description  of;  unimportant,  95, 1983, 
1984. 

Engineers. 

Chief  of  Engineebs.  Reports,  80, 
158;  81,  210;  82,  207;  83,  216;  84,  225, 
226;  85,  240;  86,  235;  87, 199;  95,  279. 

Engineers  in  Charge: 

Maj.  W.  H.  H.  Benyaurd,  187^-83. 
Reports,  80,  1348;  81,  1414;  82,  1554. 

Maj.  A.  M.  Miller,  1883-85.  Reports, 
88,  1152;  84,  1337,  1342. 

Capt.  E.  Bergland,  1885-87.  Reporti?, 
85,  1519,  86,  1363. 

Capt.  J.  H.  Willard,  1887-95.  Reports, 
87,  1473;  88,  1362;  95,  1979. 

A.8SISTANTS  * 

N.  M.  Rees.     Report,  80,  1349. 
N.  S.  Davis.     Reports,  84,    1342;  85, 
1520. 

Operations. 

19§l-§3.  540  logs  and  snags  re- 
moved and  694  trees  destroyed,  82, 1554. 


188SI-83.  3,956  trees,  logs,  and 
snags  removed,  83,  1153. 

194K4-II5.  2,557  trees  cut  and  girdleil 
and  4,299  snags  and  logs  removed,  85, 
1520. 

11186-8 7.  2,329  snags,  logs,  and 
stumps  removed  and  12,425  trees  cut,  87, 
1474. 

Physical  ctaaracterlsties* 

Description  of,  80,  1348,  1349;  95, 
1979. 

ProJeeU. 

By  Maj.  Benyaurd,  1879,  improvement 
of  the  river  from  Grenada  to  its  mouth, 
a  distance  of  63  miles,  by  remoN'al  of 
snags,  sunken  logs,  leaning  timber,  etc., 
estimate,  $7,000,  80, 1350;  87,  1473. 

Additional  expenditures  required  to 
maintain  improvement,  87,  1473. 

Surveys. 

Examination  ordered  by  act  of  Mar.  3, 
1879,  79,  118;  made,  1879,  under  direc- 
tion of  Maj.  Benyaurd,  80,  1348. 

Examination  of  river  above  Grenada 
ordered  by  act  of  Aug.  2,  1882,  made, 
1883,  under  direction  of  Maj.  Miller  (re- 
port unfavorable)  84, 1342. 

Examination  ordered  by  act  of  Aug. 
17,  1894,  made  by  Capt.  Willard,  1895, 
(report  unfavorable)  95,  1979. 


TAIUHILL.   RIVER,  DREG.     (See  WillametU  Eiver  {upper),  Oreg.) 


Commeree. 

Important,  75,  ii,  792,  794. 
Engineers. 

Chief  op  Engineers.  Reports,  78, 108; 
75,  125;  91,  421;  98,  455,  457;  94,  417; 
95,  465,  467;  96,  404;  97,  506;  98,  504; 
99,  591;  1900,  667. 

Engineers  in  Charge: 

Maj.  H.  M.  Robert,  1873.  Report,  74, 
ii,  364. 

Maj.  N.  Michler,  1873-75.  Reports, 
74,  ii,  364;  75,  ii,  792. 


Maj.  T.  H.  Handbury,  1890-93.  Re- 
ports, 91,  3381,  3382;  93,  3522,  3531. 

Maj.  J.  C.  Post,  1894-95.  Reports,  94, 
2661;  95,3591,3602. 

Capt.  W.  L.  Fisk,  1896-99.  Reports,  96, 
3281;  97,  3429;  (Maj.  ),98,  3025;99,3234. 

Capt.  W.  C.  Langfitt,  1899. 

Capt.  W.  W.  Harts,  1899-.  Report^ 
1900,  4347. 

Assistants: 
G.  F.  Cramer,  75,  ii,  792. 
D.  B.  Ogden.     Report,  98,  3029. 


s 
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Operations. 

lS9a-93.  Over  1,200  snags,  etc,  re- 
moved, 08,  3524. 

1S93-94.  Over  300  snaf<s,  etc.,  re- 
moved, 94,  2661. 

1S94-95.  Over  150  snags,  etc.,  re- 
moved, 05,  3592. 

1S95-96.  Nearly  1,000  snags,  etc., 
removed,  06,  3282. 

1§9^97«  Some  snagging  done,  07, 
3431. 

l§97-9§.  Construction  of  lock  and 
dam  at  Lafayette  commenced,  08,  3026. 

1  §99-99.  1,673  c.  y.  dredged  from 
mouth  of  river;  cofferdam  completed, 
lock  pit  pumped  out;  bank  movement 
check  by  piles;  excavation  for  lock  pit 
completed,  pile  driving  for  foundation 
completed;  faying  of  concrete  begun,  00, 
3236. 

1§§9-1900.  Concrete  laying  com- 
pleted (total  con(!rete  in  sill  and  founda- 
tions, 7,618  c.  y. );  lock  gates,  etc.,  placed 
in  poHition;  keeper's  house  built;  timl)er 
revetments  constructed;  dam  construc- 
tion in  progress  (photographs),  1000, 
4349. 

Pliyilcal  charaeteiistlcf . 

Description  of,  75,  ii,  792,  794, 795;  01, 
3381;  08,  3532;  05,  3602. 

Table  of  distances  and  slope  of  river, 
76,  ii,  793. 

The  river  begins  to  be  navigable  at 
McMinnville,  the  county  seat  of  Yamhill 
County,  Oreg.,  distant  17  miles  from  the 
mouth  of  the  river,  08,  3532. 

From  its  mouth  to  McMinnville  it  is  a 
narrow,  tortuous  stream.  The  channel  is 
sometimes  completely  closed  by  the  banks 
sliding  in  after  being  loosened  by  heavy 
freshets.     05,  3605. 


Table  of  the  fall  of  various  sections  of 
the  river,  05,  3603. 

Results  of  works  of  improvement  ben- 
eficial, 08,  3532. 

Heavy  rains  interfering  with  lock  con- 
struction, 00,  3237;  1000,  4349. 

Plans. 

By  Maj.  Michler,  1875,  dredging  and 
removing  rock  and  snags,  construction  of 
locks  and  dams  at  the  navigable  ends, 
similar  to  the  work  at  Willamette;  esti- 
mate, $222,500,  75,  ii,  796,  798. 

By  Maj.  Handbury,  1891,  removal  of 
logs  and  similar  olistructions;  estimate, 
$3,000,  01,  3383. 

By  Maj.  Post,  1896,  construction  of  a 
lock  and  dam  at  Liafayette,  and  for  the 
removal  of  loes  and  all  other  obstructions 
to  provide  a  draft  of  3}  f .  throughout  the 
year  from  the  mouth  to  McMinnville; 
estimate,  t69,000,  05,  3604;  06,  3281. 

Surveys. 

Examination  ordered,  1873,  78,  108, 
made  bv  Maj.  Robert,  74,  ii,  364. 

By  ftfaj.  Michler,  1875,  75, 125,  ii,  792. 

Sur\'ey  ordered  by  act  of  Sept.  19,  1890, 
made  1891,  under  direction  of  Maj.  Hand- 
bury,  01,  3382. 

Examination  from  the  mouth  to  Mc- 
Minnville ordered  by  act  of  July  13, 1892, 
with  a  view  to  obtaining  slack- water  nav- 
igation by  lock  and  dam,  unfavorable 
report  submitted  by  Maj.  Handbury, 
1892,  08,  3531. 

Survey  up  to  McMinnville  with  a  view 
to  improvement  of  the  river  by  a  lock 
and  dam  or  otherwise  ordered  by  act  of 
Aug.  17, 1894.  Report  submitted  by  Maj. 
Post,  1895  (see  Projects),  05,  3602. 

Maps.     05,  3604;  00,  3238. 
Photographs.     00,3238;  1000,4350. 


YANKTON,  DAK..     (See  Missouri  River  between  Sioux  City  and  Fort  Benton,) 
YAUVWNA  AND  BIO  ELK  RIVERS,  OREO. 


Commerce. 

Description  of,  08,  2998. 

Engineers. 

Chief  of  Enoineebs.    Report,  08, 501. 

Engineer  in  Chaboe.  Maj.  W.  L.  Fisk, 
1898.     Report,  08,  2997. 

Physical  characteristics. 

Description  of,  08,  2997. 

Yaquina  is  located  about  3  miles  above 
the  entrance  to  Yaquina  Bay,  and  the 
head  of  tide  is  about  23  miles  above  this 


point.  Big  Elk  River  joins  the  Yaqnina 
about  4  miles  below  the  head  of  tide,  and 
is  susceptible  to  tidal  influence  to  Sunset 
Quarry,  a  distance  of  4  miles  above  the 
confluence.     08,  2997. 

SurTcys. 

Exalnination  of  the  river  from  the  town 
of  Yaquina  to  the  head  of  tide,  including 
Big  Elk  River  to  Sunset  Quarry,  orderea 
by  act  of  June  3,  1896,  made,  1897,  by 
Oapt.  Fisk  (report unfavorable),  08, 2997. 
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Appropiiatloiit. 

1880,  140,000,  80,  241. 

1881,  10,000,  81,  2593. 

1882,  60,000,  82,  2680. 
1884,  50,000,  84,  2265. 
1886,  75,000,  86,  2002. 
1888,  150,000,  88,  2149. 
1890,  165,000,  00,  2970. 
1892,  85,000,  92,  2694. 
1894,  50,000,  05,  3378. 
1896,  25,000,  06,  3242. 

1899,        5,000,  (survey)  00,  3216. 

Total,  715,000. 

Commerce. 

Resulte  prospective  upon  improvement, 

84,  2269. 

Description  of,  08, 3317;  06, 3286, 3288; 
1000,  4298. 

Contracts. 

1 8  §  T.  R.  Ingram,  jetty  stone,  62  cents 
pert,  87,  2466. 

1§94.  Pioneer  Sandstone  Co. ,  stone 
(annulled),  06,  3376. 

1§95.  D.  Kern,  ^tone,  from  Govern- 
ment quarry,  $1.30  per  t.  ($13,000) ;  fur- 
nished stone,  85  cents  per  t.  ($8,500), 
06,  3377. 

Engineers. 

Chief  of  Eng ineers.  Reports,  80, 241 ; 
81,  329;  82,  322;  83,  335;  84,  3:«;  86, 
365;  86,  362;  87,  326;  88,  299;  80,  355; 
00,  320;  01,  403;  02,  378;  08,  432,  436; 
04,  405;  06,  446,  456;  06,  398,  406;  07, 
499;  08,  489;  00,  574,  577;  1000,  646, 
649. 
Boards  of  Engineers: 

Convened  at  Portland,  Oreg.,  Nov.  13, 
1888,  ])y  8.  ().  No.  58,  to  examine  and  re- 
port uix)n  project  for  improvement  of  en- 
trance to  Ya(|uina  Bay.  Report,  80, 2517. 
(Col.  Mendell,  and  Majs.  Jones  and 
Handbury. ) 

A  Board  of  Engineers  convened  at  Port- 
land, Oreg.,  May  9,  1895,  bv  S.  O.  No.  7, 
dated  Mar.  14,  1895,  to  make  an  exami- 
nation of  the  bar  at  Yaquina  Bay.  Re- 
port., 06,  3284.  (Lt.  Col.  A.  Stickney, 
Majs.  J.  0.  Post  and  C.  B.  Sears. ) 

A  Board  of  Engineers  convened  at  Port- 
land, Oreg.,  Apr.  19,  1899,  by  par.  3,  S. 
O.  No.  14,  dated  Mar.  16,  1899,  to  ascer- 
tain the  desirability  of  prosecuting  the 
work  authorized  by  act  of  1896,  and  the 
cost  of  whatever  work  would  be  recom- 
mended, 00,  3215.  Report,  1000,  4293. 
(Col.  Mansfield,  Capts.  Taylor  and  Hart.) 

Engineers  in  Charge: 

Maj.  G.  L.  Gillespie,  1880-82.  Report, 
81    2589 

Capt.  C.  F.  Powell,  1882-87.  Reports, 
82,  2679;  83,  2062;  84,  2265;  86,  2393; 
86,  1998;  87,  2465,  2467. 


Capt.  W.   Young,   188^-90.     Reportfl, 

88,  2146;  80,  2513. 

Capt.  T.  W.  Symona,  1890-95.  Reports, 
00,  2967,  2974;  01,  3182;  02,  2694;  03, 
3357;  04,  2576;  06,  3375,  3450. 
.    Maj.  W.  H.  Heuer,  1893.    Report,  03, 
3314. 

Capt  W.  L.  Fisk,  1896-98.  Reporla, 
06,  3241,  3284}  07,  3394;  (Maj.)  08, 
2972. 

Capt.  W.  W.  Harta,  1899-.  Reports, 
00,  3212,  3216;  1000,  4291,  4293. 

J.  6.  Polhemufl.  Reports,  81,  2593; 
82,  2681;  83,  2064;  84,  2267;  86,  2395; 
88,  2147;  80,  2514;  00,  2970. 

G.  A.  Lyell.     Report,  01,  3190. 

Lt.  G.  D.  Fitch.    Report,  02,  2698. 

J.  G.  Holcombe.  Reports,  03,  3362; 
04,  2581;  06,  3378;  06,  3307. 

Operatlont. 

1  §  80-8 1 .  Preparations  for  work  and 
collection  of  materials;  2,500  1.  f.  of  tram- 
way built;  one  crib  with  mattress  founda- 
tion sunk;  81,  2592. 

l§§l-89.  90  l.f.of  wharf  built  of 
crib  work  and  piling;  also  hoisting  engine 
and  derrick  placed  in  position;  660  1.  f.  of 
jetty  (brush  and  stone)  built;  82,2629. 

l§§!i-§3.  Foundation  jetty  mat  ad- 
vanced 1,430  f.  and  the  same  balLasteti  and 
riprapped  with  6,600  c.  y.  stone,  83,  2063. 

l»»3-§4.  Jetty  extended  162  f.,  con- 
suming 9,352  c.  v.  stone  and  650  corda  of 
brush,  84, 2265." 

1§^4-I!i5.  Land  gap  of  375  f.  closed 
by  jetty  construction;  tramway  rebuilt; 
extensive  repairs  to  plant,  86,  2394. 

18§6-§7.  Operations  resumed  in 
constniction  of  jettv,  87,  2466. 

1887-88.  Jetty  extended  460  f.,  88, 
2147. 

1  §§§-S9.  Repairs  to  plant  and  main 
jetty  tramway;  132 1,  f.  of  wharf  built  and 
equipped  with  twisting  apparatus;  2,100 
l.f.of  track  laid;  3,300t.  of  rock  quarried; 
south  jetty  extended  4,265  f.,  and  2,110 
1.  f.  of  tramway  built  for  north  jetty,  80, 
2516. 

lS§9-90.  820  l.f.of  tramway  built 
for  north  jetty ,  and  12,980 1.  of  stone  placed ; 
18,040  t.  stone  placed  on  south  jetty,  00, 
2969. 

1§90-91.  Preparation  and  repair  of 
plant;  north  jetty  extended  600  1.  f.; 
30,327 1.  of  stone  placed  upon  old  and  new 
work;  2,080  f.  of  south  jetty  tramway 
built,  01,  3184,3186. 

1  §91-93.  North  jetty  extended  840 
!..  and  large  part  of  south  jetty  com- 
pleted; repairs  and  construction  of  plant, 
02  2697. 

i  ]i(92-93.  32,085  t.  of  rock  placed  in 
north  jetty,  03,  3360;  30,690  t.  of  rock 
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placed  in  sonth  jettv  and  repairs  made, 
98,  3361. 

1 M93-94.  16,332  t.  of  rock  placed  in 
south  jetty,  and  5,494 1.  in  north  jetty,  94, 
2578. 

1994-95.  About  10,000  t.  of  rock 
placed  in  north  and  south  jetties,  96, 
3376. 

1895-96.  About  9,000  t.  of  rock 
placed  in  north  and  south  jetties,  96, 
3242. 

1  §9§-99.  U.  S.  tugboat  prepared  for 
survey,  99,  3216. 

Piiytieal  charaeterltttct. 

DeHcription  of  bay  and  its  tidal  volume, 
86,  2000;  87,  2468. 

Description  of,  89,  2518;  98,  3315, 
3361;  94,  2579;  95,  3451;  96,  3307; 
1900,  4296. 

The  bed  of  the  entrance  of  solid  rock, 
98,  3316;  95,  3451. 

Tendency  to  bar  formation  at  the  ends 
of  the  jetties,  94,  2577;  95,  3376. 

In  1895  the  officer  in  charge  thought  it 
was  not  in  the  power  of  man  to  improve 
the  entrance  further  to  make  it  a  harl)or 
of  safe  capacity  for  deep  draft  ships,  95, 
3452. 

Current  observations  and  borings,  96, 
3308. 

In  1895  there  was  a  depth  of  7  f.  across 
the  bar,  95,  3286,  and  in  1897  a  depth  of 
from  14  to  16  f.,  98,  2974. 

Private  iirork. 

Funds  donated  by  citizens  of  Willa- 
mette Valley  for  use  on  the  Yaquina  im- 
provement, 82,  2679. 

Projects. 

By  Maj.  Gillespie,  1880,  construction  of 
a  high-tide  brush  mattress  and  ntone  jetty 
about  4,000  f.  long  <m  the  south  side  of 
the  entrance  to  Ya(]uina  Bay,  to  close  a 
rock-ol)Htnicted  channel,  and  to  provide 
a  central  free  channel  of  increased  depth; 
depth  to  l)e  obtained  wa.s  placed,  in  1881, 
at  17  f.,  and  8ul)6equentlv  raised  to  19  f., 
at  m.  h.  t;  estimate,  $465,000,  81,  329; 
82,  2680;  87,  24(>5. 

In  1886,  1235,000  having  been  appro- 
priate<l  for  the  work,  Capt.  Powell  pro- 
posed the  construction  of  a  north  jetty, 
which,  with  the  further  extension  of  the 
south  jetty,  was  estimate<l  to  cost  $308, 970 
additional  to  the  amount  already  appro- 
priated, 86,  2001 ;  87,  237,  2465. 

By  Capt.  Young,  1888,  construction  of 
a  north  mid-tide  jetty  of  rubble  stone  ex- 
tending from  the  north  head  along  and 


behind  the  reef  for  a  distance  of  about 
2,300  f. ;  also  to  raise  the  south  jetty  to 
full  h.  w.,  leaving  an  entrance  width  be- 
tween the  jetties  of  about  1,000  f.;  esti- 
mate, $196,750;  approved  by  Board  of 
Engineers,  1889,  89,  2519-2521. 

In  1890,  $145,000  was  estimated  as  re- 
quired for  completion  of  project,  90, 2770. 

By  Capt.  Symona,  1892-93,  modifying 
the  project  of  1888  to  provide  for  raising 
the  north  jetty  to  full  h.  t,  98,  3357,  and 
for  constructing  five  groins  channel  wards 
from  the  south  jetty,  98,  3359;  in  1894 
for  extension  of  one  of  the  groins  300  f. 
and  another  100  f.,  95,  3376. 

By  Board  of  C]ngineers,  1895,  extension 
of  north  jetty  2,100  f.  and  south  jetty 
2,000  f.,  removal  of  rock  in  projected 
channel,  and  constniction  of  a  spur  800  f. 
long  inside  the  existing  sonth  jetty;  esti- 
mate, $1,025,800,  96,  328(5-3287. 

Board  of  Engineers,  1899,  did  not  deem 
the  harbor  worthy  of  further  improve- 
ment, with  the  exception  of  the  removal 
of  a  cluster  of  rocks  near  the  pouth  jetty, 
whicth  could  be  removed  at  an  estimated 
costof  $20,000from  available  funds,  1900, 
4291-4294. 

Surveys. 

Comparison  of  surveys  of  1885-86,  87, 
2467. 

p]xamination  of  the  harbor  with  a  view 
to  obtaining  a  depth  of  25  f.  at  m.  1.  w. 
upon  the  bar  at  the  entrance  ordered  by 
act  of  July  13,  1892,  made  in  the  same 
year  by  Maj.  Heuor  (report  unfavorable), 
98,  3314. 

Survey  of  the  bay  made,  1892,  by  Capt. 
Symons,  98,  3361;  and  of  the  bar  and 
bay  in  the  vicinity  of  the  jettiej^,  1893,  94, 
2578.  Several  surveys  of  the  harb(jr  in 
the  vicinity  of  the  inner  bar  were  made 
by  Capt.  Symons,  1894-95,  95,  3376. 

Examination  of  the  bay  and  bar  with  a 
view  to  obtaining  increased  depth  ordered 
by  act  of  Aug.  17,  1894,  made,  1895,  by 
Capt.  Symons  (report  unfavorable),  95, 
3450. 

Survey  of  the  entrance  made,  1893, 
under  the  direction  of  the  Board  of  En- 
gineers of  1895,  96,  3307. 

Examination  by  Board  of  Engineers 
ordered  by  act  of  Mar.  3,  1899.  Survey 
made  under  direction  of  the  board,  1899- 
1900.  Reports,  99,  3215;  1900,  4293. 
(See  Projects.) 

Maps.  82,  2680;  88,  2066;  84,  2268; 
85,  2396;  86,  2000;  87,  2465;  98,  3360; 
1900,  4292. 
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YAZOO  RIVER,   MISS.     (See  Bear  CVetsJk,  Jfin.) 


Appropiiatlonfl. 

1873,  $40,000,  78, 
1875,   12, 000,  75, 
15, 000,  76, 
25, 000,  78, 
15, 000,  79, 
12, 000,  80, 
6,000,  81, 
8, 000,  82, 
10, 000,  84, 
15, 000,  86, 
32, 000,  88, 
25,000,  91, 
20, 000,  92, 
20, 000,  96, 
1896,   20, 000.  96, 
1899,   20, 000,  99, 


1876, 
1878, 
1879, 
1880, 
1881, 
1882, 
1884, 
1886, 
1888, 
18^K), 
1892, 
1894, 


56,485. 

69,  522. 

78,  bm. 

86,  628. 

115,  967 

1310. 

1408. 

1548. 

1334. 

1358. 

1360. 

1999. 

1643. 

1931. 

1616. 

2012. 


Total,  295, 000 


Commerce. 

Traffic  upon  the  river,  88,  1144. 

After  survey  of  1896  removal  of  bar  at 
Yazoo  City  not  recommended  as  such 
removal  would  prolmbly  impair  naviga- 
tion above  and  bt^low  it,  97,  306. 

The  average  commerce  for  the  past  ten 
years  was  193,841  t.,  valuetl  at  ^,052,000, 
1900,  408. 

Contraet. 

1§73.  New  Orleans  Wrecking  and 
Salvage  Co.,  removal  of  11  wrecks,  74, 
62,  364. 

Englneeri. 

Chief  of  Eno inkers.  Reports,  72, 56; 
78,  56;  74,  62;  75,  69;  76,  77;  77,  76; 
78,  86;  79,  115;  80,  153;  81,  208;  82, 
2a5;  88,  214;  84,  223,227;  86,  237,243; 

86,  233;  87,  198;  88,  181;  89,  213;  90, 
191;  91,  243;  92,  235;  93,  264;  94,  245; 
95,  274;  96,  239;  97,  305;  98,  296;  99, 
355;  1900,  407. 

Engineers  in  Charge: 

Lt.  Col.  W.  F.  liaynolds,  1872;  72,  56. 

Col.  J.  H.Simpson,  1873;  78,  53. 

Capt.  VV.  H.  H.  Benvaurd,  1873-8:^;  73, 
53.  Reports,  73,  485;  74,  364;  75,  522; 
76,  594;  77,  480;  78,  626;  79,  967; 
(Maj.),  80,  1310;  81,  1407;    82,  1547. 

Maj.  A.  M.  Miller,  188:^85.  Reports, 
83,  1143;  84,  1333,  1355. 

Capt.  E.  Bergland,  1885-86.  Reports, 
85,  1507,  1537;  86,  1357. 

Capt.  J.  H.  Willard,  1886-99.     Reports, 

87,  1467;  88,  1359;  89,  1609;  90,  1892; 
91, 1996;  92,  1624;  93,  2024;  94,  1483; 
95,  1929;  (Maj.),  96,  1613;  97,  1922; 
98,  1619;  99,  2009. 

Maj.  T.  L.  Casey,  1900.  Report,  1900, 
2519. 


Abbistants: 
J.  D.  McKown.     Report,  78,  484. 
J.  Bumey.     Report,  74,  365. 
J.  Straszer.     Reports,  76,  594;  78,  627. 
T.  M.  Farrell.     Report,  84,  1356. 
P.  R.  Starr.     Report,  85,  1508. 

Estlmatet. 

By  Capt.  Benyaurd,  1874,  improve- 
ment of  nver  (covering  a  period  of  four 
years)  by  construction  of  snag  lx>at8  and 
the  removal  of  snags,  $120,000,  74,  365; 
75,  522;  76,  596;  77,  480. 

By  J.  Bumey,  1874,  construction  and 
operation  of  IxMits,  74,  365;  76,  596. 

Obstructions.     (See  Operations.) 

Operations,  a 

1873-74.  Nine  wrecks  removed  by 
contract,  74,  62. 

1§7«{^76.  Removal  of  obstructioDS 
by  U.  S.  snag  boat  belonging  to  Ouachita 
River,  76,  78,  594. 

1§77-7II.  Removal  of  obstructions 
by  U.  S.  snag  boat  l)clonging  to  Ouachita 
River,  78,  86,  626. 

1 87§-79.  Construction  of  snag  lx)at 
in  progress  to  be  used  on  several  rivers 
jointly,  79,  967. 

l§79-80.  Wrecks  of  2  steamerH  re- 
moved, also  logs,  snags,  and  similar  ob- 
structions, 80,  1310. 

1§80-81.  250  snags  and  2,194  trees 
removed  and  cut,  81,  1407. 

l§§l-83.  607  snags  and  wreck  of 
steamer  removed  and  172  trees  cut  down, 
82,  1547. 

188tl-83.  545  snags  removed  and 
destroyed  and  485  trees  cut  down,  83, 
1144. 

1  §84-85.  894  snags  and  stumps  and 
1  steamboat  wreck  removed  from  chan- 
nel; al«o  1,773  trees  cut  and  6  jams  re- 
moved, 85,  1507. 

1886-87.  Summary  of  operations, 
87,  1467. 

1887-88.  415  snags  and  stumps  re- 
moved from  the  channel;  203  trees  and 
shore  snags  removed  from  the  banks,  and 
150 1.  f.  of  wing  dam  built,  88,  1359. 

1888-89.  Extensive  repairs  to  snag 
boat  Meig»;  494  snags  removed  from  the 
channel,  and  1.675  trees  and  shore  snags 
removed  from  the  banks,  89,  1610. 

1889-90.  -730  logs  and  snags  and  6 
wrecks  removed  from  the  channel,  and 
94  shore  snags  and  trees  cleared  from  the 
banks,  90,  1893. 

1 890-9 1 .  403  snags  and  10  log  jams 
removed  from  the  channel,  and  633  lean- 
ing trees  cleared  from  the  banks,  91, 1997. 

1 89 1-09.  750  snags,  55  shore  anags, 
and  2  wrecks  removed,  92,  1626. 


a  List  of  obBtructiomi.  78.  48S;  74.  866. 
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1899-93.  150  1.  f.  brash  wins  dam 
built,  several  wrecks  removed,  920  s.  y. 
brush  and  willows  cut,  and  about  15,000 
snags  and  other  obstructions  removed, 
08,2026. 

l(l93-94.  Wreck  removed,  225  l.f. 
brush  dam  built,  785  s.  y.  brush  and  wil- 
lows cut,  and  over  27,000  snags,  etc.,  re- 
moved, 94,  1485. 

1894-95.  Care  and  repair  of  plant, 
95.  1930. 

1896-97.  Portions  of  wrecks  re- 
moved, 2,294  s.  y.  brush  and  willows  cut, 
and  about  116,700  obetractions  removed, 
97,  1923. 

1897-98.  Several  wrecks  removed, 
4,925  s.  y.  brush  and  willows  cut,  and 
nearly  30,000  snags  and  other  obstructions 
removed,  98,  1620. 

1898-99.  About  69,600  snags  and 
other  obetractions  and  2,800  s.  y.  willows 
and  brush  removed  from  channel,  99, 
2011. 

1899-1900.  1,100  snags  and  other 
obetractions  and  parts  of  two  wrecks  re- 
moved from  channel,  1900,  2520. 

Physical  characterlttlc^. 

Description  of,  98,  2025;  94,1485;  96, 
1614;  97,  1922;  98,  1619. 

Description  of,  in  the  vicinity  of  bar  at 
Yazoo  City.     Bar  evidently  formed  by 


gravel  brought  down  from  adjacent  hills 
by  Town  Bayou.     96,  1615. 

Projects. 

By  Capt.  Benyaurd,  1874,  improvement 
of  the  river  by  construction  of^snag  boat 
and  removal  of  wrecks,  snags,  logs,  and 
similar  obntractions,  74,  365. 

From  1873  to  1886  $158,000  was  appro- 
priated, 75,  522;  76,  596;  77,  480;  78, 
626;  87,  1470. 

Survejm. 

For  removal  of  wrecks  and  obstruc- 
tions, 1872,  72,  56.  ^ 

Of  Yazoo  Pass  with  a  view  to  connect- 
ing the  pass  with  the  Mississippi  River 
ordered  by  act  of  Aug.  2,  1882;  made* 
1883,  under  direction  of  Maj.  Miller  (re- 
port unfavorable) ,  84,  1355. 

Survey  from  the  Ix)uisville,  New  Or- 
leans and  Texas  Railroad  Bridge  to  its 
mouth  ordered  by  act  of  Sept.  19,  1890; 
made,  1891,  under  direction  of  Capt.  Wil- 
lard,  91,  1998;  92,  1626. 

The  act  of  1894  and  of  1896  provided 
for  the  removal  of  bar  at  Yazoo  City. 
Chief  of  Engineers  authorized  a  survey, 
which  commenced  in  1896  under  direc- 
tion of  Maj.  Willard,  96,  1615. 

Maps.    91,  1997. 


YAZOO   RIVER,  MISS.  (Vlcksburg),  IfiOIJTH  OF.     (See  Mimmppi 

River i  Yazoo  River,  Miss. ) 


Appropiiatlont. 

1892,  $75,000,  93,  2034. 
1894,  265,000,  95,  1939. 
1897,  350,000,  97,  1928. 


Total,  690,000 

Commeree. 

The  average  commerce  for  the  last  five 
years  was  303,466  t.,  valued  at  $7,922,000, 
1900,  410. 

Contracts. 

1895.  C.  H.  Dameron  &  Bro.,  exca- 
vating earth  and  placing  it  in  embank- 
ment, 20.8  cents  per  c.  meter  ($18,530.51 ), 
96,  1622. 

1§96.  A.  P.  Martin,  same  work  as 
preceding,  19i  cents  per  c.  meter  ($23,- 
875.23),  97,  1929. 

1899.  Stone,  Sand  &  Gravel  Co., 
dredging,  8.49  cents  per  c.  y.  ($636,750) ; 
annulled  Mar.  7,  1900,  99,  2017;  1900, 
2527. 

1990.  Atlantic,  Gulf  &  Pacific  Co., 
dredging,  12.4  cents  per  c.  y.  ($930,000), 
1900,  2530. 

Engineers. 

Chief  op  Engineers.  Reports,  98, 
265;  94,  246;  95,  274;  96,  239;  97,  306: 
98,  297;  99,  357;  1900,  408. 


Engineers  in  Charge: 

Capt.  J.  H.  Willard,  1892-99.  Reports, 
98,2029;  94,1488;  95,  1933;  (Maj.), 
96,  1618;  97,  1927;  98,  1625;  99,  2015. 

Maj.  T.  L.  Casey,  1900.  Report,  1900, 
2524. 

Assistant.  H.  M.  Marshall.  Reports, 
98,  2035;  94,  1493;  95,  1939;  96,  1622; 
98, 1631. 

lie^al  proceedings. 

Negotiations  for  lands  covering  right 
of  way,  94,  1491;  examination  of  titles, 
etc.,  05,  1936;  purchases  authorized  and 
made,  95,  1936;  96,  1621;  condemna- 
tion proceedings  for  a  portion,  95,  1936. 

Lei^lslatlon. 

By  act  Feb.  2, 1894,  Mississippi  author- 
ized cession  of  jurisdiction  to  the  U.  S. 
over  lands  acquired  for  canals,  etc.,  95, 
1935;  96,  1621. 

Levees,  located  and  mapped  under  an 
act  of  Mississippi,  98,  1625. 

Act  creating  Yazoo-Chickasaw  levee 
district,  and  constituting  board  of  levee 
commissioners  and  defining  powers  and 
duties  thereof,  98,  1635. 

Operatlonii. 

1  §94-95.  Vicksbui^  Harbor,  bar 
at  head  of  Lake  Centennial,  and  lands 
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along  proposed  cut  grubbed  and  cleared, 
95,  1935,  1939. 

1  §96-96.  Grubbing  and  blasting 
done;  dam  at  Centennial  Lake  in  course 
of  construction;  94,254  c.  meters  earth 
excavated  and  placed  in  embankments; 
ditch  to  drain  Lake  Barnett  under  con- 
struction, 96,  1621,  1622. 

1§96-9T.  Obstructions  removed: 
246,454  c.  meters  earth  excavated  and 
placed  in  embankments,  97,  1927. 

lS97>-9§.  Ditch  to  drain  water 
ponded  by  canal  embankments  dug;  road 
along  canal  repaired;  cross  sections  of 
canal  site  madet  reference  signs,  etc.,  re- 
paired, 98,  1625. 

1699-1900.  The  closure  of  the 
West  Pass  of  the  lake  completed;  73,106 
c.  y.  dredged  from  channel  (contract 
annulled);  and  42,100  c  .y.  dredged  from 
mouth  of  canal  near  Kleinston,  1900, 
2525,  2528. 

Physical  char^cterlttlct . 

Description  of,  92, 1627-1642;  98,2030; 

94,  1489;  96,  1934;  96,  1621;  97,  1727; 
98,  1631. 

Physical  peculiarities  that  may  I)©  en- 
countered m  diverting  the  river,  93, 
2031. 

Description  of  lands  covering  propoee<i 
right  of  way,  94,  1491. 

Gauge  readings  and  discharge  measure- 
ments, 93,  2030,  2036;  98,  1632. 

High-water  marks,  94,  1501. 

Low-water  marks,  94,  1502. 

Elevation  of  zeros  of  gauges,  94.  1502. 

Summary  of  borings,  94,  1503. 

Description  of  Vicksburg  Harbor. 
Tendency  of  bottom  to  which  dredging 
had  been  carried  to  return  to  about  the 
same  grade  with  respect  to  the  Kleinston 
gauge,  indicating  eitner  deposit  or  forcing 
up  of  the  bottom  by  sinking  of  sides. 

95,  1936. 

Discharge  observations  at  river  mouth, 

96,  1941. 

Right  of  way  1,000  meters  wide,  located 
to  give  the  least  amount  of  excavation 
and  an  easy  curve  for  change  of  direction 


from  Old  River  to  Lake  Centennial,  96, 
1621. 

Floods  stopping  work,  97,  1927. 

Duration  and  occurrence  of  certain 
water  phases  at  Vicksburg,  98,  1632. 

Table  showing  height  and  duration  of 
floods  at  Cairo,  111.,  l&fore  and  after  com- 
pletion of  levee  svstem  in  1885;  and  at 
Vicksburg,  98,  1634. 

Private  vrork. 

Efforts  made  to  organize  a  levee  district 
to  cooperate  with  agencies  at  work  for 
levee  construction,  93,  2031. 

Projects. 

By  Capt.  Willard,  1892,  formation  of  a 
new  outlet  from  the  former  mouth  of  the 
Yazoo  on  Old  River,  through  deep  water 
in  Old  River,  across  the  lowland  between 
Long  and  Barnett  lakes  to  Lake  Centen- 
nial, around  the  head  of  De  Soto  Island, 
along  the  front  of  Vicksburg,  and  enter- 
ing the  Mississippi  on  the  channel  side  of 
Kleinston,  estimate,  $1,500,000,  98,  2029. 
Reduceil  by  1300,000, 93, 2034.  Dredging 
in  Vicksbuig  Harbor  to  a  depth  of  2  meters 
t)elow  zero  of  the  Kleinston  gauge,  96, 
1934.  In  1897,  for  excavation  from  Old 
River  to  the  Mississippi,  under  continuous 
contract,  98,  1625. 

Table  showing  quantities  of  materials 
to  \>e  excavated  from  the  Yazoo  diversion 
cana^  at  stated  elevations,  98,  1632. 

Secretary  of  War,  Mar.  10,  1900,  au- 
thorize<i  the  dredging  in  Vicksburg  Har- 
bor, 1900,  2528. 

Surveys. 

Survey  and  preliminary  work  for  von- 
struction  of  canal,  93,  2030;  *94,  14vHl»; 
l)oringa,  94,  1493;  precise  levels,  94, 
1495;  bench  marks,  94,  1499. 

Resurvey  made  at  existing  mouth  of 
the  river  to  determine  changes  there,  98, 
1625. 

Location  and  mapping  of  proposed 
levee  lines  along  Chickasaw  Bayou  and 
Yazoo  River  to  Steele  Bavou,  98,  1625. 

Maps.  93,  2034;  94,  "1494;  98,  1634. 
Plates,  1900,  2532. 


Appropriation. 

1839,  &$500 


YELLOWBACKS,  WIS,     (See  Chippetva  River  at.) 
YELLOW  RIVER,  FLA.^^ 


YELLOW  RITER,  OA. 

Survey. 


Engineer!. 

Chief  of  Engineers.    Report,  91, 184. 

Engingbr  in  Charge.  Capt.  O.  M. 
Carter,  1891.     Report,  91,  1606. 

AasisTANT.  Lt  T.  H.  Rees.  Report, 
91,  1608. 

Pliysieai  charaeteristle§. 

Description  of,  91,  1606. 

«  Examination.    Report  (favorable)  Jan.  26, 1840.     (H.  Dor.  No.  482,  fioth  Cong..  2d  sess.) 
t*  For  survey  to  ascertain  the  practicability  and  cost  of  removing  the  rafts  obstructing  the  Rtream. 
(Treasury  Doc.  373, 1882.) 


Examination  ordered  by  act  of  Sept  19, 
1890,  made,  1891,  under  direction  of  Capt 
Carter  (report  unfavorable— cost  too 
great),  91,  1606. 

Maps.    91,  1610. 
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Appropriations. 

1879,  $26,000,  79,  128. 

1880,  15,000,  80,  1475. 

1881,  20,000,  81,  1676. 

1882,  20,000,  82,  1746. 
1884,  «20,000,  85,  1660. 
1886,  18,750,  86, 1402. 
1896,  10,000,  96,  1896. 


Total,  128, 750 

Commerce. 

Communication  and  transportation,  79, 
1098. 

Natural  products  and  mining  interests 
tributary  to  river,  79,  1099,  1100. 

Increase  in    steamboat  business,  82 
1746. 

Insignificant  commerce  of  upper  river 
87,  1602. 

Former  brisk  trade  taken  bv  the  R.  R. 
93,  2321. 


Chief  op  Engineers.  Reports,  78, 95 
79,  128;  80,  170;  81,  231;  82,  228;  88 
-234;  84,  238;  86,  259;  86,  249;  87,  216 
88,  206;  89,  240;  90,  215;  91,  276,  277 
92,  264;  98,  297;  94,  272;  95,  304;  96 
263;  97,  338;  98,  329;  99,  394;  1900 
450. 

Engineers  in  Charge: 

Lt.  E.  Maguire,  1879-84.  Reports,  79 
1097;  (Capt.)  80,  1475;  81,  1674;  82 
1743;  88,  1364, 1373. 

Capt.  J.  B.  Quinn,  1884-86.  Reports 
84,  1543;  85,  1659;  86,  1399. 

('apt.  C.   B.  Sears,  1886-87.     Report, 

87,  1601. 

Maj.  C.  J.   Allen,   1888-90.     Reports 

88,  1559;  89,  1809. 

Maj.  W.  A.  Jones,  1890-91.  Report,  90 
2098. 

Capt.  C.  F.  Powell,  1891-92.  Reporte 
91,  2236,  22:^;  92,  1903. 

Capt.  U.  F.  Hodges,  1893-95.  Reports 
98,  2321;  94,  1784;  95,  2240. 

Lt.  Col.  W.  A.  Jones,  1896.  Report 
1896. 

Capt.  J.  C.  Sanford,  1897-.  Reports 
97,  2211;  98,  1866;  99,  2231. 

AsSIfiTTANTS: 

F.  M.  Towar.     Reports,  88,  1373;  84 
1544. 
B.  Smith.     Report,  97,  2212. 

Operationi. 

1§7§-T9«  Work  in  progress  on  Buf- 
falo Rapids  and  survey  continued,  79, 
128. 

1§§0-§1.  519  c.  y.  rock  taken  out  of 
channel,  81,  1675. 

lSSl-§3.  3,1621.  f.  of  brush  and  stone 
dam  and  shore  protection  built;  433  c.  y. 
rock  removed,  82,  174,3-1746. 


l§83-83.  6, 806  fascines  and 565  mats 
made  and  laid ;  4,536  c.  y .  rock  and  gravel 
placed  in  construction  of  dams  and  shore 
protection,  88,  1375. 

18§3-64«  Repairs  to  dikes  in  vicin- 
ity of  Glendive,  84,  1543. 

1  S§4-§5.  2,504 1.  f.  of  brush  and  stone 
dike  built,  85,  1659. 

1  §  §  5-§d«  Outlets  from  main'channel 
below  Glendive  closed  by  brush-dam  con- 
struction, 86,  1399. 

1896-97.  About  one-half  mile  of 
bank  protected  at  Glendive,  97,  2211. 

Physical  characteristics. 

Description  of,  79, 128, 1097, 1098, 1099, 
1101. 
Table  of  distances,  79,  1101,  1102. 
Discharge  of  river,  79,  1101. 

Plans.    (See  Projects.) 

By  Capt.  Powell,  1891,  improvement  of 
the  river  below  Glendive,  giving  a  3-f.  1. 
w.  channel  by  the  construction  of  closing 
damfl,  revetment,  and  dredging;  estimate, 
$281,250,  91,  2241. 

In  1891  (^ol.  Poe  did  not  consider  the 
improvement  of  any  portion  of  the  Yel- 
lowstone River  warranted  by  existing 
needs  of  commerce,  91,  2242. 

Projects.     ( See  Plans, ) 

By  Lt.  Maguire,  1878,  for  improvement 
of  the  river  oy  removal  of  rot^ks,  snags, 
trees,  and  similar  obstructions,  and  con- 
struction of  wing  dams  and  shore  protec- 
tion for  the  unification  of  the  channel; 
cost  indeterminate,  79,  1098. 

From  1879  to  1886,  inclusive,  $118,750 
was  appropriated ;  estimated  cost  to  com- 
plete project  in  1887,  $106,000,  87,  1603; 
88,  1559. 

Act  of  1896  directed  that  appropriation 
of  that  year  should  be  expended  at  or 
near  Glendive,  Mont.,  96,  1896.  Capt. 
Sanford  proposecl  with  this  amount  pro- 
tection of  right  bank  at  this  place  from 
caving  for  a  distance  of  al)out  one-half 
mile,  97,  2211. 

Authority  was  obtained  to  drop  this 
river  from  list  of  works,  and  no  further 
reports  will  be  submitted  unless  the  work 
is  revived  by  further  appropriations,  99, 
2231. 

Surreys. 

Ordered  by  act  of  June  18, 1878, 79, 95; 
made,  1879,  under  direction  of  Lt  Ma- 
guire (see  Projects),  79,  128,  1097  (his- 
tory of  survey,  79, 1101, 1102);  80, 1475. 

Examination  from  its  mouth  to  the 
mouth  of  the  Tongue  River,  made,  1891, 
under  direction  of  Capt.  Powell  (see 
Plans),  91,2239. 

Maps.  82,  1744,  1746;  88,  1374;  97, 
2211. 


a  Allotted  by  the  act,  from  appropriation  for  Missouri  River  from  Sioiix  City  to  Fort  Benton,  for 
purchase  of  ana^  boat  to  be  operated  above  Sioux  City  and  on  Yellowstone  River. 
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YORK  HARBOR,  RE. 


Appropiiatloni. 

1886,  115,000,  87,  462. 

1888,  10,000,  88,  394. 

1890,  10,000,  91,  603. 

1892,  9,000,  92,  527. 

Total,    44,000 

Contracts. 

T.  Symondfl,  for  dredging,  65  cents  per 
c.  v.,  87,  463. 

I  §§9.  T.  Symonds,  dredging,  50 
cents,  and  rock  removal,  at  $10  per  c.  y., 
89,539. 

1S91.  T.  83rmond8,  rock  removal, 
113  per  c.  y.,  91,  603. 

1893.  A.  B.  Martin,  dredging,  68 
and  36  cents  per  c.  y.  ($11,280),  98,  715. 

Engineers. 

Chief  of  Enoinbebs.  Reports,  85, 
60;  87,  19;  88,  19;  89,  28:  90,  23;  91, 
29;  92,  35;  98,  34;  94,  33. 

Engineers  in  Charge: 

Col.  C.  E.  Blunt,  1884-85.  Report,  85, 
485,  487. 

Maj.  J.  A.  Smith,  1885-92.  Reports, 
87,  462;  (Lt.  Col.)  88,  393;  89,  537; 
90,  450;  91,  602. 

Lt.  Ck)l.  P.  C.  Hains,  1892-94.  Re- 
ports, 92,  526;  93,  714;  94,  522. 


Assistant.     C.    Berrer.     Report,   85, 

485,  488. 

Operations. 

l§67-8($.  19,342  c.  y.  gravel  and 
rock  removed,  88,  393. 

16§9-90«  1,210  c.  y.  sand,  gravel, 
and  bowlden  and  214  c.  y.  solid  rock  re- 
moved, 90,  450. 

1890-91.  760  c.  V.  rock  removed, 
91,  602. 

1S99-94.  About  18,000c.  y.  dredged. 
Project  completed,  98,  714;  94,  523. 

Projects. 

By  Col.  Blnnt,  1885,  improvement  of 
York  Harbor  by  dredging  at  obstructed 
points  in  the  existing  channel  to  obtain 
a  uniform  depth  of  10  f.  at  1.  w.;  esti- 
mate, $25,000,  86,  487.  Increased  $5,000 
in  1887  by  Lt  Col.  Smith,  87,  462.  Re- 
vised in  1888,  by  Lt.  Col.  Smith,  to  cost 
$44,000,  88,  393;  92,  526. 

Surreys. 

Examination  ordered  by  act  of  Julv  5, 
1884,  made,  1884,  under  <iirection  of  Col. 
Blunt,  86,  485. 

Survey  made,  1885,  86,  487 


YORK  RIVER,  YA. 


Appropriations. 

1880,  $10,000,  80, 

1881,  25,000,  81, 
25,000,  82, 
20,000,  84, 
18,750,  86, 
30,000,  88, 
30,000,  90, 
35,000,  92, 
20,000,  95, 
16,000,  96, 
10,000,  99, 


1882, 
1884, 
1886, 
1888, 
1890, 
1892, 
1894, 
1896, 
1899, 


778. 

973. 

1040. 

995. 

920. 

832. 

1077. 

1058. 

1244. 

1057. 

1432. 


Total,  239,750 


Commerce. 

Probable  increase  in  the  shipment  of 
cotton  consequent  upon  improvement, 
80,  777. 

A  large  and  important  commerce  bene- 
fited by  the  improvement  of  the  river, 
97,  1340. 

Contracts. 

1 S §0.  National  Dredging  Co. ,  dredg- 
ing, 15  cents  per  c.  y.,  81,  972. 

1 6§  1 .  National  Dredging  Co. ,  dredg- 
ing, 16  to  20  cents  per  c.  y.,  according  to 
distance  of  dumping  ground,  82,  1039. 

1  § §3.  Delaware  and  Chesapeake  Im- 
provement Co.,  dredging,  13  to  13}  cents 
per  c.  y.,  88,  821. 


1§§4.  T.  P.  Moi^gan,  dredging,  8} 
cents  per  c  y.,  86,  985. 

1§N8.  American  Dredging  Co.,  dredg- 
ing) ^i  cents  per  c.  y.,  87,  9&. 

1 6 6  §.  American  Dredging  Co. ,  dredg- 
ing, 12  cents  per  c.  y.,  89,  1015. 

1§91.  Baltimore  Dred^n^  Co., 
dredging  and  depositing  material  m  dike, 
14}  cents  per  c.  y. ;  contract  amended  for 
dredging  alone,  9  cents  per  c.  y.,91, 1271. 

1993.  Sanford  &  Brooks,  dike  con- 
struction, $4.68  and  $5.42  per  1.  f. 
($37,690),  98,  1305. 

1§94.  W.  H.  Ruark,  dike  construe- 
tion,  96,  1243.  H.  Wilson,  dredging,  13 
cents  nercy.  ($13,000),  96,  1245. 

1§9§.  J.  McCarthy,  dike  construc- 
tion, $5.85  per  1.  f.  ($15,795);  contract 
annulled  after  about  half  completed  and 
B.  F.  &  F.  B.  Sweeten  were  given  the 
contract  at  same  price,  99,  1432. 

Engineers. 

Chief  of  Enginbbrs.  Reports,  80, 
115,  125;  81,  155;  82, 151;  88, 157;  84, 
159;  86,  149;  86,  144;  87,  110;  88, 113; 
89, 131;  90,  118;  91,  143;  92,  144;  98, 
156;  94,  143;  96,  164;  96, 150;  97, 184; 
98,  187;  99,  217;  1900,  247. 

Enoinbbbs  in  Chargb: 

Capt.  C.  B.  Phillips,  1879-81.  Report, 
80,  776,  897. 
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irORK  RIVBR,  TA.— Continued; 


8.  T.  Abert,  U.  S.  agent,  1881^91.  Re- 
ports, 81,  971;  82,  1038;  83,  820|  84, 
994;  85,  984;  86,  918;  87,  944;  88,  830; 
89,  1015;  00,  1076. 

Lt.  Col.  P.  C.  Hains,  1891-92.  Report, 
01   1270. 

Maj.  C.  E.  L.  B.  Davis,  1892-95.  Re- 
ports, 02,  1056;  08,  1903;  04,  961;  05, 
1241. 

Maj.  C.  J.  Allen,  1896-.  Reports,  06, 
1054;  (Lt.  Col.)  07,  1337;  08,  1203;  00, 
1431;  1900,  1721. 

AsHiffTAXT.  J.  M.  Wolbrecht.  Report, 
80,  898. 

Leifal  proeeedingt. 

United  States  circuit  court,  1900,  in 
suits  for  damages  because  of  alleged  in- 
jury to  oyster  beds  by  river  improvement, 
rendered  a  verdict  in  favor  of  the  United 
States,  1000,  1721. 

Operattont. 

1§60-§1.  58,809  c.  y.  dredged,  81, 
972. 

I  §  §  l-Sa.  137,989  c.  y .  dredged  from 
West  Point  Channel,  82,  1039. 

1  W§9-83.  135,606  c.  y.  dredged  from 
West  Point  Bar,  88,  821. 

l§84-§5.  75,917  c.  y.  dredged,  85, 
985 

l§85-96.  87,421  c.  y.  dredged,  86, 
919. 

1886-97.  140,162  c.  y.  dredged,  87, 
946. 

1888-89.  223,500  c.  y.  dre<lged,  89, 
1016. 

1 800-9 1 .  Dredging  in  progress,  9 1 , 
1271. 

1891-93.  166,130  c.  y.  dredged,  92, 
1058. 

1893-93.  Construction  of  dike  at 
West  Point  Bar  in  progress,  98,  1304. 

1893-94.  7,456 1.1.  dike  constructed, 
and  183 1.  f.  shore  connection  made,  94, 
964. 

1894-95.  1,600  1.  f.  of  brush  and 
pile  dike  constructed  at  West  Point  Bar, 
and  38,070  c.  y.  dredged,  95.  1244. 

1895-96.  69,355  c.  y.  dredged,  96, 
1056. 


1998-99.  3)700  1.  f.  of  dike  con- 
structed, 99,  1431. 

1 899-1 900.  10  fascines  and  2  mat- 
tresses weighted  with  sand  bags  were 
placed  around  dike  at  West  Point  Bar  to 
che(*k  erosion  by  the  tidal  current  which 
had  taken  place,  1900,  1721. 

Physical  cbaracterlttltst. 

Description  of,  and  of  original  condi- 
tion, 95,  1241. 

Projecto. 

By  Capt.  Phillips,  1880,  improvement 
of  the  river  from  West  Point  to  the  mouth 
by  excavation  of  a  channel  400  f.  wide 
and  22  f.  deep  at  1.  w.,  with  the  formation 
of  a  basin  in  front  of  the  wharves; 
estimate,  $256,000,  80,  777;  85,  984;  87, 
946. 

Modified  1887,  by  the  addition  of  a 
dike  extending  from  the  bank  opposite 
West  Point,  increasing  the  total  estimate 
to  $309,750,  87,  946;  92,  1057. 

By  Maj.  Davis,  1894,  dredging  West 
Point  Channel  by  contract,  the  material  to 
be  deposited  behind  the  dike  at  that  place; 
and  for  the  construction  of  subsidiary 
dikes  needed  to  retain  the  material  so 
deposited,  by  hired  labor  and  open 
market  purchases,  and  the  use  of  the  U.  8. 
plant,  95,  1243. 

By  Lt.  Col.  Allen,  1897,  modification 
of  the  project  by  extending  the  existing 
dike  on  the  right  of  the  upper  part  of  the 
dredge<i  channel  so  as  to  maintain  the 
lower  part  of  that  channel,  98,  1204. 

Surreys. 

Ordered  by  act  of  Mar.  3,  1879,  79, 95, 
made,  1880,  under  direction  of  Capt. 
Phillips,  80,  897. 

Survey  of  West  Point  Bar  made,  1892, 
by  Maj.  Davis,  93,  1304. 

Examination  of  West  Point  Bar  made, 
1897,  by  Lt.  Col.  Allen,  97,  1338. 

Examination  of  the  channels  made, 
1899,  by  Lt.  Col.  Allen,  1900,  1721. 

Maps. 

85,  986;  87,  946;  94,  964. 

Vicinity  of  West  Point,  86,  919;  87, 
946. 


YOrO0IOO0ElWY   RITER,  PA.— (See  Chesapeake  and  Ohio  Oanal;  Trana- 

portation  Routes;  and  Waterways, ) 


Appropriation. 

1875,  110,000,  act  Mch.  3. 

Commeree. 

Iron  and  coal  interests  require  slack- 
water  navigation  on  river  as  far  up  as  Con- 
nellsville,  76.  ii,  84.  Coal  barges;  re- 
quirements of,  76,  ii,  85. 

Description  of,  1900,  3286-3288. 

Engineers. 

Chief  of  Engineers.     Reports,  78,  60; 


74,  67;  80,  195;  81,  263;  '84,  263;  99, 
423;  1900,  486. 

Engineers  in  Charge: 

Maj.  W.  E.  Merrill,  1874-84.  Reports, 
74,  558;  (Lt.  Col.)  81,  1957;  84,  1716. 

Maj.  C.  E.  Powell,  1899-1900.  Report. 
1900,  3283. 

Assistant.  Lt.  F.  A.Mahan.  Report, 
74,  559. 
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YOrOHIOOHEinr  RITER,  pa.— continued. 


Entlinalet.     ( See  Plann  and  PrqjedB, ) 

Of  cost  of  project,  1874,  slack-water 
navigation  to  the  depth  of  6  f ;  from  Mc- 
Keesiwrt  (mouth  of  Youghiogheny)  to 
Weet  Newton,  18.8  miles,  by  permanent 
damn  with  lockn,  $688,023,  74,  559,  563, 
5()6.  Same,  by  plan  of  movable  dams 
with  locks,  $1,308,406,  74,  566. 

In  connection  with  projects  for  exten- 
sion of  Chesapeake  andOhio  Canal  (which 
see)  for  slaci- water  navigation  from  Mc- 
Keesport  to  Connellsville,  45.3  miles,  to 
a  depth  of  7  f.,  $1,254,040,  76,  ii,  87. 

Pli^il<»l  eliaraeterltUet. 

Distances  from  Pittsburg,  74,  527,  660; 
76,  ii,  114,  123. 

Klevation  above  Ohio,  74,  521,  560; 
76,  ii,  86,  114,  123. 

Tributaries  of  the  Ohio;  rainfall  in  val- 
leys of,  74,  507,  520,  523,  532;  76,  ii,  100. 

Dis(*harge  of  river,  74,  561. 

Lack  of  water  supply  on,  74,  497,  559, 
561. 

Coal  dejK)«iti<  of  valley,  74,  512;  76, 
ii,  84. 

Description  of  river  and  resounds  of 
adjacent  t^ountrv,  81,  1958;  1000,  3283, 
3289. 

The  Youghiogheny  River,  the  largest 
tributary  of  the  Monongahela  River, 
1900,  3283. 

Geology,  1900,  3291. 

Plans.     (StH^  FjHtinuitt,s  and  Ih-ojecU.) 

By  Lt  Mahan,  1874,  movable  instead 
of  i)ermanent  dams;  in  the  project  for 
slack-water  navigation  to  a  depth  of  6  f. 
from  McKc(»siK>rt  to  West  Newton  dam, 
to  consist  of  navigable  pass  150  f.  wide, 
closed  with  Chanoine  wickets  13  f.  high; 
adja^^ent  weir  with  sole  6  f.  al)ove  sole  of 
j^a.**;  lock  250  f.  by  56  f.  by  7  f. ;  plan  in- 
volves use  of  5  locks  and  dams,  74,  564; 
estimate,  $1,308,406;  comparison  with 
I>ennanent  dams,  and  i)lan  rejecte<l  for 
excess  of  cost  of,  74,  566. 

By  Maj.  Merrill,  1874,  extt»nsion  of 
propose<l  Chcsai>eake  an<l  Ohio  Canal 
down  the  valley  of  the  Youghiogheny  to 
McKeesport,  74,  497;  76,  ii,  85.  Modi- 
fied in  1876  by  terminating  canal  at  Con- 
nellsville (see  Projects) ,'76 J  ii,  83.  (See 
Chesapeake  and  Ohio  (Janaly  Board  of  En- 
gineers. ) 


By  Lt.  Col.  Merrill,  conBtmction  of 
lock  and  dam  on  the  Lower  Youghio- 
gheny River;  estimate,  $230,000, 81, 1958. 

Projects.     (See  Estimates  and  Flaw.) 

By  Maj.  Merrill,  1874,  slack- water  im- 
provement to  a  depth  of  6  f.  from  Mc- 
Keesport, at  confluence  of  Y'oughiogheny 
with  the  Monongahela,  to  West  Newton, 
a  distance  of  18.8  miles,  by  3  lock  and 
dams  of  10  f.  lift  each;  dams  to  consist 
of  timber  cribs  filled  with  stone,  and 
locks  of  masonry  250  f .  by  56  f . ;  estimate, 
$688,023,  74,  559,  563.  Compared  with 
plan  of  movable  dams,  and  the  adoption 
of  permanent  dams  recommended,  74, 
559,566. 

Considered  by  Maj.  Merrill,  1876,  in 
connection  with  project  for  extension  of 
Chesapeake  and  Ohio  Canal,  q.  v.;  the 
for^omg  project  becomes  slack- water 
navigation  from  McKeesport  to  Connells- 
ville (proposed  terminus  of  Chesapeake 
and  Onio  Canal),  45.3  miles,  by  means  of 
15  locks  and  dams  of  about  10  f.  lift; 
upper  12  locks  to  }ye.  146  f.  bj  26  f.,  and 
lower  3  locks  250  f.  by  56  f. ;  depth  of 
improvement  to  be  7  L ;  dams  of  stone, 
76,  ii,  83,  86;  estimate,  $1,254,040,  76, 
ii,  87. 

Maj.  Powell  estimated,  1899,  it  would 
cost  $599,106  to  make  slack-water  im- 
provement, 1900,  3286. 

Surreys. 

1873.  Ordered  bv  act  of  Congress, 
78,  60;  74,  558.  Completed,  74,  67. 
Indefinite  instructions  as  to  limits  of,  74, 
559.  Distances  on  river  from  Pitti»burg, 
74,  560.  Elevation  and  location  of 
benches,  74,  561.  (See  Oiesnpeake  and 
Ohio  QnuU.) 

Ordered  by  act  of  June  14, 1880,  made, 
1880,  under  direction  of  Lt,  Col.  Merrill, 
81,  1957. 

•Ordered  by  act  of  Aug.  2,  1882,  made, 
1882,  under  direction  of  Lt.  Col.  Merrill, 
84,  1716. 

Examination  of  Youghiogheny  River, 
West  Newton  to  the  mouth  at  McKees- 
port, Pa,,  ordered  by  act  of  Mar.  3,  1899, 
made,  1899,  under  dire<*tion  of  Maj. 
Powell  (report  favorable;  see  Pnjjects), 
1900,  3283. 


BEPORT8   OF   CHIEF   OF   ENGINEEBS,  U.   8.   ABMT.  1341 


TOIJNOS  AND  KLASKUIBTE  RITER8,  OREO. 


Appropriations. 

1890,  $1,600,  01,  3372. 

Eniflneert. 

Chief  of  Engineers.  Reports,  89, 
358;  90,  324;  91,  419;  92,  393;  98,  456; 
94,  418;  95,  466;  96,  405. 

Engineers  in  Charge: 

Capt.  W.  Young,  1889.  Report,  90, 
2989  2991 

Maj.  T.H.  Handburv,  1891-93.  Re- 
ports, 91,  3371;  92,  2839;  93,  3527. 

Maj.  J.  C.  Post,  1894-95.  Reports,  94, 
2663;  95,  3595. 

Capt.  W.  L.  Fisk,  1895.  lieport,  96, 
3283. 

Assistant.  J.  S.  Polhemus.  Report, 
90,  2992. 


Operatlont. 

1S90-91.  61  snags  and  logs  cleared 
from  the  channel,  91,  3372. 

Phyirteal  etaaracteristles. 

Description  of,  90,  2992. 

Plans. 

By  Capt  Youn^,  1889,  removal  of 
snags,  logs,  and  similar  obstructions  from 
Youngs  and  Klaskanine  rivers;  estimate, 
$1,650,  90,  2993. 

Survey. 

Survey  ordered  by  act  of  Aug.  11, 
1888;  made,  1889,  under  direction  of  Capt. 
Young  (see  Flam),  90,  2992. 


YOriVOS  BAY  CHANNEL.,  OREO. 


Eii^neer§. 

Chief   of    Engineers.      Report,   91, 
420,  3376. 

Engineer    in    Charge.      Maj.  T.  H. 
Handbury,  1891.     Report,  91,  3376. 

Physical  eharaeterlstleti. 

Description  of,  91,  3377. 


Surrey. 

Examination  ordered  by  act  of  Sept. 
19,  1890,  made,  1890,  under  direction  of 
Maj .  Handbury  (report  unfavorable ) ,  9 1 , 
3377. 


TOUIVOS,   L.EWIS  AiVD    CLARKS,  AND    SKIPANON    RIVERS, 

OREO.     (See  Lewis  and  Clarks  River ,  Greg.) 


Enc;ineer». 

Chief    of    Engineers.      Reports,  81, 
333;  83,  324. 

Engineer    in    Charge.     Capt.   C.    F. 
Powell.     Report.,  82,  2714. 

Physical  eliaraeteristics. 

Description  of,  82,  2714. 

Plans. 

By  Capt.  Powell,  1881,  to  extend  navi- 


gation on  the  Young's,  and  Lewis  and 
Clark's  rivers,  to  give  6  f.  at  1.  w.  to  the 
head  of  tide,  and  to  remove  snags  in  the 
Skipanon;  estimate,  $20,500,  82,  2715, 
2716. 

Surrey. 

Ordered  by  act  of  Mar.  3,  1881:  made, 
1882,  under  the  direction  of  Capt.  Pow- 
ell, 82,  2714. 


YOUIVOSTOWN.     (See  Niagara  River,  N.  Y. ) 
YURA  RITER,  CAX.     (See  California  Debris  Cbmmisfdon.) 


Engineers. 

Chief   of    Engineebs.      Report,   85, 
363. 

Engineer   in    Chabgb.     Capt.  A.  H. 
Payson.     Report,  85,  2373. 


Surrey. 

Examination  ordered  by  act  of  July  5, 
1884,  made  under  direction  of  Capt.  Pay- 
son  (report  unfavorable),  85,  2373. 


ZIJI9IBRO  RITER,  MINN,  a 


'I  Survey.— Report,  Jan.  21,  1867.    Estimates,  r^OO.OOO,  $860,000,  and  11,600,000.    (H.  Doc. No. 482,  55th 
Cong.,  2d  8688.). 


SUMMARY  OF  APPROPRIATIONS." 

River  and  harbor  loorks^  inclvdvng  suroeys  and  f^xaminations. 

APRIL  6,  1802,  TO  JUNE  30,  1900. 


Table  I. — Appropriationi  by  acts. 


Date  of  act. 

RlverB. 

130,000.00 
448.71 

HarboFH. 

CanalM. 

Bxamina- 

tions,  nir- 

vevf.andcon- 

tinKencies. 

ToCaL 

Apr.    6.1802 

180,000.00 

Apr.  18.1806 

448.71 

Feb.  10. 1809 

125,000.00 

25.000.00 

Feb.  15.1819 

16,500.00 
9,600.00 

6,600.00 

Apr.  14,1820 

9.600.00 

Mar.    3.1821 

150.00 

160.00 

Do 

2,600.00 

2,600.00 

May     7,1822 

134,200.00 
6,000.00 

S4.200.00 

Mar.    8,1823 

150.00 
80,000.00 

6,160.00 

Apr.  30,1824 

80,000.00 

May  24,1824 

75,000.00 

75,000.00 

May  26,1824 

40,000.00 

40,000.00 

Feb.  21,1825 

28,667.00 

28.567.00 

Mar.    6.1825 

62,972.66 

62,972.56 

Mar.    3, 1826 

300,000.00 

- 

900,000.00 

Do.... 

11,712.00 

400.00 
20,000.00 
60,000.00 

12,112.00 

Mar.    8,1826 

20.000.00 

Mar.  25,1826 

20,184.90 

70,184.90 

May  13,1826 

100,000.00 
150,000.00 

100,000.00 

May  18,1826 

150,000.00 

Do 

60,000.00 

57,820.00 

2,000.00 

69,476.45 

60,000.00 

May  20,1826 

25,000.00 

8,000.00 

30.000.00 

700.00 

85,320.00 

Mar.    2,1827 

32.000.00 

Do 

12,000.00 

5.383.40 

80,000.00 

82,176.45 

Do 

5.383.40 

Mar.    3,1827 

90,000.00 

Mar.  19, 1828 

2,000.00 

73,482.29 

158,600,00 

260,000.00 

2,000.00 

May  19,1828 

3,600.00 
160,513.00 

30,000.00 
2,900.00 

106,982.29 

May  23.1828 

911.313.00 

Do 

260,000.00 

May  24,1828 

1,000.000.00 

1.000.000.00 
178,807.00 

Mar.    2,1829 

30,000.00 

146,097.00 

2.710.00 

Do 

200,000.00 

200.000.00 

Do 

80,000.00 

30,000.00 

Do 

183.500.00 

138.600.00 

Do 

7,310.54 

3,500.00 

55,003.25 

271,428.76 

7,310.54 

Do 

................ 

3,600.00 

Mar.    3,1829 

50,000.00 
95,694.72 

105.003.25 

Apr.  23,1830 

867. 123. 48 

May  31,1830 

40,400.00 

40,400.00 

Mar.    2,1831 

5,000.00 
889,484.34 

5,000.00 

Do 

46,880.00 
200,000.00 

187.60 
25,000.00 

486, 651.  K4 

Do 

225,000.00 

Feb.  24,1832 

9,000.00 
528,590.43 

9,000.00 

July    3,1832 

iM,976.32 

80,000.00 

3,000.00 

600.00 

25,000.00 

713.660.75 

July    4,1832 

8.000.00 

Mar.    2,1833 

15,000.00 
95,900.00 

25,000.00 

884,900.00 

8,430.62 

160,000.00 

262. 16 

647,766.00 

40,600.00 

Do 

505,800.00 

Do 

8.480.62 

Do 

150.000.00 
265.00 

June  27. 183-4 

2.84 
24,000.00 

June  28. 18S4 

165,527.00 

727,288.00 

28,337.66 

600.00 

June  30. 1834 

28,337.65 

Do 

600.00 

Do 

70,666.66 

70,000.00 

1342 


a  As  accounted  for  In  the  River  and  Harbor  Index. 


BEPOBTS   OF   CHIEF   OF   EKQUfEEBS,  U.  8.  ABMY.  1843 

Table  I. — Appropriatioiui  by  aeti — Contmued. 


Date  of  act. 


3,1843. 


June  30, 1834 
Feb.  24,1835 

Do 

Mar.    3,1835 

Do 

Julv  2,1836 
July  4,1836 
Mar.    3,1837. 

Do 

Apr.  20,1838 
July    7,1838 

Do 

Do 

Mar.    3,1839 

Do 

Do 

Do 

Do 

May  8, 1840 
July  20,1840 
Mar.    3,1841 

Do 

Do 

Sept.  9,  1841 
June  4,1842 
Aug.  23, 1842 
Aug.  81. 1842 
Mar.    1,1843 

Do 

Mar. 

Do' 

Do 

June  11,  1844 
June  15,  1844 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Feb.  13, 1845 
Feb.  26. 1845 
Mar.    3,  1845 

Do 

Do 

Do 

Aug.  10, 1846 
Mar.  2,  1847 
Mar.    8,1847 

Do 

July  20,  1848 
Mar.    8,1849 

Do 

Do 

Sept.  80, 1850 
Aug.  30, 1852 
Aug.  31, 1852 
Mar.  3,1853 
July  22, 1854 
Mar.  2, 1855 
Mar.    3, 1855 

Do 

Do 

July    8,1866 

Do 

Do 

Aug.  16, 1856 

Do 

Mar.  3,1857 
June  7, 1858 
Feb.  9, 1859 
June  9,  1860 
June  12, 1860 
Feb.  20, 1863 
Apr.    9, 1864 

Do 


Rivers. 


16,240.68 


17,000.00 
281,000.00 


395,600.05 
160,000.00 
754,963.00 


70,000.00 
'468,"673.66 


15,000.00 


1,075.89 

'76,666.66 


100,000.00 


160,000.00 
3,471.67 


806,000.00 


Harbors. 


130,000.00 
■227,'667.'68" 


283,719.90 
303,000.41 
600,759.00 


1,058,744.16 
^*666.'66" 

9,'966.'66' 


17,500.00 
4,369.00 


5,000.00 

'2,"666.'66' 


7,600.00 
14,000.00 


16,000.00 
80,000.00 
2,680.01 
860,000.00 
12,600.00 
12,600.00 


240.00 


7,000.00 


7,751.92 
6,479.25 


651.76 
'i,"674,'696.*66" 


140,000.00 


830,000.00 

100,000.00 

45,000.00 


200,000.00 


1,850.00 
1,406.94 


820.89 

1,150.00 

536.74 

412. 12 

18,487.27 


6,266.96 
15,000.00 


645.30 
40,000.00 


6,000.00 


940,000.00 
877.' 42* 


922.66 

161,000.00 

1,696.15 

8,617.81 


100,000.00 


20,833.00 

2,502.11 

809.65 


100,000.00 
1,778.86 
2,224.00 


Canals. 


Examina- 
tions, sur- 
veys, and  con- 
tingencies. 


$15,000.00 
300,000.00 


10,000.00 


5,000.00 


125,000.00 

26,000.00 

5,100.00 

11,000.00 

80.000.00 


2,000.00 


2,000.00 
2,000.00 


600.00 
1,600.00 


160.29 


40,000.00 

8,000.00 

45,000.00 


« 15, 000. 00 


4,988.00 


1,600.00 


50,000.00 
84,700.00 
50,000.00 


Total. 


16, 
80* 

17, 

458, 

25, 

704, 

483, 

1,666, 

30, 

70, 

2. 

1,477, 

2, 

2, 

16, 
1, 
9, 

1. 
17, 

4, 
76, 
45, 

8. 
146, 

2, 
166, 

8, 
16, 
80. 

2, 

665, 

12, 

14, 
1, 


18, 
B, 

5, 
15. 
7. 
4, 
7, 
6, 

40, 

1, 
5, 

'  50, 

2,099, 

60, 

140, 

161, 

1. 

8, 

830, 

100, 

45, 

100, 

200, 

20, 

2, 

1, 

1, 

100, 

1, 
2, 


240.68 
000.00 
000.00 
057.08 
000.00 
319.95 
100.41 
722.00 
000.00 
000.00 
000.00 
317. 16 
000.00 
000.00 
500.00 
500.00 
500.00 
900,00 
150.29 
075.  ft 
600.00 
369.00 
000.00 
000.00 
000.00 
000.00 
000.00 
000.00 
471.67 
000.00 
000.00 
680.01 
000.00 
500.00 
600.00 
600.00 
000.00 
820.89 
160.00 
586.74 
412.12 
437,27 
000.00 
240.00 
266.96 
000.00 
000.00 
988.00 
751.92 
479.26 
646.30 
000.00 
500.00 
000.00 
651.76 
000.00 
290.00 
000.00 
877.42 
000.00 
922.65 
000.00 
696.15 
617.81 
000.00 
000.00 
000.00 
000.00 
000.00 
833.00 
602.  U 
809.65 
850.00 
406.94 
000.00 
778.86 
224  00 


a  $15,000  for  surveys  in  reference  to  military  defenses  of  the  frontier,  inland  and  Atlantic,  Including 
a  survey  of  the  direct  communication  from  Albemarle  Sound  to  the  Atlantic  Ocean,  with  a  view  to 
reopen  a  ship  channel. 


1844 


ANALYTICAL   AND  TOPICAL   INDEX  TO 


Tftbla  I. — AppTopriatioBi  by  »eti — Ck>ntinued. 


Date  of  act. 


Riyere. 


91,6^,900.00 


1.374,688.00 

96,000.00 

712,000.00 

706,188.00 


1.768,500.00 
6,000.00 


1,696,000.00 

13,713.97 

2,430,300.00 


2,885,000.00 
34,988.58 


\pr.    9,1864, 

May  19,  1864 

June  28.  Itm 

July    1,  If^VI 

July    2,1864 

Do 

Feb.  28.  18«i5 

June  12. 1866 

June  23, 1S<J6 

July  28, 1S66 

Mar.    2,1867 

Do 

July  26,1868 

Apr.  10,1869 

Dec.  23,1869 

May    6,1870 

July  11,1870 

July  16.1870 

Jan.  18.1871 

Feb.    2,1871 

Mar.8, 18n 

June  10. 1872 

Do 

Jan.  8, 1873 

Mar.  8. 1873..*. 

Do 

Do 

Do 40,000.00 

Feb.  25,  1874 

Feb.  27, 1874 

Apr.  8. 1874 80,080.00 

May  11, 1874 

June  22, 1874 t 

June23, 1874 2,452,600.00 

Do I  10,000.00 

Mar.  3, 1875 '      3,478,000.00 

May  1,  1876 •.. 

JulySl,  1876 10,000.00 

Auk.  14,  1876 1      2,888,500.00 

Feb.  7,  1H78 '  46,000.00 

Apr.  80, 1S78 

June  7, 1878 1 

June  18, 1878 

Do 

June  20, 1878 

Jan.  13,  1879 

Mar.  8, 1879 

June  28, 1879 

Jan.  28, 1880 

June  14, 1880 

June  16, 1880 

Do 

Jan.  18, 1881 

Mar.  3, 1881 

Do 

Mar.  4, 1882 

Mar.  21,  1882 100,000.00 

May4,lS82 60,000  00 

June  19, 1882 

Aug.  2, 1882 

Aug.  7,1882 

Do 

Mar.  3, 1888 

Do 

Jan.  19, 1884 

Mar.  12, 1884 

July  6, 1884 

July7,1884 

May  26,  1886 

Aug.  4, 1886 

Aug.  5, 1886 

Feb.  1,1888 

Mar.  5,  1888 

Mar.  80, 1888 

Apr.  2, 1888 

Aug.  11, 1888 

Do 

Oct.  1.1888 

Oct.  2, 1888 35,000.00 

Oct,19,1888 46,525.06 


H&rboTH. 


109.00 

806.00 

348,000.00 


87,600.00 

100,000.00 

28,000.00 

125,000.00 

1,604,147.91 

8,000.00 

2,423,098.70 

2,600.00 

418,530.00 

769,022.27 


5,469,900.00 

150, 000. 00 

9,513.00 

101.536.72 

4, 190, 600. 00 
175,000.00 


5, 530, 500. 00 

6, 010. 00 

160,000.00 


150,000.00 
7,395,000.00 


12,676.900.00 

150,000.00 

3,970.18 

2,460.00. 

150, 000. 00 

1,000,000.00 

8, 100. 00 

9,042,500.00 

81,479.32 

6,492.00 

129,404  67 

8,647,026.00 

176,380.32 


8,800.00 

7,572.48 

12,790,633.77 

161,733.18 


1,210,900.00 
225,000.00 


1,886,000.00 


2,003,700.00 

16,000.00 

2,292,900.00 


8,132.96 


20,000.00 
193,132.96 


1,875,500.00 
"2,"325,*6i7.'56" 


1,686,600.00 


75,000.00 
2,086,800.00 


2,333,000.00 


26, 000. 00 
2,837,500.00 


3,649,300.00 
100,000.00 


10,000.00 
5,499,476.00 


4,200,100.00 


6,083,125.00 


7,689,000.00 


Canals. 


r225,276.t)3 


280,000.00 


660,000.00 


471.000.00 
498,960.00 
200,000.00 


816,600.00 


641,000.00 
100,000.00 
751,600.00 


1,004,000.00 

""866.o66.66 


1,675,364.31 

"eoo*  666.66 
■"'786,*666.'66' 


460,000.00 

"*7,'666.*66' 
'425,'666.'66' 


368,000.00 


482.755.36 


317,000.00 


325,000.00 


580,000.00 


681,260.00 


1,576,260.00 


Bxamina- 

UonH,  Bur- 

vevs,andcon- 

tingenciefs 


1255,000.00 
"255,666.66 


23,829.73 


600.00 

160,000.00 

60,000.00 


176,000.00 

'i66,'666.'66 
'i25,'666.'66 


26,000.00 
800,000.00 


66,000.00 
2,100.28 


40,000.00 


220,000.00 


205,000.00 


180,000.00 


60,000.00 
10,000.00 
80,000  00 


237,600.00 
2,000.00 


167,600.00 


158,600.00 


5,000.00 


180,000.00 


10,000.00 


Total. 


848, 

226, 

87, 

100, 

23. 

125. 

8,69A, 

8. 

4,702. 

38. 

1,601, 
2,000. 

aoo, 

280, 

541, 

100. 

4,407. 

13. 

5.568. 

15. 

6,102. 

84, 

8. 

40. 

20. 

198, 

80, 

1,675, 

25. 

5,228, 

10. 

6,648. 

2, 

10. 

5,015. 

46. 

7; 

75. 

8,201, 

150, 

9, 

101. 

7.096, 

175, 

25, 

8,980. 

6, 

150, 

50, 

160. 

11,441. 

100. 

100, 

50. 

10. 

18,788, 

152, 

3. 

2, 

160, 

1,000. 

8, 

18»940, 

81. 

6. 

129, 

14,464, 

176. 

6. 

8, 

7, 

22,235. 

161, 

10. 

86, 

46, 


109.00 
806.00 
000.00 
276.83 
600.00 
000.00 
000.00 
000.00 
047.91 
000.00 
781.70 
500.00 
590.00 
000.00 
000.00 
600.00 
900.00 
000.00 
000.00 
000.00 
600.00 
713.97 
000.00 
000.00 
900.00 
968.53 
132.95 
000.00 
000.00 
132.96 
000.00 
351.31 
000.00 
000.00 
000.00 
517.  .'iO 

ioa2s 
000.00 

000.00 
000.00 
500.00 

000.00 

700.00 
000.00 
513.00 
536.72 
600.00 
000.00 
000.00 
755.36 
010.00 
000.00 
000.00 
000.00 
900.00 
000.00 
000.00 
000.00 
000.00 
875.00 
000.00 
970.18 
460.00 
000.00 
000.00 
100.00 
200.00 
479.32 
492.00 
404.57 
900.00 
880.32 
000.00 
800.00 
672.48 
883.77 
733.13 
000.00 

ooaoo 

626.06 


BEPOBTS  or  CHIEF  OV  ENOmEEBS,  V.  S.  ABHT.         1S45 
Tkble  I. — Approprlmtlm  h;  iM» — CoDtinued. 


Date  of  act. 

Riven. 

Harboca. 

CkuIs. 

TotaL 

KZ.  000.00 

•2,000.00 

160,000.00 

SffiS 

B,7S.'>.00 
H,4SH,0n0.00 

2:mH7 

Ut-Wi&Rlioo 

ii5iooo!oo 

Bepl.  19, 1H90 

7.988.  Ml. » 

12,3117,000.00 

278,000.00 

1.061. 200. 00 

800,000.00 

7,120.100.00 

1,018,088.00 

150.600.00 

15.000.00 

T.M»,.WO,0U 

Ofi,<ie6.s& 

4,1172,000.00 

1,444,853.00 

&:43l!lH 

4.OT.O0O,X 
2,785.000.00 

6,701,190.00 
l!  918: 97 

42%  000. 00 

300,000.00 

165.000.00 

200,000.00 

IB, 000. 00 

e.  770, 700.  M 

4.1H7,!>60.00 

SOU,  am.  00 

483,865.00 

10,000.00 

1.600.00 

1,289.83 

4.535.^0.00 
2.125.000.00 

Junes.  INH 

11.  »a,  6^.46 
900.000.00 

lis 

268.000.00 
16.000.00 

v^:^t 

2.%!  000. 00 
9,7SB.3S3.00 

7!57o!Wm 

ft;.ViS::;.;:::;:::: 

7,742.079.91 

55.000.00 

4.822.730.00 

soo.oDO.tn 

1,675.000.00 

175,000.00 
225.0Oo!dO 

•f-^'^^s 

isih'is 

1.877. 740.  DO 

11,601.459.56 

100,000.00 

l*.e28,«9.25 

-M 

8,790.129.69 

718,000.00 

303,000.09 
20,000.00 

135.000.00 
5,260,088.75 

8,725,017.00 

1.110,000.00 

'^'mt'wow 

Total 

206.899,183.81 

I27,71S,868.6S 

00,245,367.24 

5,652,898.81 

870, 411, 134.44 

Tabl«  n. — Stkttmant  of  appropriatioiu  u>d  «xpendlnr«i  prortdtdb^Mtof  KareliS,  1S7S, 
and  amendatoiT  acta,  for  impTOTament  of  Booth  Faai,  Kiailaaippl  SItoi,  bf  JamM  B. 
Bada  and  hii  lagal  rapniaBiitaCiTai. 

Under  the  act  of  Mar.  3,  1875,  anii  amendatory  acts,  there  was  to  be  paid 
Jamea  B.  Eads  or  hie  legal  representatives,  upon  securing  certain  wiathe 

uiil  depths  of  channel,  the  sum  of $4,250,000 

Eiglity  quarteriy  payments  of  $2."), 000  each  for  maintenance 2,000,000 

Twenty  semiannual  payments  of  5  per  cent  intereat  on  the  (1,000,000  re- 
tained as  pledge,  amounting  to 500,000 

One-half  of  the  $1,000,000  retained  to  be  then  released 500,000 

Twenty  Bemiannual  payments  of  5  i>er  cent  interest  on  the  KOO.OOO  still 

retained  as  a  pledge,  amounting  to 250,000 

Reniaioing  one-half  of  the  11,000,000  retained  to  be  then  released 600, 000 

Making  a  grand  total  of 8,000,000 

9207—02 86 
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Of  which  amount  there  has  been  paid  the  following: 

For  securing  certain  widths  and  depths $4, 250, 000 

For  68  quarters  of  maintenance  of  channel 1, 700, 000 

For20installmentsof  interest,  at  $25,000 500,000 

One-half  of  the  11,000,000  retained  released 500,000 

For  14  installments  of  interest,  at$12,500 175,000 

Paid  subsequent  to  Oct  6,  1897 «287,500 

$7, 412, 500 

Leaving  to  be  paid,  under  certain  conditions,  subsequent  to  June 
30,  1900 587,500 


Table  IIL — Expenditurei  under  permanent  indefinite  appropriation  provided  by  aet  of  Juie 
14, 1880,  for  removing  innken  voMoli  or  oraft  obetmeting  or  endangering  n|ivigmtlon. 


Fiscal  year  ending  June  30 — 

jgg2f $8,574.58 

1883 24,392.24 

1884 28,857.60 

1885 46,818.98 

1886 43,633.39 

1887 18,222.39 

1888 29,877.37 

1889 9,515.06 

1890 43,254.68 

1891 48,661.60 


Fiscal  year  ending  June  30 — 

1892 $31,912.93 

1893 34,498.57 

1894 46,697.61 

1895 3,254.17 

1896 37,503.03 

1897 31,409.40 

1898 51,334.19 

1899 32,430.90 

1900 73,220.34 

Total 644,068.93 


Table  IV. — Expenditures  under  permanent  indefinite  appropriations  provided  by  aeta  of 
Karch  8,  1881,  and  July  5,  1884,  for  operating  and  eare  of  oanals  and  other  works  of 
navigation. 


Fiscal  year  ending  June  30 — 

1882 $132,201.28 

1883 180,714.17 

1884 129,049.54 

1885 224,909.10 

1886 224,377.48 

1887 248,583.42 

1888 485,012.03 

1889 489,700.64 

1890 676,084.25 

1891 730,922.52 

1892 705,779.73 


Fiscal  year  ending  June  30 — 

1893 $496,492.61 

1894 604,909.39 

1895 551,884.40 

1896 636,603.52 

1897 707,259.16 

1898 697,341.66 

1899...  744,751.48 

1900 840,633.86 


Total 9,507,210.24 


Table  V. — ^Bzpenditnres  under  permanent  appropriation  provided  by  act  of  Angmat  II, 
1888,  for  examinations  and  surveys  at  Soutb  Pass,  Misaissippi  Biver. 

Fiscal  year  ending  June  30— 

1890 $10,000.00 

1891 10,000.00 

1892 9,200.90 

1893 8,946.73 

1894 10,699.40 

1895 8,933.33 

1896 11,085.00 

o  More  or  leas. 


Fiscal  year  ending  June  30 — 

1897 $10,000.00 

1898 9,709.57 

1899 9,878.45 

1900 9,854.56 

Total "108,307.^ 
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Table  TI. — Sxpenditoret  under  permanent  appropriation  provided  by  aet  of  August  11, 
1888,  for  operating  mag  boats  and  dredge  boats  on  Upper  Mississippi  Siver. 


Fiscal  year  ending  June  30 — 

1890 125,000.00 

1891 25,000.00 

1892 25,000:00 

1893 25,000.00 

1894 25,000.00 

1895 25,000.00 

1896 25,000.00 


Fiscal  year  ending  June  30 — 

1897 125,000.00 

1898 25,000.00 

1899 25,000.00 

1900 24,944.00 


Total 274,944.00 


Table  YII. — Expenditures  under  permanent  appropriation  provided  by  aet  of  August  11, 
1888,  for  removing  snags  and  wrecks  from  ICississippi  Siver. 


Fiscal  year  ending  June  30 — 

1890 $49,089.17 

1891 92,720.97 

1892 98,250.00 

1893 96,497.23 

1894 88,252.46 

1895 100,000.00 

1896 80,496.26 


Fiscal  year  ending  June  30 — 

1897 $83,421.64 

1898 88,915.27 

1899 88,923.15 

1900 86,355.29 

Total 952,921.44 


Table  Yin. — Expenditures  under  permanent  appropriation  provided  by  act  of  August  11, 
1888,  for  gauging  the  waters  of  Mississippi  lUver  and  its  principal  tributaries. 


Fiscal  year  ending  June  30 — 

1890 $8,323.53 

1891 5,761.96 

1892 6,269.23 

1893 :...  5,929.67 

1894 6,092.22 

1895 6,023.37 

1896 5,854.19 


Fiscal  year  ending  June  30 — 

1897 

1898 

1899 

1900 


$6,000.00 
5, 498. 39 
5, 997.  78 
5, 150. 13 


Total 66,^.47 


Table  IX. — ^Expenditures  under  permanent  appropriations  provided  by  acts  of  September 
19,  1890,  and  June  3,  1896,  for  operating  snag  boats  on  Ohio  Biver. 


Fiscal  year  ending  June  30 — 

1891 $12,264.45 

1892 25,135.55 

1893 23,178.13 

1894.... 24,849.27 

1895 20,782.19 

1896 30,216.fK) 


Fiscal  year  ending  June  30 — 

1897 $27,  739. 80 

1898 18,426.83 

1899 28,937.78 

1900 37, 079. 05 


Total 248,609.95 


Hecapitulation  of  total  appropriations,  by  tables. 


Table  I $370,411,124.44 

Tablell 7,412,500.00 

Table  III 644,068.93 

Table  IV 9,507,210.24 

TableV 108,307.94 

Table  VI 274,944.00 


Table  VII. 
Table  VIII 
Table  IX  . 


$952,921.44 

66, 900. 47 

248, 609. 95 


Total 389,626,587.41 
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Reoapitnlation  of  total  appropriatioiu,  by  States. 


Alabama 16,783,102.22 

Alaska 6,000.00 

Arkansas 433,905.14 

California 9,198,154.54 

Connecticut 3, 331, 817. 26 

Delaware 6,575,799.70 

Florida 4,627,606.46 

Georgia 7,971,472.35 

Idaho 50,000.00 

Illinois 11,781,417.70 

Indiana 1,604,138.92 

Iowa 2,500.00 

Kentucky 4,656,348.99 

Ix)uiBiana 2,  727, 115. 25 

Maine 5,058,715.99 

Maryland 5,138,787.50 

Massachusetts 8, 633, 084. 50 

Michigan 24,654,635.10 

Minnesota 1,395,357.20 

Mississippi 1,464,224.80 

Missouri 87,500.00 


Montana $10,000.00 

New  Hampshire 638, 560. 00 

New  Jersey 2,574,618.00 

New  York 28,485,797.71 

North  Carolina 5, 122, 058. 92 

Ohio 9,341,780.15 

Oregon 2,78^,441.47 

Pennsylvania 6, 839, 319. 46 

Rhode  Island 3, 531, 739. 00 

South  Carolina 7, 151, 385. 00 

Tennessee 238,000.00 

Texas 15,452,421.85 

Vermont 784,980.20 

Virginia 5,526,387.97 

Washington 1, 703, 350. 00 

West  Virginia 4, 963, 318, 34 

Wisconsin 11,004,641.64 

Miscellaneous  « 177,295,104.08 


Total 389,626,587.41 


740, 574. 00 
24, 280. 60 


46,000.00 


Alabama: 

Alabama  River $395,000.00 

Black  Warrior  River,  Tuscaloosa  to  Daniels  Creek  (see  also  War- 
rior and  Toinhigbee  rivers) 

Operation  and  care 

Bon  Set'our,  Ala.,  to  St.  Andrews  Bay,    Fla.,  waterway  from. 
( See  ivatenrays  and  canals^  under  Miscellaneous. ) 

Cahaba  River 

Chattahoochee  River.     (See  under  Miscellaneous.) 

Choctawhatchee  River.     (See  under  MisceHaneoun. ) 

Choctaw  Pass.     (See  under  Mobile  Harbor.) 

Conecuh  River.     (See  Escambia  and  Conecuh  rirer.%  under  Mis- 
cellaneous. ) 

Coosa  River.     (See  under  Miscellaneous.) 

Dog  River  Bar.    (See  Mobile  Harbor. ) 

Mexico,  Gulf  of,  waterway  from  St.  Andrews  Bjiy,  Fla.,  to  Bon 
Secour,  Ala.     (See  Water^vays  and  canalSf  imder  Mifvellaneous.) 

Mobile  Bay,  Harbor,  and  River 4, 248, 630. 60 

Pass  an  Heron 18,000.00 

Tallapoosa  River 44,000.00 

Tennessee  River.     (See  under  Miscellaneous. ) 

Tombigbee  River.     (See  Warrior  and  Tombigbee  rivers^  under  Ala- 
bama; and  Tombigbee  Rivera  under  Miscellaneous. ) 

Warrior  and  Tombigbee  rivers  (see  also  TomMgbee  Rivera  under 
Miscellaneous) 1,267,617.02 


Total ^ 6,783,102.22 


5,000.00 


Alafika: 

Portland  Channel  (canal) 

Arizona: 

Colorado  River.     {See  under  Miscellaneous.) 

Arkansas : 

Arkansas  River.     (See  under  Miscellaneous;  and  also  Mississippi 

River,  etc.,  under  Miscellaneous.) 
Bartholomew  Bayou.     (See  under  Miscellaneous. ) 
Black  River.     (See  under  Miscellaneous. ) 
Cache  River 14,000.00 


a  Blyers  or  other  works  in  more  than  one  State. 


REPOBTS   OF   CHIEF   OF   ENOINEEB8,  U.  8.  ARMY.  1349 

AFFSOPBIAnon,  BT  8TATB8--€ontinued. 

Arkansas— Ontinaed. 

Current  River.     (See  under  Miscellaneous. ) 
Fourcbe  River.     (See  Fourche  Le  Fevre  River. ) 

Fourche  Le  Fevre  River $33,500.00 

L'Anguille  River 17,000.00 

Little  Missouri  River 20,000.00 

Little  Red  River  (see  also  Black  River y  etc.,  under  Mt«xUaneous) .  8, 405. 14 

Mississippi  River.     (See  under  Miscellaneous. ) 
Ouachita  River.     (See  under  Miscellaneous. ) 

Petit  Jean  River 9,500.00 

Red  River.     (See  under  Miscellaneous. ) 

St,  Francis  River.     (See  under  Black  River,  etc.,  under  Mtsceliane- 
ous.) 

Saline  River 21,500.00 

White  River  (see  Black  Rirer,  etc. ,  under  Miscellaneous) 310, 000. 00 

Total 433,905.14 

California : 

Alviso  Creek 48,000.00 

California  Debris  Commission 100,  111.  70 

Colorado  River.     (See  under  Miscellaneous. ) 

Deep-water  harbor,  Pacific  coast 666, 000. 00 

Feather  River.     (See  Sacramento  and  Feather  rivers. ) 

Humboldt  Harbor  and  Bay 2,187,615.00 

Laird  Slough.     (See  San  Joaqtiin  River.) 

Mokelumne  River 18,000.00 

Mormon  Slough.     (See  S(m  Joaquin  River. ) 

Napa  River 25,500.00 

Oakland  Harbor 2,450,600.00 

Paradise  Cat.     (See  San  Joaquin  River.) 

Petaluma  Creek 65,000.00 

Redwooil  Harbor  and  Creek 23, 400. 00 

Sacramento  and  Feather  rivers 1, 010, 000. 00 

Sacramento  River 90, 000. 00 

San  Diego  Harbor  and  River 387,500.00 

San  Francisco  Harbor 424,927.84 

San  Joaquin  River 451,500.00 

San  Luis  Obispo  Harbor 230,000.00 

San  Pedro  Bay.     (See  Deep-uxiter  harbor,  Pacific  coast. ) 
Santa  Monica  Bay.     (See  Deep-imter  harbor,  Pacific  coast. ) 
Stockton  Slough.     (See  San  Joaquin  River. ) 

Surveys 16,000.00 

Tuolumne  River.     (See  San  Joaqiiin  River.) 

Twenty-one  Mile  Slough.     (See  San  Joaquin  River.) 

Wilmington  Harbor \ 1,005,000.00 

Total 9,198,154.54 

Connecticut : 

Black  Rock  Harbor 72,900.00 

Bridgeport  Harbor 418,000.00 

Cedar  Poi  nt.     ( See  Westport  'Harbor. ) 

Clinton  Harbor 8,500.00 

Connecticut  River.     (See  under  Miscellaneonji. ) 

Coscob  Harbor  and  Mianus  River 19, 000. 00 

Duck  Island  Harbor 114,000.00 

Fayerweather  Island.     (See  Black  Rock  Harfxjr.) 

Five  mile  River  Harbor 22,500.00 

Greenwich  Harbor 6,000.00 

HoQsatonic  River 231,200.00 

Little  Narragansett  Bay.     (See  under  Miscellaneous.) 
Mianus  River.     (See  Coscob  Harbor.) 

Milford  Harbor 45,750.00 

Mill  River.     (See  Southport  Harbor.) 
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Connecticut — Continue<l . 

Mystic  River $36,600.00 

New  Haven  Harbor 426,000.00 

CoDfitniction  of  breakwaters 835, 000. 00 

New  London  Harbor 19,800.00 

Norwalk  Harbor 110,080.00 

Norwich  Harbor.     (See  Thames  River. ) 

Pawcatack  River.     (See  under  Miscellaneous. ) 

Sausatuck  River.     (See  Westport  Harbor,) 

Say  brook  Bar  and  Harbor.     (See  Oonnecticut  River ,  under  IRscel- 

laneous. ) 
Shaws  Cove,  New  London.     (See  Thames  River,) 

Southport  Harbor 31,687.43 

Stamford  Harbor 61,100.00 

Stoninprton  Harbor 337,453.83 

Thames  River 448,800.00 

Westbrook  Harbor 130.00 

Westport  Harbor,  including  Saugatuck  River  and  Harl)or  and 

work  on  Cedar  Point 32,416.00 

Wilson  Point  Harbor 55,000.00 

Total 3,331,817.26 

Delaivare : 

Appoquinimink  River 25, 000. 00 

Broad  Creek  River 55,000.00 

Broadkiln  River 35,000.00 

Chesapeake  and  Delaware  bays,  survey  for  canal  l)etween.     (See 

under  MisceUaneous. ) 
Chesapeake  and  Delaware  Canal.     (See  under  MisceUaneous, ) 
Christiana  River.     (See  Wilmington  Harbor.) 

Delaware  Bay,  harbor  of  refuge 2,026,3:^4.00 

Delaware  Bay,  ice  harbor  at  head  of 25, 000. 00 

Delaware  Bay,  removal   of  certain  wrecks  in.     (Se<^  Iklmvare 

Breakwater  Harbor,  etc.,  under  Miscellaneous.) 
Delaware  Bay  to  Chesapeake  Bay,  survey  for  canal  from.    (See 

Chesapeake  and  Delaivare  bays,  under  MisceUaneous, ) 
Delaware  Bay  to  Chincoteague  Bay,  waterway  from.     (See  Cfmi" 

coteague  Bay,  etc.,  under  miscellaneous,) 

Delaware  Breakwater 3,008,353.70 

Delaware  River.     (See  under  MisceUaneous. ) 
Duck  Creek.     (See  Smyrna  River. ) 

Indian  River 10,000.00 

Lewes,  pier  at 386,160.00 

Mispillion  River 41,500.00 

Murderkill  River 23,500.00 

Nanticoke  River.     (See  Broad  Creek  River,  under  Delaware,  and 

Naniicoke  River,  under  MisceUaneous, ) 
Newcastle  Harbor.     (See  Delaivare  River,  under  MisceUaneous,) 
Port  Penn  Harbor.     (See  Delaware  River,  under  MisceUaneous.) 

St.  Jones  River 41,500.00 

Smyrna  River 43,000.00 

Wilmington  Harbor  and  Christiana  River 855, 452. 00 

Total 6,575,799.70 


District  of  Columbia: 

Alexandria  Canal.     (See  under  Miscellaneous. ) 
Anacostia  River.     (See  under  Miscellaneous, ) 
Chesapeake  and  Ohio  Canal.     (See  under  MisceUaneous, ) 
Potomac  River.     (See  under  Miscellaneous.) 

Florida: 

Anclote  Bay,  Harbor,  and  River 5, 000. 00 

Aixalachicola  Bay,  harbor  at 203, 250. 29 
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FlortdJi^—Continaed. 

Apalachicola  River,  including  the  cutoff,  Lees  Slough,  and  Lower 

Chipola  River $76,500.00 

Biscayne  Bay.     (Bee  Surveys,  under  Florida. ) 

Oaloosahatchee  River 33,600.00 

Carrabelle  Bar  and  Harbor 20,000.00 

Cedar  Keys  Harbor 104,600.00 

Charlotte  Harbor  and  Peace  Creek  (see  also  P^ocf  O^ik) 100,000.00 

Chattahoochee  Bay.     (For  survev  lor  waterway  between   St. 

Andrews  Bay  ana  Bon  Secour,  Ala.,  see  WcUeriDays  and  Canals, 

under  Miscmaneous. ) 

Chipola  River 14,000.00 

Choctawhatchee  River.     (See  under  Miscellaneous, ) 

Cumberland  Sound.     (See  under  Miscellaneous, ) 

Elscambia  River.     (See  Conecuh  and  Escambia  rivers,  under  Mis- 

cdUmeous.) 
Femandina  and  St.  Johns  River,  inside  passage  between  (see, 

also,  St,  Marys  Harbor,  Ga,,  and  tSt.  Johns  River,  Fla,,  passage 

between,  under  Miscellaneous) 24, 000. 00 

Femandina  and  Savannah,  waterway  between  (see  Savannah,  e\jc,, 

xmder  Miscellaneous) 126,000.00 

Holmes  River.     (See  La  Grange  Bayou,  under  Florida,  and  Choc- 
tawhatchee River,  under  Miscellaneous.) 

Indian  River 64,500.00 

Indian  River  Inlet.     (See  Indian  River. ) 
Jupiter  Inlet     (See  Indian  River. ) 

Key  West  Harbor,  northwest  entrance  to 362, 600. 00 

La  Grange  Bayou 10,000.00 

Manatee  River 67,056.37 

Mexico,  Gulf  of,  waterways  from  St.  Andrews  Bay,  Fla.,  to  Bon 

Secour,  Ala.     (See  Watenvays  and  canals^  imder  Miscellaneous.) 
Mosquito  Lagoon.     (See  Indian  River. ) 
Nassau  Inlet  and  River.     (See  Femanditui  and  St.  Johns  River 

passage,  under  Florida,  and  St.  Marys  Harbor  and  St.  Johns  River 

passage,  under  Miscellaneous, ) 
N^o  Cut.     (See  Indian  River, ) 

Ocklawaha  River 30,000.00 

Ocklockonnee  River 5,000.00 

Palmbeach.     (See  Surveys,  under  Florida. ) 

Peace  Creek  or  River  (see  also  Charlotte  Hnrhtr. ) 13, 000. 00 

Pensacola  Harbor 720,000.00 

Rivers  and  harbors 35,000.00 

St   Andrews  Bay,  Fla.,  to  Bon  Secour,  Ala.,  waterway  from. 

(See  Waterways  and  Canals,  under  Miscellaneoxvs. ) 

St  Auffustine  riarbor 104,669.80 

St.  Johns  River  (see  also  Volutiia  Bar  and  Femandina  arid  St. 

Johns  River  jjossage,  under  Florida,  and  St.  Marys  Harbor  and 

t^.  Johns  River  passage,  under  Miscellaneous) 1,  892, 000. 00 

St  Johns  at  Grange  Alills  Flats 40,000.00 

St  Marks  River  and  Harbor 37,630.00 

Sarasota  Bay 17,500.00 

Surveys  (Biscayne  Bay  and  Palm  Beach) 1, 500. 00 

Canal  from  the  Atlantic  Ocean  to  the  Gulf  of  Mexico 50, 400. 00 

Water-hyacinth  investigation  in  navigable  Southern  rivers.     ( See 

under  Miscellaneous. ) 

Suwanee  River 70,000.00 

Tampa  Bay 340,000.00 

TerraceiaBay,  cut-off  from  Manatee  River  to.    (See  Majuttre  River. ) 

VolusiaBar,  St  Johns  River 31,000.00 

Waters  covered  with  hyacinths 36, 000. 00 

Withlacoochee  River 24,700.00 

Yellow  River  (survey) 500.00 

Total 4,627,606.46 
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Georgia: 

Academy  Creek.     (See  Brunswick  Harbor. ) 

Altamaha  River $111,000.00 

Brunswick  Harbor 235,000.00 

Brunswick  outer  bar 30,000.00 

Chattahoochee  River.     (See  under  MiscelkmeouB. ) 
Cooea  River.     (See  under  MtsceUaneout,) 
Cooeawattee  River.     (See  Oogtanauia  and  Coomwaitee  rivers. ) 
Cumberland  Sound.    (See  under  MiKeUaneous. ) 

Darien  Harbor 113,000.00 

Doboy  Bar  (see  ^ttamo^  River) ,  80,000.00 

Etowah  River 1,300.00 

Flmt  River 211,000.00 

Jekyl  Creek 24,000.00 

Oconee  River 125,000.00 

Okmulgee  River 214,500.00 

Oostanaula  and  Coosawkttee  rivers 26, 000. 00 

Romerly  Marsh 42,108.77 

St  Augustine  Creek  (Thunderbolt  River) 6,000.00 

St.  Marys  Harbor  to  St.  Johns  River,  passage  between.     (See 

under  MisceUaneoue.) 

Savannah  Harbor 6,419,563.58 

Savannah  Harbor  to  Femandina,  waterway  from.     (See  under 

Mtscellaneous.) 

Savannah  River  above  Auffusta 59,000.00 

Savannah  River  between  Augusta  and  Savannah 265, 000. 00 

irveys ? 10,000.00 

Lunderbolt  River.     (See  Augtuiine  Creek. ) 


gnr 
Thi 


Total 7,971,472.35 

Idabo: 

Clearwater  River 50,000,00 

Kootenai  River.     (See  under  Mis^eUaneouB.) 

Snake  River.     (See  Cclumlna  and  Stiake  RiverSf  and  also  Snake 

River  between  Huntington  Bridge  and  Seven  Devils  mining  districiy 

under  MisceUaneous.) 


Illinois: 

Calumet  Harbor 872, 750. 00 

Calumet  River.     (See  under  Miwellanemuty  see  also  Calumet  Har- 
boTf  under  Illinois.) 

Chicago  Harbor  and  River : 2,981,005.00 

Chicago  ship  channel  connecting  waters  of  the  Great  Lakes  to  Du- 
luth  and  Buffalo.     (See  (jreat  Lakes^  etc.,  under  Miscellaneous.) 
Galena  River 166, 000. 00 

Operating  and  care  of  lock  and  dam 36, 491. 74 

Illinois  and  Mississippi  Canal 5, 282, 740. 00 

Operating  and  care  of  western  section 23, 563. 78 

Illinois  River 2,041,650.00 

Operation  and  care 131, 217. 18 

Kaakaskia  River 10,500.00 

Mississippi  River.     (See  under  Miscellaneous.) 

Ohio  River.     (See  under  Miscellaneous,  and  also  Mississippi  River , 

etc.,  under  MisceUaneous.) 
Rock  River.     (See  under  Miscellaneous.) 
South  Chicago  Harbor.     (See  C(duniet  Harbor.) 
Wabash  River.     (See  under  Miscellaneous. ) 
Waukegan  Harbor 235,500.00 

Total 11,781,417.70 


Indiana: 

Calumet  River.     (See  under  Miscellaneous;  see  also  Calumei  Har- 

bar,  under  Illinois. ) 
Michigan  aty  Harbor 1,476,138.92 
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Ohio  River.     (See  under  MUcellaneous^  and  also  Afimmppi  River, 

etc.,  under  MiaceUaneous.) 
Wabash  and  Erie  Canal.     (See  under  Miscellaneous. ) 
Wabash  River.     (See  under  MisceUaneoiLs. ) 

White  River....: $120,000.00 

Wolf  Lake  Outlet 8,000.00 

Total 1,604,136.92 

Indian  Territory: 

Arkaneafl  River.     (See  under  MisceUaneouSj  and  also  Mississippi 
River,  etc.,  under  Miscellaneous,) 

loura  (Including  Indian  Territory): 

Des  Moines  and  Iowa  rivers 1, 000. 00 

Mississippi  River.     (See  under  Miscellaneous.) 

Missouri  River.     (See  under  Miscellaneous,  and  also  Mississippi 

River,  etc.,  under  Miscellaneous.) 
Red  Cedar  River 1,600.00 

Total 2,500.00 

Kansas: 

Arkansas  River.     (See  under  Miscellaneous,  and  also  Mississippi 

River,  etc.,  under  Miscellaneous.) 
Missouri  River.     (See  under  Miscellaneous,  and  also  Mississippi 

River,  etc.,  under  Miscellaneous.) 
Osage  River.     (See  under  Miscellaneous. ) 

Kentucky : 

Big  Sandy  River.     (See  under  Miscellaneous.) 

Cumberland  River.     (See  under  Miscellaneous.) 

Green  and  Barren  rivers 135, 000. 00 

Operating  and  care  of  locks  and  dams 1        840, 032.  78 

Green  River 180,673.20 

Lock  No.  2,  at  Rumsey 1 70, 000. 00 

Kentucky  River 2,380,500.00 

Operating  and  care  of  locks  and  dams 809, 960. 13 

Levisa  Fork  of  Big  Sandy  River.     (See  Biy  Sandy  River,  under 
Miscellaneous. ) 

Licking  River......... 16,000.00 

Mississippi  River.    (See  under  Miscellaneous. ) 

Ohio  River.     (See  under  Miscellaneous,  and  also  Mississippi  River, 

etc.,  under  Miscellaneous.) 
Rough  River 105,500.00 

Operation  and  care 2, 182. 88 

South  Fork  of  Cumberland  River.     (See  Ournberland  River,  under 

Miscellaneous. ) 
Tennessee  River.     (See  under  MisceUaneou^s. ) 

Tradewater  River 16,500.00 

Tug  Fork,  Big  Sandy  River.     (See  under  Miscellaneous.) 

Total 4,656,348.99 

lionlslana. 

Amite  River  and  Bayou  Manchac 33, 800. 00 

Bartholomew  Bayou.     (See  under  Miscellaneous.) 
Bistenau  L^ke.     {8ee  Loggy  Bayou,  etc.) 

Black  Bayou 25,000.00 

Black  River.     ( See  Ouachita  and  Bkwk  rivers,  under  Miscellaneous. ) 

Boeuf  River 61,000.00 

Calcasieu  River  and  Pass 436,500.00 

Cane  River 2,500.00 

Carondelet  Canal 25,000.00 

Chsfuncte  River  and  Bogue  Falia 16,500.00 

Chitto,  Bogue 25,000.00 
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Comey  Bayou.     (See  If  Arhmine  and  Comey  bayous, ) 

CJourtableau  Bayou * $68,700.00 

Cyprees  Bayou.     (See  under  MiaeeUaneoug. ) 

D  Arbonne  and  Comey  bayous 18, 000. 00 

Dorcheat  Bayou.     (See  Loggy  BayoUy  etc.) 

Falia,  Bogue.     ^See  ChefuncU  River  and  Bogue  Fodia.) 

Grand  River.     (See  Plaquemine  Bayou  and  Teehe  Baycu,  to  connect 

with  Orand  Lake, ) 

Johnsons  Bayou 2, 500. 00 

Lafourche  Bayou 255,000.00 

Little  River 2,500.00 

Loggy  Bayou,  Lake  Biatenau,  Bayou  Dort^eat 5, 000. 00 

Macon  Bayou.     (See  Teneas  Eiver  and  Bayou  Macon,) 
Manchac  Bayou.     (See  Amite  River  and  Bayou  Manchac } 

Mermentau  River  and  tributaries 23,615.25 

Mississippi  River.     (See  under  Miscdlaneous,) 
Ouachita  River.     (See  under  MiaceUaneoua, ) 

Pierre  Bayou 8,600.00 

Pigeon  bayous.     (See  Plaquemine  Bayou,) 

Plaquemine  Bayou 1,430,000.00 

Pontchartrain  Lake  Harbor 25, 000. 00 

Red  River.     (See  under  Miecellaneous,) 

Rondeway  and  Vidal  bayous 2,000.00 

Tangipahoa  River 11,500.00 

Teche  Bayou 81,700.00 

Teche  Ba^ou,  to  connect  with  Grand  Lake  at  Charenton 25, 000. 00 

Tensas  River  and  Bayou  Macon 40, 000. 00 

Terrebonne  Bayou 38,800.00 

Tickfaw  River  and  tributaries 12,000.00 

Tones  Bayou.     (See  Red  River y  under  MisceUaneous,) 

Vermillion  Bayou,  channel,  bay,  and  passes  of 25, 900. 00 

Vidal  Bayou.     (See  Rondetvny  and  Viaai  Iniyous.) 
Water-hyacinth  investigation  in  navigable  Southern  rivers  (hbo 

under  Miscellaneous) 36,000.00 

Total 2,727,115.25 


Blaine: 

Back  Cove,  Portland  Harbor 116,250.00 

Back  River,  at  Bath.     (See  Sasanoa  River.) 

Bagaduce  River 25,000.00 

Bangor  Harbor.     (See  Penobscot  River,) 

Bar  Harbor  Breakwater  ( from  Mount  Desert  to  Porcupine  Island ) .  196, 391. 12 

Bath  Harbor.     (See  Kennebec  and  Sasanoa  rivers, ) 

Belfast  Harbor 62,200.00 

Berwick  Branch  of  PU^ataqua  River.     (See  under  MisceUaneous,) 

Camden  Harbor 75,000.00 

Cape  Porpoise  Harbor 80,000.00 

Carvers  Harbor  at  Vinalhaven 25, 000. 00 

Cathance  River 21,000.00 

Cobscook  Bay 5,300.00 

Geoiiges  River 20,000.00 

Gut,  opposite  Bath.    (See  Sasanoa  River. ) 

Harraaeeket  River 31,000.00 

Isles  of  Shoals.     (See  under  MisceUaneous. ) 

Kennebec  River 511, 446. 71 

Kennebunk  River 85,175.00 

Lubec  Channel 266,000.00 

Machias  River 32,000.00 

Mantinicus  Island  Harbor 1, 000. 00 

MoosabecBar 114,000.00 

Mount  Desert,  breakwater  from  Porcupine  Island  to.     (See  Bar 
Harbor.) 

Narraguagus  River 72,000.00 

Owlshead  Harbor 17,902.11 

Penobscot  River 376, 300. 00 
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Piecataqua  River.     (See  under  Miscellaneous  and   also    Berwick 

Branchy  ander  Miscelkmeous,  and  Cocheco  Rit^erj  under  New 

Hampshire, ) 

Pleasant  River $3,500.00 

Porcupine  Island,  br^cwater  from  Mount  Desert  to.     (See  Bar 

Harbor,) 

Portland  Harbor 1,146,477.05 

Richmond  Harbor,  Kennebec  River.     (See  Kennebec  River. ) 

Richmond  Island  Harbor 120,000.00 

Rockland  Harbor 925,500.00 

Rockport  Harbor 15,000.00 

Royal  River 30,000.00 

Saco  River 346,775.00 

St  Croix  River 5,000.00 

Sasanoa  River -       64,500.00 

Sullivan  Falls  and  River 45, 000. 00 

Union  River 175,000.00 

Vinalhaven.     (See  Carvers  Harbor. ) 

Wells  Harbor 5,000.00 

York  Harbor 44,000.00 

Total 5,058,715.99 

Anacostia  River.    (See  under  MisceUaneous, ) 

Annapolis  Harbor 10,000.00 

Baltimore  Harbor  and  Patapsco  River 4, 340, 678. 00 

Battery  Island,  Chesapeake  Bay,  piers  at 17, 275. 00 

Breton  Bay  Harbor 37,500.00 

Cambridge  Harbor 50,237.00 

Chesapeake  and  Delaware  bays,  survey  for  canal  between.     (See 

under  Miscellaneous. ) 
Chesapeake  and  Delaware  Canal.     (See  under  Miscellaneous.) 
Chesapeake  and  Ohio  Canal.     (See  under  MisceUaneous, ) 
Chesapeake  Bay,  survey  of  headwaters.  ( See  under  Miscellaneous. ) 

Chester  River 55,200.00 

Chincoteague  Bay  to  Delaware  Bay,  waterway  from.     (See  under 

MisceUaneous, ) 

Choptank  River 60,000.00 

Corsica  Creek 30,000.00 

Crisfield  Harbor 37,317.50 

Curtis  Bay  Channel.     (See  Baltimore  Harbor ^  etc.) 
Deals  Island — 

Passage  between  Little  Deals  Island  and,  passage  between  main- 
land and 10,000.00 

Delaware  Bay  to  Chincoteague  Bay,  waterway  from.     (See  Chin- 
*    coteague  Bay,  etc.,  under  Miscellaneous,) 

Elk  River 46,500.00 

Fairlee  Creek 10,000.00 

La  Trappe  River 7,250.00 

Leonaratown  Harbor.     (See  Breiun  Bay  Harbor. ) 

Manokin  River ." 24,500.00 

Northeast  River 20,640.00 

Patapsco  River.     (See  BaUimore  Harbor y  etc.) 

Patuxent  River 11,000.00 

Pocomoke  River 28,500.00 

Potomac  River.     (See  under  Miscellaneous.) 

Queenstown  Harbor 19,000.00 

Rockhall  Harbor 16,600.00 

St.  Jeromes  Creek 26,500.00 

Secretary  Creek.     (See  Warwick  River,) 

Southwest  Baltimore,  Spring  Garden.     (See  BaUimore  Harbor, 

etc.) 
Susquehanna  River  above  and  below  Havre  de  Grace.    (See  also 

Susquehanna  River ,  North  Branch,  under  Pennsylvania) 170, 890. 00 


1356  ANALYTICAL    AND   TOPICAL   INDEX   TO 

APPBOFBIATIOirS,  BT  STATES— €ontinued. 

Haryland — Continued. 

Tred  Avon  River $6,000.00 

Warwick  River 18,000.00 

Wicomico  River 73,200.00 

Worton  Harbor 12,000.00 


Total 5,138,787.50 


HttMactaiuetts. 

Barnstable  Bay.     (See  Ead  Dennis. ) 

Baas  River 20,150.41 

Boston  Harbor 4,219,947.10 

Oanapiteit  Channel 9,800.00 

Cbatnam  Harbor.     (See  Stage  Harbor  at  Chatham. ) 
Connecticut  River.     (See  under  Miscellaneous. ) 

Duxbury  Harbor 37,000.00 

East  Dennis,  survey  for  breakwater  in  Barnstable  Bay  at 1, 500. 00 

Edgartown  Harbor.     (See  Marthas  Vineyard  Harbor. ) 

Essex  River 25,000.00 

Fall  River  Harbor 50,000.00 

Gloucester  Harbor 200,000.00 

Hingham  Harbor 29,000.00 

Hyannis  Harbor 169,093.82 

Ipswich  River 7,500.00 

Kingstown  Harbor 10,000.00 

Lvnn  Harbor 128,500.00 

Maiden  River.     {See  Mystic  and  Maiden  rivers. ) 

Marblehead  Harbor 1,900.00 

Manchester  Harbor 19,300.00 

Marthas  Vinevard  Harbor,  Edgartown,  Mass 30, 000. 00 

Merrimac  River 295,366.72 

Mystic  and  Maiden  rivers 45, 000. 00 

Mystic  River 50,000.00 

Nantucket  Harbor 305,834.75 

New  Bedford  Harbor : 122,250.00 

New  bury  iwrt  Harbor 338,500.00 

North  River.     {SeeSdttwte  Harltor.) 

Plymouth  Harbor 276,081.90 

Powow  River ♦. 51,000.00 

Provincetown  Harbor 204,828.44 

Salem  Harbor,  including  South  River 53, 000. 00 

Sandy  Bay,  Cape  Ann 1,219,232.57 

Scituate  Harbor,  including  North  River 104, 680. 00 

South  River.     (See  Salem  Harbor. ) 

Stage  Harbor  at  Chatham 13,732.79 

Surveys  ( Marblehead  Harbor  and  Holmes  Hole) 400. 00 

Town  River 18,000.00 

Taunton  River 188,250.00 

Vineyard  Haven  Harbor 60, 000. 00 

Warehara  Harbor 96,236.00 

Wellfleet  Harbor 16,000.00 

Westport  Harbor  and  River 3, 000. 00 

Weymouth  River 50,000.00 

Winthrop  Harbor 9,000.00 

Woods  Hole  Channel  and  Harbor 154,000.00 


Total 8,633,084.50 


inielili^aii: 

Alpena  Harbor.     (See  also  Thunder  Bay  Harbor  and  River) 25, 000. 00 

Au  Sable  River  and  Harbor 113,970.00 

Aux  Bees  Scies  Harbor.     (See  Frankfort  Harbor. ) 

Belle  River,  including  ice  harbor 29, 000. 00 

Benton  Harbor.     (See  *Sf.  Joseph  Harbor.) 
Black  Lake  Harbor.     (See  Holland  Harbor.) 

Black  River,  at  the  mouth.. 98,500.00 

Black  River,  at  Port  Huron 47,000.00 
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Cedar  River  Harbor 130,000.00 

Charlevoix  Harbor 166,500.00 

CheboyMn  Harbor 168,000.00 

Clinton  River 76,064.00 

Detroit  River 1,098,000.00 

Eagle  Harbor 97,000.00 

Frankfort  Harbor 381,774.85 

Grand  Haven  Harbor 771, 251. 15 

Grand  Marais  harbor  of  refuge 330, 250. 00 

Grand  River 175,000.00 

Groesepoint  Channel.     (See  Detroit  River;  and  St.  Clair  Flats  Ship 

Canal. ) 
Hay  Lake  Channel,  St.  Marys  River.     (See  St.  Marys  River. ) 

Holland  (Black  Lake)  Harbor 342,115.31 

Kalamazoo  River 15, 000. 00 

Keweenaw  Point  waterway 1, 520,000. 00 

Operating  and  care 95, 257. 64 

La  Plaisance  Bay 19,713.96 

Ludington  Harbor 413,435.00 

Manistee  Harbor 395,000.00 

Manistique  Harbor 6,000.00 

Marquette  Harbor 558, 230. 00 

Menominee  Harbor  and  River.     (See  imder  Miscellaneous.) 

Monroe  Harbor 250,615.27 

Muskegon  Harbor 524,000.00 

New  Buffalo  Harbor 83,000.00 

Ontonagon  Harbor 345,100.00 

Pentwater  Harbor 273,820.00 

Pere  Marquette  Harlxjr.     (See  Ludington  Harbor. ) 

Petoskey  Harbor 73,000.00 

Pine  River 15,560.00 

Portage  Lake  and  Lake  Superior  ship  canals.     (See  Keweenaw 
Point  uxiterway. ) 

Portage  Lake  harbor  of  refuge  ( Manistee  County ) 310, 500. 00 

Presque  Isle  Point,  Marquette  Bay,  harbor  of  refuge 60, 000. 00 

Raisin  River.     (See  Monroe  Harbor.) 

Rouge  River 46,690.00 

Saginaw  River 788,750.00 

St.  Clair  Flats  Canal 824,810.00 

Operating  and  care 81, 743. 36 

St.  Clair  River.     (See  Black  River y  at  the  mouth;  and  J^ne  River.) 

St.  Joseph  Harbor,  including  Benton  Harbor  Canal 797, 063. 00 

St.  JosephRiver 5,600.00 

St.  Marvs  River,  including  St.  Marvs  Falls  Canal  and  Hay  Lake 

Channel 9,912,822.19 

Operating  and  care  of  St.  Marys  Fal  Is  Canal 888, 710. 37 

Sand  Beach,  Lake  Huron,  harbor  of  refuse 1, 546, 000. 00 

Saugatuck  Harbor 176,939.00 

Sebewaing  River  and  Harbor 52,000.00 

South  Haven  Harl)or 297,000.00 

ThunderBay  Harbor  and  River  (see  ^ipena) 26,500.00 

White  Lake  Harbor 324,550.00 

Total 24,664,636.10 

ninneiota : 

Agate  Bay  Harbor 244,208.00 

Duluth  Harbor 852,299.20 

Duluth,  ship  channel  connecting  waters  of  the  Great  Lakes  between 

Buffalo,  Chicago,  and.     (See  Great  Lakes,  etc.,  under  MisceUa- 

neous.) 

Grand  Marais  Harbor 163,350.00 

Minnesota  River 132,500.00 

Mississippi  River.     (See  under  Miscellaneous,  and  also  Waterways 

and  canals,  under  Miscellaneous. ) 


1358  ANALYTICAL   AND  TOPICAL   INDEX  TO 

APFBOFBIAnOVB,  BT  BTATU— Gontinaed. 

IHtnneAOta— Continaed . 

Red  Lake  River.     (See  Red  River  of  the  North,  under  MisceUa- 

neous,) 
Red  River  of  the  North.     (See  under  MiaceUaneous. ) 
St.  Croix  River.     (See  onder  Miscellaneous. ) 
St.  LoaiB  Bay  and  River.    (See  DultUh  Harbor^  under  Minneaota; 

Superior  6ay  and  Harbor,  onder  Wisoofntin;  and  Duluth  and 

Superior  Harbor,  nnder  MisceUaneous, ) 
Superior  Bay  and  Harbor.    (See  nnder  Wisconsin;  and  also  DulvUh 

and  Superior  Harbor,  under  MisceUaneous;  and  Duluth  Harbor, 

under  Minnesota,) 
Superior  Lake  to  MiaBiflBippi  River,  canal  from.     (See  Waierways 

and  canals,  under  Miscmaneotis. ) 
Warroad  River $3,000.00 

Total 1,395,357.20 

HlMlMlppt: 

Big  Black  River 15,000.00 

Big  Sunflower  River 77,000.00 

Biloxi  Bay  and  Harbor 46,000.00 

Bluff  Creek 1,000.00 

Chickaaawha  River ^ 19,500.00 

Coldwater  River 11,000.00 

Homochitteo  River 16,000.00 

Horn  Island  Pass.     (See  Pascagoula  River. ) 

Leaf  River 17,500.00 

Miasiasippi  River.     (See  under  Miscellaneous. ) 

Noxubee  River 62,000.00 

Old  Town  Creek 3,000.00 

P&scagoula  River 518,100.00 

Pearl  River 239,124.80 

Pierre  Bayou 1 5,000.00 

Ship  Island  Harbor 40,000.00 

Steele  and  Washington  bayous 12, 500. 00 

Tallahatchie  River 55,500.00 

TchulaLake 21,000.00 

Tombigbee  River.     (See  Warrior  and  TomMgbee  rivers,  under  Ala- 
bama; and  Tombigbee  River,  under  Miscellaneous.) 
Vicksburg  Harbor.    (See  Mississippi  River. ) 

Yalobusha  River 11,000.00 

Yazoo  River 295, 000. 00 

Total 1,464,224.80 

Hlttouii : 

Black  River.     (See  under  Miscellaneous.) 

Cuivre  River 12,000.00 

Current  River.     (See  under  Miscellaneous. ) 

Gasconade  River 75,500.00 

Mississippi  River.     (See  under  MisceUaneous.) 

Missouri  River.     (See  under  Miscellaneous,  and  also  Mississippi 

River,  etc.,  under  MisceUaneous.) 
Osage  River.     (See  under  Miscellaneous. ) 
St.  Francis  River.     (See  Black  River f  etc.,  under  Miscellaneous.) 

Total 87,500.00 

Montana: 

Flathead  River 10,000.00 

Kootenai  River.     (See  under  MisceUaneous.) 

Missouri  River.     (See  under  MisceUaneous,  and  also  Mississippi 

River,  etc,  under  Miscellaneous.) 
Yellowstone  River.     (See  under  MisceUaneous. ) 

Total '         10,000.00 
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Nebraska: 

Missouri  River.     (See  under  MiaceUaneous,  and  also  MismMippi 
River,  etc.,  under  Miscellaneous.) 

Nevada: 

Colorado  River.     (See  under  Miscellaneous. ) 

Nei¥  Hampthlre : 

Bellamy  River $36,000.00 

Berwick  Branch  of  Piscataqua  River.     (See  under  Miscellcmeous. ) 

Cocheco  River 260,060.00 

Connecticut  River.     (See  under  Miscellaneous. ) 

Exeter  River 47,000.00 

Isles  of  Shoals.     (See  under  Miscellaneous. ) 

Lamprey  River 20, 000. 00 

Little  Harbor 132,000.00 

Piscataqua  River.     (See  under  Miscellaneous,  and  also  Berwick 

Branch   under  Miscellaneous,  and   Cocheco  River    under  New 

Hampshire. ) 
Portsmouth  Harbor  (see  also  IMUe  Harbor  under  New  Hampshire, 

and  Isles  of  Shoals  xxudBt  MisceUaneous) 137, 000. 00 

Winnipiseogee  Lake 7, 600. 00 

Total 638,560.00 

]yei¥  Jersey: 

Absecon  Inlet.     (See  Atlantic  City. ) 

AUoway  Creek 18,000.00 

Arthur  Kill.     ( See  under  Miscellaneous. ) 

Atlantic  City  harbor  of  refuge 5, 000. 00 

Camden  Harbor.     (See  PhiSidelphia  Harbor  under  Pennsylvania, 
and  Delaware  River  under  MisceUaneous. ) 

Cheesequakes  Creek 40, 000. 00 

Cohansey  River 36,000.00 

Compton  Creek.     (See  Shoal  Harbor  and  Campion  Creek. ) 

Cooper  Creek 34,600.00 

Cranbury  Inlet,  Bamegat  Bay 1, 000. 00 

Crow  Shoal.     (See  DeUvware  Breakwater,  Del.) 
Delaware  Bay  and  River.     (See  preceding  item  and  Philadelphia 
Harbor  under  Pennsylvania,  and  Delaware  River  under  MisceUa- 
neous.) 

Dennis  Creek 5,000.00 

Elizabeth  River 43,160.00 

Flat  Beach  (survey) 100.00 

Goshen  Creek 17,000.00 

Key  port  Harbor 45, 476. 00 

Little  Egg  Harbor 23,600.00 

Lamberton  Branch,  Rancocas  River.     (See  RancoCas  River. ) 

Manasquan  River 46,000.00 

Mantua  Creek 28,000.00 

Mattawan  Creek 42,120.00 

Maurice  River 43, 000. 00 

Newark  Bay 12,000.00 

New  Brunswick  Harbor,     f  See  Karitan  River. ) 
New  Jersey-Staten  Island  Channel.    (See  Stolen  Island,  etc.,  under 
MisceUaneous. ) 

Passaic  River 468,350.00 

Raccoon  River 3,000.00 

Rahway  River 37,000.00 

Rancocas  River 42,000.00 

RaritanBay 442,500.00 

Raritan  River 685,213.00 

Salem  River 18,700.00 

Shoal  Harbor  and  Compton  Creek 24,000.00 

Shrewsbury  River 274,600.00 

South  River 113,000.00 

Squan  Ridge.     (See  Manasquan  River.) 
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Woodbridge  Creek $19,000.00 

Woodbury  Creek 7,500.00 

Total 2,574,618.00 


New  York: 

Allegheny  River.     (See  under  Pennsylvania. ) 

Arthur  Kill.     (See  under  Miscellaneous, ) 

Barcelona  Harbor.     (See  Portland  Harbor) 

Bay  Ridge  Channel,  New  York  Harbor  (see  Gowanus  Bay  and 

Creek  channels) 1,042,000.00 

Big  Sandy  Creek.     (See  Sandy  Creek, ) 

Blmrk  River  Harbor / 45,401.00 

Black  Rock  Harbor 52.098.00 

Bronx  River 30,000.00 

BrownsCreek,  Sayville 28,000.00 

Buffalo  Harbor 4,369,489.37 

Buffalo,  ship  channel  connecting  waten)  of  the  Great  Lakes 
between  Duluth,  Chicago,  and.  (See  Great  Lakes,  etc.,  under 
Miscellaneous, ) 

Buffalo  (Black  Rock)  Harbor 241,70L25 

Buttermilk  Channel,  New  York  Harbor 496,250.00 

CanarsieBay 65,000.00 

Cape  Vincent  Harbor 50,000.00 

Cattaraufarus  Creek 57,410.00 

Cham  plain  Lake.     (See  under  Miscellaneous, ) 

Charlotte  Harbor 528,328.40 

Dunkirk  Harbor 959,837.38 

East  Chester  Creek 91,000.00 

East  River  and  Hell  Gate 4,665,700.00 

Echo  Harbor,  New  Rochelle 22,000.00 

Flushing  Bay 123,000.00 

Genesee  River.     (See  Charlotte  Harbor, ) 

Glencove  Harbor 63, 000. 00 

Gowahus  Bay  and  Creek  channels.  New  York  Harbor 691, 100. 00 

Grass  River 9,000.30 

G reat  C hazy  Ri ver 18, 000. 00 

Great  Sodus  Bay 489,646.80 

Greenport  Harbor 46, 000. 00 

Harlem  River 1,255,000.00 

Hudson  River 4,671,444.56 

Huntington  Harbor 52,000.00 

Jamaica  Bay 9,460.00 

I^rchmont  Harbor 55, 000. 00 

Lemon  Creek.  (See  Staten  Jdavd^  yeir  Jersey  vhanmly  under  Mis- 
cellaneous)   

Little  Sodus  Bay 338,441.77 

Mamaroneck  Harbor 32, 000. 00 

Mattituck  Harbor 15, 000. 00 

New  Rochelle  Harbor  (see  also  F^cho  Harlnn-) 35, 000. 00 

NewtonCreek 410,500.00 

New  York  Harbor 3,011,530.00 

Nii^ra  River  from  Tonawanda  to  Port  Day  (see  also  T(mawanda 

Harbor) 60,000.00 

Oak  Orchard  Harbor 205,000.00 

Ogdensburg  Harbor 297,000.00 

Olcott  Harbor 163,000.00 

Oswego  Harbor 1,962,612.87 

Patchogue  River 40,000.00 

Peconic  River 25,000.00 

Peekskill  Harbor 20,000.00 

Plattsburg  Harbor 185,680.01 

Port  Chester  Harbor 77,000.00 

Port  Jefferson  Harbor 137,700.00 

Portland  Harbor 56,616.00 
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Ne^r  York — Continued. 

Port  Ontario  Harbor $50,000.00 

Pultneyville  Harbor 79,000.00 

Red  Hook  Channel,  New  York  Harbor.     (See  Goivanu»  Bay  and 
Creek  channels, ) 

Rondout  Harbor 119,000.00 

Rouse  Point  Breakwater 98,500.00 

Sacketts  Harbor 20,000.00 

Sag  Harbor 150.00 

St  Lawrence  River 68,000.00 

Salmon  River.     (See  Port  Ontario  Harbor.) 

Sandy  Creek  (survey) 300.00 

Saugerties  Harbor , 57, 000. 00 

Sheepehead  Bay 26,000.00 

Staten  Island  ice  breaker 19,500.00 

Staten  Island,  New  Jersey  channel.     (See  under  Miscellaneous. ) 

Sumpawanus  Inlet 7, 000. 00 

Surveys  (harbors,  southern  shore  of  Lake  Ontario,  between  Gen- 
esee and  Oswego  rivers) 400.00 

Ticonderoga  River 16, 500. 00 

Tonawanda  Harbor  and  Niagara  River 431, 500. 00 

Waddington  Harbor 35,500.00 

Wallaboat  Channel 40,000.00 

Wappinger  Creek 13,000.00 

Whitehall  Harbor 33,000.00 

Wilson  Harbor 72,500.00 

Total 28,485,797.71 

Moi*th  Carolina: 

Albemarle  Sound  and  Atlantic  Ocean,  communication  between. -  65, 000. 00 

Albemarle  Sound  to  Norfolk  Harbor,  waterway  from.     (See  Nor- 
folk JFIarbor,  etc.,  under  Miscellaneous.) 

Beaufort  Harbor 160,000.00 

Beaufort  Harbor  to  New  River,  waterway  from 43, 500. 00 

Beaufort  Harbor  to  Pamlico  Sound,  waterway  from.     (See  New 
River. ) 

Black  River 18,000.00 

Cape  Fear  River,  above  Wilmington 142, 250. 00 

Cape  Fear  River,  atand  below  Wilmington 3,383,228.92 

Coanjock  Bay.     (See  Currituck  Sounds  etc.) 

Contentnia  CJreek 71, 000. 00 

Croatan  Sound.     (See  Albemarle  Sounds  etc. ) 

Currituck  Sound,  Coanjock  Bay,  and  North  River  Bar 142, 500. 00 

Dan  River.     ( See  under  Miscellaneous. ) 

Dismal  Swamp  Canal.     (See  under  Miscellaneous,  and  also  Water- 
ways and  canals,  under  Miscellaneous.) 

Edenton  Harbor  and  Bay 17,000.00 

Fishing  Creek 22,750.00 

French  Broad  River.     (See  under  Miscellaneous. ) 
Hatteras,  Cape,  waterway  from  Norfolk  Harbor  to  Atlantic  Ocean, 
south  of.     (See  Waterways  and  canals,  under  Miscellaneous.) 

Lillington  River 6,000.00 

Lockwood  Folly  River 18,000.00 

Lumber  River.     (See  under  Miscellaneous.) 

Mackeys  Creek 15,000.00 

Meherrin  River 5,000.00 

Mocassin  River.     (See  Contentnia  Creek. ) 

Neuse  River 306,500.00 

Newbem  to  Beaufort,  waterway  from 35,000.00 

New  River a3,000.00 

New  River  and  Swansboro,  inland  waterway  between 5, 000. 00 

North  East  (Cape  Fear)  River 17,000.00 

North  Landmg  Kiver.     ( See  under  Miscellaneous. ) 
North  River  Bat.     (See  Currituck  Sound,  etc.) 

Ocracoke  Inlet 238,750.00 

Pamlico  and  Tar  rivers 133,000.00 

9207—02 S6 
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North  Carolina— Continued. 

Pamlico  Sound  to  Beau  fort,  inside  paaeage  from.     (See  New  jRtrer. ) 

Pasquotank  River f7,0Wi.«J0 

Perquimans  River 2, 5ii.K  •.>} 

Roanoke  River.     (See  under  Miscellaneous,) 

Scuppemong  River 8, 000.  \"v 

Sounds  of  Xorth  Carolina  and  Dismal  Swamp  Canal,  waterway 
through.     (See  Waterways  and  canals,  under  Miscellaneous.) 

Town  Creek,  Brunswick  County 1,0011.  fit 

Trent  River 69,a*».'» 

Waccamaw  River.     (See  under  MisceUanemis. ) 

Washington  Harbor.     (See  Pamlico  and  Tar  rivers.) 

Ya«ikin  River , lOT^OOn.-Y' 

Total 5, 122,  a^S.  9:? 


Morlh  Dakota: 

Missouri  River.      (See  under  Miscellaneous,  and  also  Mississippi 

River  J  etc.,  under  Miscellaneous.) 
Red  River  of  the  North.     (See  under  Miscellaneous. ) 
Yellowstone  River.     (See  under  Miscellaneous,) 

Ohio: 

Muskingum  River 128,000.(«? 

Operating  and  care  of  locks  and  dams 1, 302, 585. 00 

Ohio  River.     (See  under  Miscellatieous,  and  also  Survey,  under 

Ohio  and  Mississippi  Biver,  etc.,  under  Miscellaneous.) 

Port  Clinton  Harbor 94,0iX\iX» 

Rocky  River  Harbor 39,0iaw 

Sanduskv  Harbor 667,192.Ui) 

Sandusky  River 58,000.r»> 

Survey  for  canal  from  Lake  Erie  to  the  Ohio  River 20, 199. 47 

Toledo  Harbor,  including  Maumee  Bay  and  River 1»  911,  "00.  •.»'« 

Vermilion  Harbor 132, 701.  :b 

Wabash  and  Erie  Canal.     (See  under  Miscellaneous. ) 

Ashtabula  Harbor 823, 210.  v* 

Black  River  Harbor 467,204.77 

Cleveland  Harbor 2,746,9SM.>4 

Conneaut  Harbor 332, 629..'^* 

Cunningham  Creek 19,  781.1:J 

Erie  Lake  to  Ohio  River,  canal  from.     (See  Survey,  under  Ohio 

State. ) 

Fairport  Harbor 511,307.71 

Grand  River.     ( See  Fairport  Harbor. ) 

Huron  Harbor  and  River 197,273.71 

Lorain  Harbor.     (See  Bla4^k  River  Harbor. ) 
Maumee  Bay  and  River.     (See  Toledo  Harbor. ) 

Total 9,341,780.15 

Oregon: 

Alsea  River 3,000.ri? 

Clatskanie  River 13,OOO.0iJ 

Columbia  River.     (See  under  Miscellaneous.) 

Coos  Bay  and  Harbor 916,140.0»' 

Coos  River 8,000.00 

Coquille  River 241, 000.  Cn' 

Klaskuine  River.     (See  Youngs  and  Klaskuine  rivers,) 

Nehalem  Bay  Harbor 10,0O0.tX^ 

Nestugga  River 6,000.(*> 

Port  Orf ord,  harbor  of  refuge 150, 000. 0) 

Siuslaw  River 152. 000.  t« 

Tillamook  Bay  and  Bar 78^700.1^ 

U  mpqua  River 39, 501. 47 
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Oregon — Continued. 

Willamette  River  above  Portland $448,500.00 

Yamhill  River.     (See  Willamette  River  above  Portland.) 

YaquinaBay 715,000.00 

Youngs  and  Klaskuine  rivers 1, 600. 00 

Total 2,782,441.47 

PennsylTanla: 

Allegheny  River,  including  locks  and  dams : 1, 132, 500. 00 

Chesapeake  and  Ohio  Canal.     (See  under  Miscellaneous. ) 

Chester  Creek 6,000.00 

Chester  Harbor.     (See  Delaware  River ^  under  Miscellaneous.) 
Delaware  River.     (See  Philadelphia  Uarbor^  under  Pennsylvania^ 

and  Delaware  River ^  under  Miscellaneous. ) 

Erie  Harbor : 1,068,156.56 

Frankford  Creek 12,000  00 

Herr  Island  Dam.     (See  Allegheny  River,  locks  and  dams. ) 
Marcushook.     (See  Delaware  River,  under  Miscellaneous.) 
Mifilin,  Fort.     (See  Delaware  River,  under  Miscellaneous. ) 
Monon^hela  River.     (See  under  Miscellaneous. ) 
Ohio  River.    (See  under  Miscellaneous,  emd  also  Mississippi  River, 

etc.,  under  Miscellaneous.) 

Philadelphia  Harbor 3,940,000.00 

Pittsburg  Harbor 110,662.90 

Presque  Isle  Harbor.     (See  -En>  Harbor. ) 

Schuylkill  River 525,000.00 

Susquehanna  River,  North  Branch  (see  also  Susquehanna  River 

above  and  below  Havre  de  Grace,  under  Maryland) 45, 000. 00 

Total 6,839,319.46 

Rhode  Island: 

Block  Island  Harbor 416,500.00 

Churches  Cove  Harbor,  Little  Compton 28, 200. 00 

Coster  Harbor  Island,  cove  near 5, 500. 00 

Great  Salt  Pond,  Block  Island 90, 000. 00 

Green  Jacket  Shoal,  Providence  River 104,250. 00 

Greenwich  Bay  Harbor 2, 000. 00 

Little  Narragansett  Bay.     (See  under  Miscellaneous. ) 

Newport  Harbor 195, 500. 00 

Pawcatuck  River.     (See  under  Miscellaneow^. ) 

Pawtucket  River 307,500.00 

Point  Judith  harbor  of  refuge 1 ,  250, 000. 00 

Point  Judith  Pond  entrance 10, 000. 00 

Potono wut  River 5, 000. 00 

Providence  River  and  Narragansett  Bay  (see  also  Green  Jacket 

Shoal) 1,030,989.00 

Sakonnet  Point 25,000.00 

Sakonnet  River 40, 000. 00 

Seekonk  River.     (See  Pawtucket  and  Providence  rivers.) 

Warren  River 5,000.00 

Wickford  Harbor 16,300.00 

Total ,.. 3,531,739.00 

South  Carolina: 

Ashepoo  River 1,300.00 

Ashley  River 5.500.00 

Beaufort  River 31,000.00 

Charleston  Harbor,  including  Sullivan  Island  and  Mount  Pleasant 

shore 4,672,200.00 

Charleston  to  Chesapeake  Bay,  inland  waterway  from.     (See 

WateruKiys  and  canals  under  Miscellaneous.) 

Clark  River \ 7,500.00 

Congaree  River 181 ,  000. 00 
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Edisto  River $33,3S5.00 

Georgetown  Harl)or 48, 500. 00 

Great  Pedee  River 111,500.0<1 

Little  Pe<lee  River 22,000.00 

Lumlx?r  River.     (See  under  MixceHnneovs.) 

Minpo  Creek 17,000.00 

Minim  Creek.     (See  S<nUee  River. ) 
Mosquito  Creek.     (See  iSri «<<•('  River.) 

Salkahatchie  River 18,000.00 

Santee  River,  including  cut  between  Esthervilieand  Minim  Creek, 

and  Moscjuito  Creek  Canal 267, 750. 00 

Stono  River  and  Town  Creek 7,500.00 

Town  Creek.     (See  Stono  River  and  Tmvn  Creek. ) 
Waccamaw  River.     (See  under  Miscellaneous.) 

WappooCut 62,500.00 

Wateree  River 72,500.00 

Winyah  Bay : 1,592,250.00 

Total 7, 151,3ai.00 

South   Dakota,  Missouri   River.     (See  under  MisceUaneou*,  and 
also  Mississippi  Rivei'y  etc.,  under  Miscellaneous.) 

Tennenftee: 

Canev  Fork  River 25,000.00 

Clincli  River.. 50,000.00 

Cumberland  River.     (See  under  Miscellaneous. ) 

Duck  River 13,000.00 

Forked  Deer  River,  including  North  an(i  South  forks 33, 000. 00 

French  Broad  River.     (See  under  Miscellaneous.) 

Hatchee  River 35,500.00 

Hiwassee  River 36,500.00 

Little  Pijjeon  River.  ( See  French  Broad  River ^  under  Miscellaneous. ) 

Little  Tennessee  River 5,000.00 

Mississippi  River.     (See  under  MisceUaneovs. ) 

Obey  River 11,500.00 

Obion  River 23,500.00 

Red  River 5,000.00 

Tennessee  River.     (See  under  Miscelkmeotts.) 

Wolf  River.     ( See  under  Mississippi  River ^  Miscellaneous. ) 

Total 238,000.00 

Texas: 

Aransa.H  Bav  and  Pass 646,250.00 

Brazos  River 168,750.00 

Brazos  River,  West  Galveston  Bay,  Double  Brazos,  and  mouths 

of  adjacent  streams 65, 000. 00 

Brazos  River,  mouth 85, 000. 00 

Brazos  Santiago  Harbor 253, 500. 00 

Buffalo  Bayou 228,750.00 

Cedar  Bayou 32,150.00 

Co  lorad  o  Ri  ve  r 20, 000. 00 

Cypress  Bayou.     (See  under  Miscellaneous. ) 

Galveston  Bay  ship  channel 1, 159, 016. 85 

Operating  and  care  of  Morgan  Canal 1, 320. 00 

Galveston  Bay  to  Sabine  Lake,  canal 3, 000. 00 

Galveston  Harbor 8,528,000.00 

Galveston  Harbor  to  Texas  City 250, 000. 00 

Grande,  Rio.     (See  Rio  Grande.) 

Matagonla  Bay.     (See  Pcwm  CavaUo  Harbor  and  Inlet. ) 

Mor^n  Canal.     (See  Galveston  Bay.) 

Mexico,  Gulf  of,  deep  water  harbor  on  northwast  coast.     (See 

under  Miscellaneous.) 
Neches  Ri  ver :^,  000. 00 
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Pass  Cavallo  Harbor  and  Inlet $327,500.00 

Red  Fish  Bar.     (See  Galveston  Bay  Ship  Channel.) 
Red  River.     (See  under  Miscellaneoiut.) 

Rio  Grande  at  Fort  Brown 21,735.00 

Sabine  Lake,  Sabine,  Neches  rivers 10, 000. 00 

Sabine  Pass  Harbor 3,444,750.00 

Sabine  River 52,700.00 

San  Antonio  River 1,500.00 

Sulphur  River.     (See  Red  River ^  under  Miscellaneous.) 
Surveys  (Sabine,  Galveston,  Pass  Cavallo,  Velasco,  Bmzos  San- 
tiago, and  Corpus  Christi  harbors,  and  Sabine,    BrazoH,  and 

Trinitv  rivers) 5,000.00 

Trinity  River 90,500.00 

AVest  Galveston  Bay 25,000.00 

Total 15,452,421.85 

Ycrmont: 

Burlington  Harbor 617,230.20 

Champlain  Lake.     (See  under  Miscellaneous. ) 
Connecticut  River.     (See  under  Miscellaneous. ) 

Gordons  Landing  Harbor 34,  750. 00 

Otter  Creek 62,500.00 

Swan  ton  Harbor 70, 500. 00 

Total 784,980.20 

Virginia: 

Accotink  Creek 5,000.00 

Alexandria  Canal.     (See  under  Miscellaneous. ) 

Appomattox  River 461 ,  330. 00 

Aquia  Creek 31,500.00 

Archers  Hope  River 10, 000. 00 

Black  water  River 14,000.00 

Cape  Charles  City  Harbor 55,000.00 

Chesapeake  and  Dhio  Canal.     (See  under  Miscellaneous.) 
Chesapeake  Bay  to  Charleston,  S.  C,  inland  waterway  from. 
(See  under  Waterways  and  Canals,  imder  Miscellaneous.) 

Chickahominy  River 29, 000. 00 

Chincoteague  Bay  to  Delaware  Bay,  waterway  from.     (See  under 

Miscellaneous. ) 
Dan  River,     {^oe  wndieT  Miscellaneous.) 
Deep  Creek.     (See  under  Elizabeth  River. , 

Dismal  Swamp  Canal,     {^qq.  xmiX^r  Miscellaneous^  dJid  alno  Water- 
ways and  Canals,  under  Miscellaneous.) 

Elizabeth  River  (see  also  Norfolk  Harbor) 445, 080. 00 

Hampton  River  . /. 22,000.00 

James  River 1, 945, 500. 00 

Jamestown  Island,  James  River,  Va.,  protection  of 25, 000.  00 

Lower  Machodoc  Creek 9, 000. 00 

riattaponi  River 29,800.00 

Mil  ford  Haven 1 2 ,  500 .  00 

Nandua  Creek 6, 000. 00 

Nansemond  River 87, 000. 00 

Xeabsco  Creek 5, 000. 00 

New  River.     (See  under  Miscellaneous. ) 

Nomini  Creek 1 70, 000. 00 

Norfolk  Harbor.     ( See  also  Elizabeth  River)    1 ,  542, 500. 00 

Norfolk  Harbor  to  Albemarle  Sound,  waterway  from.     (See  under 

Miscellaneous. ) 
Norfolk  Harbor  to  Atlantic  Ocean,  south  of  Cape  Hatteras,  water* 

way  from.     (See  Watenmys  and  canals,  under  Miscellaneous.) 
North  Landing  River.     (See  under  Miscellaneous.) 

Nottoway  River 7,000.00 

Occoquan  Creek 50, 000. 00 
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Onancock  Harbor $20,511.00 

Pagan  Creek 10,000.00 

Pamunkey  River 25,500.00 

Potomac  Kiver.     (See  under  MisceUaneous.) 

Rappahannock  River 272, 416. 97 

Roanoke  River.     (See  under  MisceUaneous.) 

Shenandoah  River.     (See  under  Miscellaneous.) 

Southern  Branch  of  Elizabeth  River.     (See  Elizabeth  River y  and 

also  Norfolk  Harbor. ) 

Staunton  River 52,500.00 

Totuskv  River 10,0ii0.0t) 

Urbana  Creek 33,500.00 

Western  Branch  of  Elizabeth  River.     (See  Elizabeth  River,  and 

also  Norfolk  Harbor.) 
York  River 239,750.00 

Total 6,526,387.97 

Waftliinglon: 

Chehalie  River.     (See  Grays  Harbor) 19,000.00 

Columbia  River.     (See  under  Miscellaneous.) 

Cowlitz  River 31,000.00 

Duwamish  River.     (See  Puget  Sound  and  tributary  waters.) 

Everett  Harbor  and  Snohomish  River 215,000.00 

Grays  Harbor.    Chehalis  River 75,000.00 

Gravs  Harbor  and  bar  entrance 705, 000. 00 

Lewis  River 10,000.00 

Mailboat  Slough.     (See  WillajKi  Rirer  and  Harbor. ) 

Nasel  River. 1,500.00 

Nooksactk  River.     (See  Puget  Sound  and  tributary  waten^. ) 
North  River.     (See  Willapa  River  and  Harbor.) 

Okamogan  River 15, 000. 00 

Olympia  Harbor 122,000.00 

Puget  Sound  and  Lake  Washington  Canal 185, 000, 00 

Puget  Sound  and  tributary  waters 193, 500. 00 

Puyallup  River.     (See  Puget  &)und  and  tributary  waters. ) 

Skagit  River.     (See  Puget  Sound  and  tributary  waters. ) 

Snake  River.     (See  Columbia  and  Stutke  rivers,  and  also  Snake 

River,  between  Huntingtoii  Bridge  and  Seven  Deinls;  Mining  district, 

under  Miscellaneous. ) 
Snohomish  River.     (See  Everett  Harbor,  and  also  Puget  Sound  and 

tributary  waters. ) 
Snoqualmie  River.     (See  Puget  Sound  and  iribulary  waters. ) 

Swinomish  Slough 95,000.00 

Union  Lake,  canal  to  connect  with  Puget  Sound.     (See  Puget 

Sound  and  iMke  Washington  Canal.) 
Washington  Lake,  canal  to  connect  with  Puget  Soundt     (See 

Puget  Sound  and  Lake  Wnshingtmi  Canal. 
W illamette  River.     (For  portion  above  Portland  see  under  Oregon; 

for  portion  below  Portland  see  Columbia  and  Lower  Willamette 

rivers,  under  Miscellaneous. ) 
Willapa  River  and  Harbor 36,350.00 

Total 1,703,350.00 

West  Tirf^lnla: 

Big  Sandy  River.     (See  under  Miscellaneous. ) 

Buckhannon  River 5, 500. 00 

Cheat  River 13,000.00 

Chesapeake  and  Ohio  Canal.     (See  under  Miscellaneous.) 

Elk  River 31,000.00 

Gaulev  River 15, 000. 00 

Great  Kanawha  River 4,272,949.45 

Operating  and  care  of  locks  and  daniH 366, 010. 60 

Guyandotte  River 22,500.00 
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Little  Kanawha  River $213,418.00 

Operating  and  care  of  locks  and  dams 23, 940. 29 

Monon^ahela  River.     (See  under  Miscellaneous, ) 

New  River.     (See  under  MisceWmecus. ) 

Ohio  River.     (See  under  MiscellaneauSy  and  also  Mississippi  River ^ 
etc.,  under  Miscellaneous.) 

Shenandoah  River.     (See  under  Miscellaneous.) 

Tug  Fork,  Big  Sandy  Kiver.     (See  Big  iSandy  Rivery  under  Miscel- 
laneous, ) 


Total 4,963,318.34 

ll^lseontln: 

Ahnapee  Harbor 201,000.00 

Ashland  Harbor 274, 500. 00 

Chippewa  River,  including  Yellow  Banks 208, 214. 86 

Fox  and  Wisconsin  ri vers 3, 72H,  920. 07 

Operating  and  care  of  locks  and  dams  on  Fox  River 863, 870. 97 

Green  Bay  Harbor 406,150.00 

Kenosha  Harbor 484,307.41 

Kewaunee  Harbor ,- 158,800.00 

Manitowoc  Harbor 403,560.00 

Menominee  Harbor  and  River.     (See  under  Miscellaneous. ) 

Milwaukee  and  Rock  River  Canal 225,276.83 

Milwaukee  Bay  harbor  of  refuge 959,387.91 

Milwaukee  Harbor 440,087.45 

Mississippi  River.     (See  under  Miscelhmeousy  and  also  Waterways 
and  Canals f  under  Miscellaneous. ) 

Oconto  Harbor 93,000.00 

Pensaukee  Harbor 16,000.00 

Port  Washington  Harbor 198,900.00 

Racine  Harbor 454,435.00 

Rock  River.     (See  under  Miscellaneous. ) 
St.  Croix  River.     (See  under  Miscellaneous. ) 
St.  Louis  Bay  and  River.     (See  Duluth  Unrhor,  under  Minnesota; 
Superior  Bay  and  Harbor,  under  Wisconsin,  and  Duluth  and  Supe- 
rior Harbor,  under  Miscellaneous. ) 

Sheboygan  Harbor 474,848.91 

South  Milwaukee  Harbor 5,000.00 

vSouthport  Harbor.     (See  Kenosha  Harbor.) 

Sturgeon  Bay  and  Lake  Michigan  Ship  Canal 166, 833. 00 

Operating  and  care 135,220.43 

Sturgeon  Bay  Canal  harbor  of  refuge 188, 500. 00 

Superior  Bav  and  Harbor 700,328.80 

Superior  Lake  to  Mississippi  River,  canal  from.     (See  Waterwat/s 
and  canals,  under  Miscellaneous. ) 

Two  Rivers  Harbor 217,500.00 

Winnebago  Lake.     (See  Fox  and  Wisconsin  rivers.) 
Wisconsin  River.     (See  Fox  and  Wisconsin  rivers.) 

Total 11,004,641.64 

Miscellaneous : 

Alexandria  Canal,  D.  C.  and  Va 300,000.00 

Anacostia  River,  Md.  and  D.  C.     (See  Potomac  River. ) 
Arkansas  River,  Kans.,  Ind.  T.,  and  Ark.,  removing  obstructions. 

(See  also  Mississippi  River,  etc.)  1 ,  972, 375. 00 

Arthur  Kill,  N.  Y.  and  N.  J 26,500.00 

Bartholomew  Bayou,  La.  and  Ark 52, 000. 00 

Berwick  Branch  of  Piscataqua  River,  Me.  and  N.  H 8, 250. 00 

Big  Sandy  River,  W.  Va.  and  Ky. — 

Levisa  Fork  and  Tug  Fork 786,811.96 

Operation  and  care 8, 685. 28 

Black  and  Ouachita  rivers,  Ark.  and  La.     ( See  Ouach ita  River,  etc. ) 
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Black,  St.  Francis,  White,  and  Little  Red  rivers,  Ark.  and  Mo. — 

Black  River $110,500.00 

Black  and  White  rivers 1,000.00 

St.  Francis  River 170,500.34 

White  River 384,315.00 

White,  Black,  and  Little  Red  rivers 10,000.00 

Whiteand  St.  Francis  rivers 144,500.00 

White,  St.  Francis,  and  Blac::  rivers 1,000.00 

Blackwater  River,  Fla.,  Ala 5,000.00 

Calumet  River,  Ind.  and  111 410,000.00 

Canals.     (See  Examhuttions^  etc.,  and  Waterways  and  canals. ) 
Champlain  I^ke,  N.  Y.  and  Vt. — 

Channel  between  North  and  South  Hero  islands 31, 000. 00 

Narrows  of  Lake  Champlain 68, 500. 00 

Chattahoochee  River,  Ga.  and  Ala 377,000.00 

Chesapeake  and  Delaware  bays,  surveys  for  canal  between 41, 000. 00 

Chesapeake  and  Delaware  Canal .' 450, 000. 00 

Clie8ap)eake  and  Ohio  Canal.     (See  also  Waterwans  and  canals)  . .  1, 000, 000. 00 

Chesapeake  Bay,  survey  of  headw^aters 500. 00 

Chincoteague  Bay,  Va.,  to  Delaware  Bay,  at  or  near  Lewes,  Del., 

waterway  from 193, 750. 00 

Choctawhatchee  River,  Ala:  and  Fla 162,000.00 

Colorado  River,  Nev.,  Cal.,  and  Ariz 35, 000. 00 

Columbia  River,  Oreg.  and  Wash. — 

Cascades  Canal 3,748,000.00 

Operating  and  care 18, 948.  26 

Gauging .' 8,000.00 

Mouth  of 2,293,180.00 

Rock  Island  Rapids  to  Foster  Creek  Rapidn.     (See  under 
Rock  Island  Rapids  to  Priest  Rapids,  and  footnote  thereto. ) 

Rock  Island  Rapids  to  Priest  Rapids 70, 015. 65 

The  Dalles,   Celilo  Falls,    and    Three-mile   and    Ten-mile 

rapids  (survey) 15,000.00 

Three-mile  Rapids  and  boat  railwav  from  The  Dalles  Rapids 

to  Celilo  Falls *. 270,000.00 

Tongue  Point,  below.     (See  under  mouth  of  Columbia  Rirer 

and  footnote  thereto) 71,000.00 

Willamette  River  to  Vancouver 100,000.00 

Columbia  and  Lower  Willamette  rivers,  below^  Portland,  Greg. . .  1, 330, 365. 00 

Columbia  ( Upper)  and  Snake  rivers,  Greg,  and  Wash 288, 500. 00 

Conecuh  and  fecambia  rivers.     ( See  Escambia  and  Conecuh  rirers. ) 

Connecticut  River,  Mass.  and  Conn 600, 640. 69 

Coosa  River,  Ga.  and  Ala 418, 700. 00 

Between   Rome,   Ga.,   and    East    Tennessee,    Virginia  and 

Georgia  Railroad  bridge 545,000.00 

Between  Wetumka,  Ala.,  and  East  Tennessee,  Virginia  and 

Georgia  Railroad  bridge 430, 000. 00 

Operating  and  care  of  locks  and  dams 56, 027. 74 

Cumberland  River,  Ky.  and  Tenn.  (above  Nashville,  Tenn.,  and 

])elow  Nashville,  Tenn. ),  South  Fork 2, 763, 000. 00 

Cumberiand  Sound,  Ga.  and  Fla 2,187,500.00 

Current  River,  Ark.  and  Mo 22,000.00 

Cvpress  Kavou,   including  lakes  between  Jefferson,  Tex.,  and 

"Shreveport,  La 139, 000. 00 

Dan  River,  Va.  and  N.  C 50,500.00 

Delaware  and  Chesapeake  bays,  survey  for  canal  between.     (See 

Chesapeake  and  Delaware  bays. ) 
Delaware  Breakwater  Harbor  and    Delaware  Bay  and  River, 

removal  of  wrecks  in 25, 000. 00 

Delaware  River,  Pa.,  N.  J.,  and  Del.     (See  also  preceding  item, 

and  Pliiladelphia  Harbor^  under  Pennsylvania ) 4, 159,  891. 11 

Dismal  Swamp  Canal,  Va.  and  N.  C 230,000.00 

Sounds  ot 5,000.00 

Dredges  and  snag  boats 722, 682. 96 

Duluth  and  Superior  Harbor,  Minn,  and  Wis.    (See  also  each  sep- 
arate harbor,  under  Minnesota  and  Wisconsin^  respectively) i?,  350, 825. 50 
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Elk  River,  Tenn.  and  Ala $4,000.00 

Escambia  and  Conecuh  rivers,  Fla.  and  Ala 103, 000. 00 

Canals.     {See  Waterways  and  canals.) 
Examinations,  survevs,  and  contingencies.     (See 

also  Waterways  and  canals) 3,225,000.00 

Preservation  and  repairs 96, 202. 52 

Roads  and  canals 384,000.00 

Surveys,  arrearages,  etc 100, 555. 00 

o 3, 805, 757. 52  3, 603, 979. 66 

French  Broad  River,  N.  C.  and  Tenn 123,000.00 

Grande,  Rio.     (See  also  Rio  Grande^  under  Texas. ) 

Great  Lakes,  ship  channel  connecting  the  waters  of  the,  between 

Chicago,  Duluth,  and  Buffalo 3,340,000.00 

Great  I^kes,  surveys  for  waterways  to  Atlantic  Ocean.     (See 
Waterways  and  canals. ) 

Isles  of  Shoals,  N.  H.  and  Me 14,000.00 

Kootenai  River,  Idaho  and  Mont 10, 000. 00 

Lake  Michigan  to  Wabash  River,  Ind.  and  Ohio 2, 000. 00 

Little  Narragansett  Bav,  R.  L  and  Conn 36,000.00 

Little  River,  Mo.  and  Ark 8,000.93 

Lumber  River,  N.  C.  and  S.  C 19,000.00 

Menominee  Harbor,  Mich,  and  Wis 234, 650. 00 

Menominee  River,  Mich.,  and  Wis 114, 420. 00 

Mexico,  Gulf  of,  deep-water  harbor  on  northwest  coast  ( survey )  2, 000. 00 
Mexico,  Gulf  of,  waterway  along  north  shore  of.     (See  Waterways 

and  canals. ) 
Mississippi  River.    (See  also  Waterways  and  canals.) — 

General  improvement 250, 000. 00 

Gauging,  including  principal  tributaries 122, 200. 47 

Snagboats  and  dr^ges  on  upper  river,  operating  of 824, 584. 00 

Snags  and  wrecks,  removal  of 1, 184, 1 71. 44 

Reservoirs  at  headwaters 1, 140,500.00 

Operating  and  care  of 123, 463. 91 

St.  Anthony  Falls,  Minn. ,  at  and  above 723, 000. 00 

Minneapolis  to  Ohio  River — 

Minneapolis  to  Ohio  River 5,900,000.00 

Minneapolis  to  Des  Moines  Rapids 1, 100, 000. 00 

Mmneapolis  to  St.  Paul 511,000.00 

St.  Paul  to  Ohio  River 565,000.00 

St.  Paul  to  Missouri  River 2,830,000.01 

St.  Paul  to  Des  Moines  Rapids 3,137,250.00 

Des  Moines  Rapids  Canal  and  Dry  Dock,  operating  and 

care  of 844,507.66 

Des  Moines  Rapids  to  Ohio  River 100, 000. 00 

Des  Moines  Rapids  to  Illinois  River 6, 380, 950. 00 

IlUnois  River  to  Ohio  River 4,085,000.00 

Illinois  River  to  Missouri  River 25,000.00 

Missouri  River  to  Ohio  River 3,121,599.99 

Missouri  River  to  Maramec  River 100, 000. 00 

Ohio  River  to  Gulf  of  Mexico — 

Ohio  River  to  Gulf  of  Mexico 25,000.00 

Ohio  River  to  Head  of  Passes,  including  surveys  from 

Head  of  Passes  to  headwaters 41,789,191.28 

Mouths  or  passes 1,900,681.00 

PassaLoutre 750,000.00 

Pass  a  Loutre  and  Southwest  Pass 330, 000. 00 

Southwest  Pass 34,988.53 

South  Pass,  examinations  and  surveys  at ■,..  261,  700. 22 

South  Pass,  payments  to  and  including  October  5, 
1897,  under  contract  with  James  B.  Eads,  in  ac- 
cordance with  act  of  March  3,  1875,  and  amenda- 
tory acts 7,412,500.00 


a  From  this,  $201,777.86  has  been  deducted  and  charged  to  works  in  various  parts  of  the  country  for 
various  years  throughout  the  index,  and  is  made  up  of  sums  mentioned  as  allotted  for  surveys,  etc 
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lacrosse  Harbor,  Wis $12,000.00 

Western  tributaries  of  Mississippi  River  and  its  tributaries 

northwest  of  Ohio  River,  surveys  of 11, 000. 00 

Missisi^ippi  and  Arkansas  rivers '. 180, 000. 00 

Mississippi  and  Missouri  rivers 100, 000. 00 

Mississippi,  Missouri,  and  Arkansas  rivers 1, 310, 000. 00 

Mi88ip?ip{)i,  Missouri,  and  Ohio  rivers 223, 000.  OO 

Mi8His.*«ippi,  Missouri,  Ohio,  and  Arkansas  rivers 1,  l.SO,  000. 00 

Mississippi  and  Ohio  rivers 644, 040. 68 

Mississippi  River  to  Lake  Superior,  canal  from.     (See  Wateruxitjs 
and  rttnah. ) 

Missouri  River  (see  also  Mimmppi  River ,  etc. ) 65, 000.  28 

Mouth  to  Fort  Benton 1, 100, 000. 00 

Removal  of  obstructions 317, 500. 00 

Mouth  to  Sioux  Citv,  I(»wa 7, 891, 060. 00 

Sioux  Citv  to  Stubbs  Ferrv 535, 000.  00 

Sioux  City  to  Great  FallM.*. 465,000.00 

Sioux  Citv  to  Fort  Benton 352,500.00 

Above  mouth  of  Yellowstone  River 160, 000.  00 

A  hove  Fort  Benton 15, 000.  (X) 

Three  Forks  to  Canyon  Ferrv 2, 5a).  00 

Monongahela  River,  W.  Va.  and'Pa 5,543,804.59 

Operating  and  care  of  locks  and  dams 578, 041. 08 

Nanticoke  River,  Del.  and  Md.  (see  also  Broad  Creek  Bivery  under 

Dela  ware) 6, 000. 00 

New^  Jersey-Staten  Island  Channel  (see  also  Staien  hlandy  etc. ) . .  112, 000. 00 
Norfolk  Harbor,  Va.,  to  Albemarle  Sound,  N.  C,  through  Curri- 
tuck Sbund,  watervvav  from 47,000.00 

Norfolk  to  Sounds,  N.  C 225,000.00 

Northern  and  Northwestern  Lakes.     (See  Great  Lakes.) 

North  Landing  River,  Va.  and  N.  C 55,500.00 

Ohio  River  (see  also  Misi<impin  River ^  etc.,  under  MiscellaneouHy 

and  *S'«rr«j/,  under  Ohio  State) 14,986,319.55 

Operating  and  care  of  Louisville  and  Portland  Canal 1, 451, 690. 13 

Operating  and  care  of  Davis  Island  Dam 232, 923. 09 

Operation  of  snag  boats 248, 609. 95 

Osage  River,  Kans.  and  Mo 577,000.00 

Ouachita  River,  Ark.  and  La 621,500.00 

Pawcatuck  River,  R.  I.  and  Conn 128,400.00 

Piscataqua  River,  Me.  and  N.  H.  (see  also  Berwick  Branchy  under 

Muceltatteous,  and  Cocheco  Rirer^  under  New  Hampshire) 200. 00 

Potomac  River,  D.  C,  Md.,andVa «2, 915,500.00 

Red  River,  La.,  Ark.,  and  Tex 2,293,877.50 

Above  Fulton 22,000.00 

Red  River  of  the  North,  Minn,  and  N.  Dak 311,000.00 

Rio  Grande.     (See  under  Texas.) 

Roanoke  River,  Va.  and  N.  C 228,000.00 

Rock  River,  111.  and  Wis 1,000.00 

St.  Croix  River,  Wis.  and  Minn 136,500.00 

St.  Francis  River,  Mo.  and  Ark.     (See  Bla/^k  River,  etc.) 
St.  Louis  Bay  and  River,  Minn,  and  Wis.     (See  Superior  Bay  and 
Harbor^  under  Wisconsin;  DuIiUh  Harbor^  under  Minnesota^  and 
Dxduth  and  Superior  Harbor,  under  Miscellaneous. ) 
St.  Marys  Harbor,  Ga.,  and  St.  Johns  River,  Fla.,  passage  be- 
tween (see  also  Fernandina  and  St.  Johns  Rii^er  passage,  under 

Florida) 78,000.00 

Savannah,  Ga.,  and  Fernandina,  Fla.,  waterway  between ...  49,000.00 

Shenandoah  River,  Va. ,  and  W.  Va 17, 500. 00 

Snag  boats.     (See  Dredaes,  etc.) 

Snake  River,  Idaho  and  Wash.,  between  Huntington  Bridge  and 

Seven  Devils  mining  district 45, 000. 00 

South  Fork  of  Cumberland  River.     (See  Cumberland  River.) 

a  Does  not  include  S75,O0O  probably  chargeable  to  work  of  U.  S.  Fish  Commission. 
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Staten  Island,  X.  Y.,  and  the  State  of  New  Jersey,  channel  be- 
tween        $265,000.00 

Sulphur  River,  Ark.  and  Tex.     (See  Red  River, ) 
Superior  and  Duluth  Harbor,  Wis.  and  Minn.     (See  Duluthf  etc., 
under  Miscellaneous;  Superior  Bay  and  Harbor^  under  Wisconsin 
and  Duluth  Harbor ^  under  Minnesota,) 
Superior  Bay,  Wis.  and  Minn.     (See  Superior  Bay  and  Harbor ^ 
under  Wisconmn;  Duluth  Harbor,  undeT  Minnesota;  and  Duluth 
and  Superior  Harbor,  under  Miscellaneous. ) 
Superior  Lake  to  Mississippi  River,  canal  from.     (See  Waiencays 

and  canals.) 
Surveys,  examinations,  and  contingencies.     (See  Examinations, 

etc.,  and  Waterways  and  canals, ) 
Tennessee  River — 

Above  Chattanooga 443,756.94 

Below  Chattanooga 4,973,301.90 

Operating  and  care  of  Muscle  Shoals  Canal 557, 829. 63 

Tombigbee  River,  Miss,  and  Ala., above  Columbus,  Miss. ;  Colum- 
bus, Miss.,  to  Vienna,  Ala.;  Demopolisto  Vienna,  Ala.;  Fulton 
to  Columbus,  Miss.;  Fulton,  Miss.,  to  Vienna,  Ala.;  and  Walk- 
ers Bridge  to  Fulton,  Miss,  (see  also  Warrior  and  Tombigbee 

rivers,  under  ^7a.) 303,182.98 

Transportation  routes  to  the  seaboard.  (See  Waterways  and 
canals.) 

Wabash  and  Erie  Canal,  Ind.  and  Ohio 28,337.55 

Wabash  River,  111.  and  Ind. — 

Above  Vincennes  and  below  Vincennes 806, 000. 00 

Operating  and  care  of  lock  and  dams  at  Grand  Rapids 8, 705. 71 

Waccamaw  River,  N.  C.  and  S.  C 102,900.00 

Water-hyacinth  investigation  in  navigable  Southern  rivers 5, 000. 00 

Waterways  and  canals,  surveys  for  (see  also  Examinations,  etc. ) — 

Along  Atlantic  coast 30,000.00 

Along  north  shore  of  Gulf  of  Mexico 3, 000. 00 

Great  Lakes  to  Atlantic  Ocean 495,000.00 

Mississippi  River  to  Lake  Superior 10, 000. 00 

Transportation  routes  to  the  seaboard 210,000.00 

White  River,  Ark.  and  Mo.     (See  Black  River,  etc.) 
Willamette  River.     (For  portion  above  Portland  see  under  Ore- 
gon', for  portion  below  Portland  see  Columbia  and  Lower  Willa- 
mette rivers,  under  Miscellaneous. ) 

Wrecks,  removal  of 644,068.93 

Yellowstone  River,  Mont,  and  N.  Dak 128,750.00 

Total 177,295,104.0a 
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